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each individual publication, patent application or patent was specifically and
5 individually indicated to be incorporated by reference in its entirety,

BACKGROUND OF THE INVENTION

Reovirus is a double-stranded RNA virus with a segmented genome. The
receptor for the mammalian reovirus, sialic acid, is a ubiquitous molecule,
therefore reovirus is capable of binding to a multitade of cells. However, most

10 cells are not susceptible to reovirus infection and binding of reovirus to its cellular
receptor results in no viral replication or virus particle production. This is
probably the reason why reqvirus is not known to be associated with any particular
disease. '

It was discovered recently that cells transformed with the ras oncogene

WL

become susceptible to reovirus infection, while their untransformed counterparts
are not (Sirong et al., 1998). For example, when reovirus-resistant NIH 3T3 cells
were transformed with activated Ras or Sos, a protein which activates Ras,
reovirus infection was enhanced. Similarly, mouse fibroblasts that are resistant to
reovirys infection became susceptible after transfection with the EGF receptor

) gene or the v-erbB oncogene, both of which activate the ras pathway (Strong et
al., 1993; Strong et al., 1996). Thus, reovirus can selectively infect and replicate
in cells with an activated Ras pathway.
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doubl e-stranded RNA virus with a ment ed genone
platelet-derived growth factor (P GF) receptor or EGF receptor is prevalent in

gliomas and glioblastomas (40-50%). EGF receptor and PDGF receptor are both
known to activate ras upon binding to their respective ligand, and v-erbB encodes

a constitutively activated receptor lacking the exiracellular domain.

Since a large number of human tumors are accounted for by genetic
alteration of the proto-oncogene ras or a high Ras activity, reovirus therapy is a
new, promising therapy for such conditions (Coffey et al., 1998). Reovirus
therapy is highly selective for Ras-associated tumor cells and leaves normal cells
uninfected. Consequently, a simple and cost-effective method for the production
of infectious reovirus suitable for clinical administration in human beings is
needed.

Because reovirus does not pose a serious threat to human heaith, there has
not been an intensive effort to produce reovirus efficiently. The mammalian
reovirus is traditionally grown in mouse 1-929 fibroblasts (Nibert et al., 1996). It
has also been reported to grow in Chinese hamster ovary cells and Vero cells, an
African green monkey kidney cell line (Taber et al., 1976; Davis et al. , 1990). In
addition, a primary culiure of swine kidney was used to culture a swine reovirus
(Japanese Patent 63044532A, published February 25, 1988). Ina study aiming at

mass production of the reovirus, Berry et al. conducted an investigation of the
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~therefore reovirus is capable of binding to a nmultitude of cells.

receptor for the manmalian reovirus, sialic acid, is 61tﬂgpg&ﬁ&y§ogﬁlecule,

wever,
nost 10 cells are not susceptible to reovirus infection and bi ndi ng of
reovirus to its cellular receptor results in no viral replication or virus
particle pro@uetioen. This is probably the reason why re@viidAe$nioss Not known
to be associated with any particul ar disease. It was discovered recently
that cells transforned with the ras oncogene 5 becone susceptible to
reovirus infection, while their untransforned counterparts are not (Strong
et al., 1998). For exanple, when reovirus-resistant NIH 3T3 cells were

transfornmed with activated Ras or Sos, a protein which activates Ras,

reovirus infection was enhanced. Siml arfl‘y, nouse fibroblasts that are
resistant to reovirus infection becane susceptible after transfection with
the EGF receptor, gene or the v-erbB oncogene, both of which activate the
ras pat hway (SP mgthods,of culturing Meraseells and e suhisequentgegyyrus Jge4ion r eovi rus can

selectively in and 1980 1 8} ells &b id\bifn t4 Spat hway .
SUBSTI TUTE SHEET ( RULE 265QJ 8 Febr uary B b e G
The ras oncogemiretausthiasd fwircparameipes pich evrellagosityf time nomase afrvitalinor s.
Activating nutatijans e ra ne.i.tself. occur in abou 0.% of all
urmn -ty o QBSEB3Rse08 of s BESes h B icBEHEe Wi 05 apd il

col orectal (509@ldaeermhivel) TRy showedi (i HRSyicldof viflslvafial gredlyolith theukeni a
(30% . Activation of factors_  upstreamor downstreamof ras in the ras

pathway is al sGUHEIFEABHEY apf cHuRliGapt culuprondiionsiP e, cABIMRpPELSIBN of
HER2/ Neu/ Er bBZreRiivd RGn@RpIfaY BPinflficird 2 iRf 1o gﬁgatﬁ)erfa{s&%g@ﬁém} S common in

breast cancer (25-30%, and overexpressio et -derived growth
factor (PDGF) Fhetadpreothersrremdas & need foron siinple peffcientenethodrio pridileenas and

gl i obl ast onas &é?w%?o fullrEe Vil_lrleceptor and PDGF receptor are both known to
activate ras upon i ng to Yheir respective |igand, and v-erbB encodes

SUMMARY OF THE INVENTION

The present invention is directed to a simple and efficient method of
producing reovirus by culturing reovirus in human embryo kidney 293 (HEK 293)
cells. The yield in HEK 293 cells is unexpectedly high, particularly in comparison
to previous work using L-929 cells or Vero cells. Moreover, by using the present
invention, a high vield is achieved early in the course of infection, before viral
particles are released from the cells. Therefore, the virus can be harvesied early
from intact cells, allowing the virus to be purified in the absence of the culture
media. This makes the purification procedure relatively simple.

Accordingly, one aspect of the invention provides a method of producing
matnmalian reovirus, comprising the steps of contacting HEK 293 cells with a
mammalian reovirus under conditions which result in reoviral infection of said
HEK 293 cells; incubating the culture of said infected cells for a period of time

sufficient to allow for viral replication; and harvesting the virus produced.
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a constitutively activated receptor |acking the extracel Istge%Fuﬁg@dg?i. OSI nce

a | arge nunber of human tunors are accounted for by genetic n of

t he proto-oncogene ras or a high Ras activity, reovirus therapy is a new,
prom sing therapy for such conditions (Coffey et al., 1998). Reovirus

t herapy i s hw@lizgiz4sel ecti ve for Ras-associ ated -tunor celp@@adolosaves
normal cells wuninfected. Consequently, a sinple and cost-effective nethod
for the production of infectious reovirus suitable for clinical

adm nistration in human beings is needed. Because reovirus does not pose a
serious threat to human health, there has not been an intensive effort to

.produce reovirus efficiently. The manmal ifgn reovirus is traditionally
5t a

grown in nouse L-929 fibroblasts (N bert” |., 1996). It has al so been
reported to grow in Chinese hanmster ovary cells and Vero cells, an African
green nonkey kidney cell line (Taber et al., 1976; Davis et al., 1990). In
addition, a prinmary A memealéh reovimecanibd peoduvalising dids tethodll Tire a swi ne

reovirus (Japanese.Patent 63044532A . publjshed February 25, 1988). In a
study ai ni ng atpﬁﬁ%’é%’ %%@JE?‘W}?] 051"6\{“%@ a&‘@’é’%f:rf“ﬁfgl,mEBF“F‘S/X%‘EgséP‘%beconduct ed an
i nvestigation oprofiied sTMdSNﬁﬁTp&lﬁUhﬁygﬁbviﬁxsﬁ%@P@Bh@%@5 WO 02/ 12435

PCT/ CA01/ 01054 ;5 'OIE)ti mal nethods of culturing Vero cells and the
subsequent r eovPFHINS SiFAEL AR Re Prodesady Ogher glammalige ggovitve can beproduasd efficersiyn

in either Cytodpythk fREseflty Elhm%ét%d Q&élpcar riers, and culture paraneters

such as cell density, tine course virall growth and the ratio of cells
to beads in the mcrocarrier were varied and virus vyield determned. The

study showed that t i el.d_of virus vari reatly with th cul ture
paraneters, and corrpr]ﬁoélgfléeaw’éeu?ftd&ﬁ“é‘v %}Sfﬁ%ﬂgcagsg_réqvaqprmr per beads
relative to nulsapily igitie/HBK 203 éeti6; thid Mlve@Inepro A 6105 5Qme Rbdeffediig@s onabl e

yield. Therefore, there remains a need for a sinple, efficient method to
produce cl i ni dBFth9d Rfuedicing genyimmsy sAlso, since virus titer in the HEK 293 cell culture

is high before the cells are completely Iysed, the virus may be harvested when it is

still associated with the cell, hence the purification procedure of the virus can be
relatively simple, further reducing the cost of production. Therefore, this
| 7 invention provides for a method wherein the virus is harvested before all the cells
are lysed. Preferably, the virus may be harvested when 20-95% of the cells remain viable,

‘more pr@ferably 35-90%, and most preferably 50-80%.

Another aspect of the invention is that a wide range of multiplicity of
infection may be used to achieve virus production. Although a multiplicity of
infection of 0.1 is sufficient, higher multiplicities can be used to shorten the
production time, ¢.g., a multiplicity of up to 10. Preferably a multiplicity of

| infection of less than 1 may be used, more preferably at or around 0.5,

Another aspect of the invention provides for a method of producing
reovirus in both adherent and suspension cell cultures, since HEK 293 cells can be
adapted to grow in both kinds of cultures. HEK 293 cells which have been
adapted for other purposes or culture conditions, or transformed with an

exogenons DNA, are also useful in the present invention.
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SUMVARY OF THE | NVENTI ON The present invention is directegpggugwgﬁﬁgle and
efficient nmethod of producing reovirus by culturing reovirus I uman
enbryo ki dney 293 (HEK 293) <cells. The yield in HEK 293 cells is
unexpectedly high, particularly in conmparison to previous work using L-929
cells or Vero cells. Mreover, by using the present invention, a high
yield is achieved early in the course of infection, before viral particles
are released fromthe cells. Therefore,_the virus can be harvested early
fromintact cells, allow ng the virus t6 be purified in the absence of the
culture nmedia. This nmakes the purification procedure relatively sinple.
Accordingly, one asp@etasfbct i i ' : ci ng
manmal i an reovi rus, coﬁg?is?Egwgﬂﬁﬁg%gggvo%g%%%?%ggrﬁg%%%ﬁwggggggﬂﬁ%smﬁth a
‘manmmal i an r ePVEUScaRdsmgdbasieps adns which result in reoviral infection of

said HEK 293 celﬁi; i&; bat'&g ng cul ture qf said.infgﬁégd cells for a
period of time stfficien mgg FeLisvin £ Spitre medivonantzining g3 Semn Rigevest i ng
the virus produced. SUBSdiukl-SuppiSehitd WRHEMRP) - BurkhicUas 3209502532435

PCT/ CA01/ 01054 -6 Any nanmal i an reovirus can be produced using this nethod.
In particular, human $€o#id {0 % rdlativedamidittninspnerfiasbnatian itpeller bei ngs

can be produced usin i z t rticul ar reovirus serotype 3
and the Dearing strai %prﬁ%é%?%d:%%lu%ﬂgg?he&ﬂafea ﬁr‘fﬁlwgﬁltygﬁﬂl?%éacan be
produced efficiently dalishdle presently cl aimed nethod as wel|. Another
feature of the in% ntLoP Lsiﬁhat because reovirus is produced rapidly in
the HEK 293 cel | st hiigfectingthecells With theddearing strain repyirus aick wokiplicits et i ve
met hod of produci ng regi-fidlser .50, since virus titer in the HEK 293 cell
culture is high before the cell’s are conpletely |ysed, the virus may be
har vest ed when it{¢} s istubatingths oclitat eflsaid idfedidibcatielih the Rame eohdiBons as in
purification procedure,of th% Vi rus can bgviag)el atively sinple, further

reduci ng the cost of pr JaEETH e pepeniage P Igicglls drops to 50-80%;
(d)  harvesting the virus produced by centrifugation of the culture, freezing

thawing to release the virus from the cells, and purifying the virus by a
CsCI gradient; and

(e) storing the virus at —-60°C or below

The present invention also provides for a mammalian reovirus composition which
is prepared by the methods described above. This composition may preferably be
purified. The composition is suitable for extended storage, e. g. by freezing. The
composition is useful to treat tumors or other cell proliferative disorders caused by an
activated ras pathway, and is suitable for administration in human beings because HEK
293 cells are approved for growing biological products by the Food and Drug
Administration. The composition can further comprise a pharmaceutically acceptable

carrier or excipient, and/or a therapeutical agent which can be used along with the

reovirus for its infended purposes.

Another aspect of the invention provides for a method of producing reassorted

reoviruses, comprising the steps of:



invention provides for a nethod wherein the virus is harwepémﬁ@ﬁg@gge al |
the cells are |lysed. Preferably, the virus may be harvested 95% of
the cells remain viable, nore preferably 35-90% and nost preferably
50-80% Anot her aspect of the invention is that a wi de range of
multiplicity of infection nmay be used to achieve virus production.

Al though a nultiplicity of infection of 0.1 is sufficient, higher
multiplicities can be used to shorten the production tinme, e.g., a
multiplicity of up to 10. Preferably & ﬁultlpI|C|ty of infection of |ess
than 1 may be used, nore preferably at or around 0.5. Another aspect of the
”anyentionmprovides_for_a_nethod of producing reovirus in both adherent and
suspension cell cultures, since HEK 293 cells can be adapted to grow in
both kinds of cultures. HEK 293 cells which have been adapted for other
purposes or cul t uap CQﬁdMﬁh@Mﬁmwﬂﬁm&ﬁﬂm&k 90 @Ns wik AEROWS dithlfyne ar e
al so useful in the present inventiqn. SUB ITUTE S EET (RULE 26) 8 February
2005 -7 . Another aspd&{VV8is rf RS e F%‘Ul"ﬂ@g"lf%’r“feé“%‘tfﬁﬁé%
produci ng infectious cﬁﬁ@VlrUS conprlslng the steps of : (a) culturlng 293
cells in a cultur nedlu taipin 293 Free NbdluntsuF@Ienented
with 4 nM L-gl utam ne 5& cyligee %i%dm toaHew s umeyof bEat i ve

hum dity in spinner fhashﬁﬁﬁﬁuﬁﬂﬂiﬁﬁeller speed of 35-40 rpmuntil the
cells reach a cel/l, density. of about cell (b) infecting the cells
with the Dearing & rai®" %ﬂ%#?ﬁﬁmﬁwﬂ “HﬁPFﬁBFSClty of infection of 0.5;

(c) incubating the culture of said infected cells in the sane conditions as
in step (a) until the percentage of viable cells drops to 50-80% (d)
harvesting the virus produced by centrifugation of the culture, freezing

thawi ng to npkPAREEDNSEERIPTIGRDF IRV ENTION PUr 1TV ng the virus by a

The present invention is directed to a method of producing mammalian reovirus
by using human embryo kidney 293 (HEK 293) cells. We found that
HEK 293 cell are a more efficient host cell for reovirus than L-929 cells or Vero cells.
Although never reported to support reovirus replication before, HEK 293 cells produced
more reovirus in a shorter time course than £-929 cells or Vero cells. Consequently, by
using HEK 293, production costs can be lowered. Moreover, because the reovirus is still
associated with HEK 293 cells when the titer is sufficiently high, a relatively simple

procedure may be used to purify the virus and further lower the production cost.

Prior to describing the invention in further detail, the terms used in this

application are defined as follows unless otherwise indicated.



CsCl gradient; and (e) storing the virus at -60C or b6|OW§ﬂ§ﬁﬂﬂf§ﬁ&§t
i nvention al so provides for a mamralian reovirus conposition C i's
prepared by the nethods descri bed above. This conposition may preferably be
purified. The conposition is suitable for extended storage, e. g. by
freezing. THEOO¥BASosition is useful to treat tunors or @ich&acpabis
proliferative disorders caused by an activated ras pathway, and is
suitable for adm nistration in human bei ngs because HEK 293 cells are
approved for grow ng biol ogical products by the Food and Drug

Adm ni stration. The conposition can further conprise a pharmaceutically
_.acceptable carrier or excipient, and/or _a therapeutical agent which can be
used along with the reovirus for its i ifended pur poses. Anot her aspect of
the invention provides for a nmethod of producing reassorted reoviruses,
conprising the steps of: 8 February 2005 -7a (a) contacting human enbryo

ki dney 293 (HEWefigtibnsel |s with at |east two different reoviruses under
conditions which result in reoviral infection of said HEK 293 cells; (b)

i ncubating the culture of said infected cells to allow reassortnment of the
reoviruses to occur As @d hefdn, "HBRESY3 ol trbier fSRSBRAAASIDA Y Kdndyceguced.

DETAI LED DESCRILPTION OF THE | NVENTI ON The present invention IS directed to
a nethod of pr dAREssIEGatRG ARRIAERC F‘@WF&Q&LJ%}) gsithdprivatives. Eabexpmplki dney 293
(HEK 293) cell dqﬁq 9 %h%F iGlent host cell
for reovirus t%gﬂgffdggggél shgggﬁggbﬁggﬁbé? ?%gﬁgﬁ“%%%gghggﬁ%rted to
support reovi r @daptedd groat incarvpefrer meditiEKISR Bdhtenglited jir thid iwvedtionwds e r eovi r us

in a shorter ti urse th L-929 cells.or Verq cells. Consequently, by
usi ng HEK 293, HER AR piapBl s oo in ey SUBiosand et NBLTHAL t he
reovirus is stizh3 cellossaeivation wiidhharblrknsB98eCRlth &n ¥RRBnduB BNA, [fBdvided

sufficiently high, a rel ati_veldy sinple
that this transformation does not impair the ability of the cells to support efficient

reovirus production as described in this invention.

As used herein, “reovirus” refers to any virus classified in the reovirus
genus, whether naturally occurring, modified or recombinant. Reoviruses are
viruses with a double-stranded, segmented RNA genome. The virions measure
60-80 nm in diameter and possess two concentric capsid shells, each of which is
icosahedral. The genome consists of double-stranded RNA in 10-12 discrete
segments with a total genome size of 16-27 kbp. The individual RNA segments
vary in size. Three distinct but related types of reovirus have been recovered from

many species. All three types share a common complement-fixing antigen.

The human reovirus consists of three serotypes: type 1 (strain Lang or
T1L), type 2 (strain Jones, T2J) and type 3 (strain Dearing or strain Abney, T3D).
The three serotypes are easily identifiable on the basis of neutralization and
hemagglutinin-inhibition assays (see, for example, Fields, B.N. e al., 1996).

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 modified by humans in the laboratory. For example, the
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procedure may be used to purify the virus and further lo uction
cost. Prior to describing the invention in further detairsﬁ?%2§?2$§§ used
inthis application are defined as foll ows unless otherw se indicated. 8
February 2005 WO 02/ 12435 PCT/ CA01/ 01054 -8 Definitions As used herein

"HEK 293 celWe@'mn2imser to the human enbryo ki dney cell | imarcesh@gat ed 293
(ATCC Nunmber CRL-1573) or its derivatives. For exanple, 293/SF cells (ATCC
Nunber CRL-1573.1) are HEK 293 cells which have been adapted to grow in
serumfree nmedia. Also contenplated in this invention are HEK 293 cells
adapted to grow in other culture conditions, or any kind of HEK 293 cells
..or_derivatives which are transforned mﬁtg an exogenous DNA, provided that
this transformati on does not inpair the dbility of the cells to support
efficient reovirus production as described in this invention. As used
herein, "reovirus" refers to any virus classified in the reovirus genus,
whet her nat ur altegvime car bd figm arfifiid fsowece "o that iscfromiartmntan wRe byd fegses ar e
viruses with ai&@#&i%ﬁﬁ@%ﬁnded’ segnent ed RNA genone. The virions neasure
60-80 nmin dianeter an ﬁﬁ%@%@s two concentric capsid shells, each of
which is icosahedral. The genone consists of double-stranded RNA in 10-12
discrete segnents with a total genone size of 16-27 kbp. The individual

RNA segments vary iR E§oyBus i Remefiidad; bye stillpapable phiydaally yfessungt reovi rus
have been recovehfghiih 04 h yan%@t%'rs‘épam%}abr. tﬁ%?@ovbﬁfﬁﬁy ﬁé‘@{g&jc%ug germon
conpl enent - fi xi ng antigen. The human reeovirus consists o r'ee Serotypes:
type 1 (strai nbioghemically pretedatedi(s:pe b tregmemi withlopresase] &ith aaciyniopgpsid (Strai n
Dearing or straj 3D).. . The three serotyp e easily.jdentifiable
on the basis Oﬂﬁgﬁ@?}ﬁﬁl&:{%ﬂmg on e%ﬁ’i?ﬁtﬁ“ﬂ?éﬁg?snﬂérﬁ?wtéggéys (see,
for exanple, Fipeiteise rdhdVes @ik ofter coatl@@Psid diBe VRRVHNG Wiy FYeddSmpat ur al |y

occurring or nmpdified. The reovirus is "naturally-occurring” when it can
be isolated fr ViR Ot e VirHs- n i reevins gray k¢ copsed in'a liposome or micelle

(Chandron and Nibert, 1998). For example, the virion may be treated with

chymotrypsin in the presence of micelle forming concentrations of alkyl sulfate

detergents to generate a new infectious subvirion particle.

The reovirus may be a recombinant (i.e. reassorted) reovirus from two or
more types of reoviruses with differing pathogenic phenotypes such that it contains
different antigenic determinants, thereby reducing or preventing an immune
response by a mammal previously exposed to a reovirus subtype. Such
recombinant virions can be generated by co-infection of mammalian cells with
different subtypes of reovirus with the resulting resorting and incorporation of

different subtype coat proteins into the resulting virion capsids.
As used herein, “contacting” a cell with a virus refers to placing the virus
in the culture of the cell such that the virus has the opportunity to make a contact

with the cell, which may lead to successful infection by the virus.

As used herein, “viral infection” refers to the entry of a virus into a cell

and the subsequent replication of the virus in the cell.
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been intentionally nodified by humans in the |aboratory. g:pébrg g%g the
SUBSTI TUTE SHEET ( RULE 26) 8 February 2005 WO 02/ 12435 PCT/CAO 4 -
reovirus can be froma "field source”, that is, froma human who has been
infected with the reovirus. The reovirus may be nodi fied but still capable
of lyticall yWtR28&48fng a rmamualian cell having an acti vepemeadididdyay. The
reovirus nmay be chemcally or biochemcally pretreated (e.g., by treatnent
with a protease, such as chynotrypsin or trypsin) prior to adm nistration
to the proliferating cells. Pretreatnment with a protease renoves the outer
coat or capsid of the virus and may increase the infectivity of the virus.
..The reovirus may be coated in a |liposone gr mcelle (Chandron and Nibert,
1998). For exanple, the virion nmay be tre@fed with chynmotrypsin in the
presence of mcelle form ng concentrations of alkyl sulfate detergents to
generate a new | nf ecti ous subvr rion particle. The reovirus may be a

reconbi nant (i . r edswed bergin, fredtiplicits of infaetiondorefers to therreti¢ yihes nadber

reovi ruses Wthoﬂlfufsg p@%uﬁﬁérlbﬁgﬁﬂ'vﬂ] enot pes Sucrgqttﬁe?ﬂté it cont ai ns
&t e

different antigenic erm nan venting an i nmune
response by a manmal previously exposed to a reovirus subtype. Such
reconbi nant virions en‘erﬁ ed”#Fco-i nfection of mammalian cells

with different subt @gﬁ)gqr Ped¥ 15 19 fig dispptipn phegll mesdiraternd aand

i ncor porat i on Qfelladd&ﬁe@sﬁ@éé&ueﬁt&*éieﬁé%fﬁ@%fpﬁf@ﬁtﬁé%ﬁé hf4@Qnd Qg resul ting virion
capsids. As used herein, "contacting" a cel avirus fefers to placing

the virus' in the culture of the cell such that the virus has the
opportunity to nake g 9&‘1&5@85 t# » \{\41 to successful
i nfection by the vi r us. %éflétgll T 'Ig%eisatf’ eAYSé%(%H%ﬂ;ycle ks to the
entry of a vi rwslltumtocﬁnmlupﬁ ¢e11s.and t he subsequent replication of the virus
in the cell. SUBSTI TUTE SHEET ( RULE 26)
As used herein, “culture eonditions” refer to the conditions used in a cell

culture, including but not limited to the temperature, type of culture containers,

humidity, concentration of CO, or any other gas used in the culture containers,

type of the culture medium, the initial density of the cultured cells, and if the cells

are infected with a virus, the initial multiplicity of infection.

As used herein, a virus that is “cell associated” refers to a virus which is
attached to or trapped in part of a cell in which the virus has been produced.
Thus, a virus is cell associated before the host cell is lysed. When cell lysis
begins, a virus may be still attached to or trapped in part of the broken cell and
remain cell associated. However, when the virus is released free into the medium,

it is not cell associated anymore.
As used herein, a cell is “disrupted” when the cell membrane is ruptured
and at least some of the cell content is released from the cell. A cell may be

disrupted, for example, by freeze-thawing, sonication or detergent treatments.

As used herein, “harvest” the virus refers to the act of collecting the

produced virus from a cell culture which has been previously infected with the
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8 February 2005 WO 02/12435 PCT/ CA01/01054 -10 As used heg eiftyary 2005

"mul tiplicity of infection" refers to the ratio of the nunber rgfz virus to
t he nunber of cells when a virus is used to contact cells. As used herein,
"cell lysis" refers to the disruption of cell nenbrane of a cell and the
subsequent rep@as@3sof all or part of the content of the agldcacfsiossed
herein, "conplete |lysis" refers to the lysis of every cell in a culture of
multiple cells. As used herein, "culture conditions" refer to the
conditions used in a cell culture, including but not limted to the
tenperature, type of culture containers, humdity, concentration of CO2 or
..any_other gas used in the culture contaipgrs, type of the culture nmedium
the initial density of the cultured cells, and if the cells are infected
with a virus, the initial nmultiplicity of infection. As used herein, a
virus that is "cell _associated" refers to a virus which is attached to or
trapped in par tigf- Flaggsting W%V’@ﬁmﬁyéﬂmlmemumébmh%t@ﬂuﬁédvmﬂhus a
virus is cell f Rf&ndd |l lysis
begi ns, a vi rug’&ﬁrrgf/n Eeg%tﬁ RgttagﬁgQR?&S%?éf%r?ﬂg ’p‘Lecffsﬂh%l ?ﬁgﬁﬁﬂvﬁe br oken
cell and renunibrercislehsed duto dlicaduituke niddiaear be havbasted thiven ¥k miedial S r el eased free
i nt o the medium it is not cell associated anynore. As used herein, a cell
is "disrupted" when the cell nenbrane is ruptured and at |east sone of the
cel | content is rel aaued Heredi “cli6paat befect i§ RldicalB Yy AR colld Sdchmigd, for
exanpl e, by freeze thavvl ng, sonication or deter en¥ treatnments.” As used
herein, "harvesvollensad grandler freappeasance andhe a‘?ﬂtd‘éﬂipsdmﬂkmgtqpndl‘hbhdls produced

Lo TR & oS sl e g %%%éi%@“ﬁ@%eﬁ%&%%gi 11

will take up the staining dye.

As used herein, “adherent cells” refer to cells which adhere to the culture
containers in a cell culture, Examples of adherent cells include monolayer cells,
which are cells that form a single Tayer of cells on the surface of a culture
container, “Suspension cells” or “suspended cells” refer to cells which do not
adhere to culture containers in a cell culture. Suspension cells can be grown in a
“spin colture”, which is a culture in which the culture medinm is stirred

continuously during the culture process.

As used herein, “viability of the cells” or "percentage of cells remaining
viable" is the percentage of the cells which do not show a cytopathic effect in a
population.

As used herein, “harvest time” refers to the time point at which the
reovirus is collected and purified. The virus is preferably harvested when titer is
sufficiently high and the virus is still cell-associated. Although the virus may be

~ harvested even after complete cell lysis has occurred, it is desirable to harvest the
virus before it is released from the cells to simplify the purification process. Thus,
viability of the cells is routinely measured as an indication of whether the virus is

still cell-associated. The virus is generally harvested when at least 5% of the cells

SUBSTITUTE SHEET (RULE 26)



Vi rus. Harvestl ng of the virus may involve breaking up “'BeFé'b if the
virus is still cell associated. Alternatively but |ess prefera vi r al
particles which have been released into the culture nedia can be har vest ed
fromthe nedia. As used herein, "cytopathic effect” is indicated by the
cells becom W§ 0242483 | en and granul ar i n appearance and t h&geokoeksdnps
breaki ng up. The cells' which show a cytopathic effect stain negative in a
vi abl e cell count because they w Il take up the staining dye. As used
herein, "adherent cells" refer to cells which adhere to the culture
containers in a cell culture. Exanples of adherent cells include nonol ayer

.cells, _which are cells that forma singkg |ayer of cells on the surface of

a culture container. "Suspension cells" or "suspended cells" refer to cells
whi ch do not adhere to culture containers in a cell culture. Suspension

cells can be grownJP 3} "spin culture”, which is a culture in which the
cul ture medi um3a&Viaplp, Fagferablythe H'Hlﬁt}%h@fv‘%f@ﬁllvﬂgﬂﬂﬂrﬁ%mfﬁhﬁ@ﬂ@m@mb As

used. herein, o cent i ni ng
viable” is the I%éer??gér%rgygle%?ﬁgfg@%e% e]\%‘lnc%%%b nolﬁ sﬁ%&&@b%ﬁ%‘b “hic
effect in a pdP# elis oemaimgisbleed herein, "harvest tine" refers to the tine
point at which the reovirus is coll ected and purified. The virus is
preferably harvested when titer is sufficiently high and the virus is
still cell -associ ated. Although the virus nmay be harvested even after
conpl ete cell ?ﬁ ! has occurred, it is desirable to harvest the virus
before it isr d fromthe ceIIs to sinplify the purification process.
Thus, viability of the cells is routinely neasured as an indication of
whet her the virus is still cell-associated. The virus is generally
harvested when at | MagnalSeiloapt ganbrally eotl sescEtBETo TeihiruShificio, Rl E 26) 8
February 2005 5 PCT/ CA01/ 01054 -12 are viable. Preferably, the
virus is harves 5“% \/\?113 %%vaé}ét % GPaLeXiehiin e aiglgy{ﬂs&lgpcgtreoms

production. In our attempt to develop an efficient host cell to produce reovirus, a

variety of cells were employed and HEK 293 cells proved to be very efficient. In
a typical experiment (Example 1), HEK 293, Vero and 1-929 cells were growan to
confluency and infected with the reovirus at a multiplicity of infection (m.o.i.) of
1. The yield of virus was determined at various time post infection. Surprisingly,
HEK 293 cells, which have not been reported to support reovirus growth,
produced almost 50 times more reovirus at 24 hours post infection than 1.-929
cells, which are routinely used to culture mammalian reovirus. Vero cells
produced even less reovirus at this point, yielding 3000 times less reovitus than
the HEK-293 cells.

At 36-48 hours post infection, the virus yield in the HEK-293 cells began
to plateau, but the titer was still one order of magnitnde higher than the titer
produced in L-929 cells and two orders of magnitude higher than that of Vero
cells. It was not until 96 hours post infection that all three cells lines produced
about the same titer of reovirus, at 10° to 10 per milliliter.

SUBSTITUTE SHEET (RULE 26)



nore preferably when 35-90 % cells remain viable, and ”DséFE&%%QE&BEY when
50- 80 %cells remain viable. Methods Normal cells are generally not
susceptible to reovirus infection, and cultured cell lines vary to a great
extent in their ability to support reovirus production. In our attenpt to
devel op an eWRi@I#A host cell to produce reovirus, a varp@abioaobesel s were
enpl oyed and HEK 293 cells proved to be very efficiéeht.” Mi"™ a fypical
experiment (Exanple 1), HEK 293, Vero and L-929 cells were grown to
confluency and infected with the reovirus at a multiplicity of infection
(mo.i.) of 1. The yield of virus was determ ned at various tine post
infection. Surprisingly, HEK 293 ceIIs,Jgpich have not been reported to
support reovirus growh, produced al nost 50 tinmes nore reovirus at 24 hours
post infection than L-929 cells, which are routinely used to culture
manmmal i an reovirus. Vero cells produced even |less reovirus at this point,
yielding 3000 tinmes Thespsresudts indicais that the HEKRE9HEN i2 9 Jeyeifficsent dtsteBBfod8 hour s

post infection, gkBedld i I he-HEK- 293 cel |l s began..to .plateau, but
the titer was st :BF) ongﬁérf#g?&%f l‘lﬂrroa‘%'ﬁg{oﬁ MPd‘Pﬁ%mgﬁ&h{Ch‘@ﬁ pr oduced
in L-929 cell s madedlywedocetbe sosobf pregirtibnide hi gher than that of Vero cells.
It was not until 96 hours post infection that all three cells |ines

produced about the sane titer of reovirus, at 109 to 1010 per mlliliter.
SUBSTI TUTE SHEET ( Relofudfek ofifibitatiskc 200G RIAAARABET AR §4054 - 13
These results indicate that the HEK-293 cel ?fﬂljs a verﬁ(?uggéeci en ‘%ssystem for

the producti on Wd fodefeetthes HER| 208 willsgt various koo i e arsihpyoldurdsidetertine  whi ch
Sob col” bt e gl O 40 1 iy BB 05
cells at vari oukhusaab 48 hourapast irtfietiyi, ethelcelia svhith tverdinb@thted at a m.o.i. of 0.5

produced more than 10 viruses per ml, which was the maximal yield at these

culture conditions. After this point, the titer went down by about two fold, and

reached the maximal yield again at 96 hours. A similar pattern was observed for

the culture with an initial m.o.i. of 0.1. Although the reason is not clear, it is

possible that the decrease at 72 hours is caused by proteolytic degradation of the

virus. This is apparently followed by replication to produce the higher yield at 96

hours.

Consequently, the best time to harvest reovirus under these culture
conditions is 36-60 hours post infection. At this period of time, the titer is high,
and the virus is still associated with the cell fragments and membranes, which
makes purification of the virus relatively simple. At 96 hours, all the cells have
lysed and the virus is released into the media along with the degradation products
of the dead cells, making purification much more complicated than when the virus

is cell associated.

For best efficiency, the virus should be harvested when the yield is
sufficiently high but most of the virus is still associated with the cells. The harvest
* time should be determined empirically when culture conditions are varied. To
determine if the virus is associated with the cells, a small aliquot of the culture can
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(Exanmple 2). The results suggest that a lower mo.i. is eelpébrggg%%
advant ageous.. Thus, at 48 hours post infection, the cells wh wer e
inoculated at a mo.i. of 0.5 produced nore than 10i0 viruses per m,
which was the maxinmal yield at these culture conditions. After this point,
the titer weWO OB by about two fold, and reached the mctiombonsel d agai n
at 96 hours. A simlar pattern was observed for the culture with an
initial mo.i. of 0.1. Although the reason is not clear, it is possible
that the decrease at 72 hours is caused by proteolytic degradation of the
virus. This is apparently followed by replication to produce the higher
yield at 96 hours. Consequently, the be% tinme to harvest reovirus under
these culture conditions is 36-60 hours post infection. At this period of
time, the titer is high, and the virus is still associated with the cell
fragments and nenbranes, which nekes purification of the virus relatively
sinple. At 96 hifLfXamingd. | e.g. hsndes fegniprgsaspe, Imyé@tmmmdhe Hegred ofwell vibiligl eased
into the nedi a glsRgn cts f thedad cells,

maki ng purifi ca:?:l on Wh%lg Bi?ﬂ% agtgrrp?eq@éé}[ e‘gltﬁﬁ?gﬁéi a@ﬁﬁgm{/‘l is cell
associ at ed. Foram@mmﬂeéﬂﬂmmnm£w@pmhammrbﬂ&mahaﬂkdib%umﬁf aptpadfiviaen t he

yield is suff|C|entIg¥ ?h but st of the virus is still associated with
the cells. The Hafvelt edpatere il Hedelyhave best lyspdwhen cul ture

condi tions are Mafei8l, thEGhruﬁiﬁtlﬂf\%tB@whéniob%%’bﬁﬁécélﬁ §ig0 ia?ﬁﬁ th the
cells, a small aI| uot of the culture can SUBSTI TUTE 6) 8
February 2005 \WB@MQ@SBW/@@MM@MS 9%0%. taedemtmrcfamblyesO@O% umﬁder t he

m croscope, to etft s Ajlgﬁedegree of cell viability at different tine
points after infection. ternatively, a viable stain can be conducted to

determ ne the percentage of viable cells. To sinplify the purification
arvested before all the cells have been

rocess, the virus | |
Pysed. Preferably, hﬁ#e%slc @%ﬁé&?&%%é@%ﬁ@ﬁgWWWG@W%Wél |'s remain

viable. More  roller bottles, microcarrier systems or hollow fiber Systems, or any other system

that is suitable for growing adherent cells. HEK 293 celis may be modified to
generate derivative cells. For example, the 293/SF cell (ATCC Number CRL-
1573.1) was derived from the HEK 293 cell and adapted to serum-free culture
conditions. The 293/SF cells grow as a mixture of adherent and suspension cells
and may be grown in any of the culture containers described above, as well as
spinner bottles, stirred vessels (fermenters), hollow fiber systems, or any other

culture containers suitable for suspension cells.

In order to produce industrial amounts of reovirus, 293/SE cells were
cultured in 15 L spinner flasks and infected with reovirus at a multiplicity of
infection of 0.5 when cell density reached 10%ml. The culiure was incubated uniil
cell lysis began, as evidenced by the culture media color change from red to
orange due to the presence of Phenol Red in the media, or by a viable cell count
under the microscope. At this point, the virus was harvested by centrifugation.
The virus was then purified as described in Materials and Methods and used in
clinical administrations or stored for future use. For storage, the virus can be
frozen or lyophilized according o methods established in the art, with or without
stabilizing agents.
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preferably, the virus is harvested when 35-90% and nost gog @ﬁ@&ﬁgb&SSO 80%
of the cells remain viable. HEK 293 cells are adherent cell can

grown in cell culture flasks, roller bottles, mcrocarrier systens or

hol | ow fi ber systens, or any other system that is suitable for grow ng
adherent cel W802/HEK 293 cells may be nodified to gener atreranimetd ve
cells. For exanple, the 293/SF cell (ATCC Nunmber CRL= 1573.1) was derived
fromthe HEK 293 cell and adapted to serumfree culture conditions. The
293/ SF cells grow as a m xture of adherent and suspension cells and may be
grown in any of the culture containers described above, as well as spinner
..bottles, stirred vessels (fernenters), h glom/flber systens, .or any ot her
culture containers suitable for suspensi on cells. In order to produce

i ndustrial anounts of reovirus, 293/SF cells were cultured in 15 L spinner
flasks and infected with neovirus at a multiplicity of infection of 0.5
when cel | densiRepuiisLonwasiions/ ni . The cul ture was incubated until cell

| ysis began, as evidenced by the culture media color change fromred to
orange due to the presence of Phenol Red in the nedia, or by a viable cel
count under the m'Remdnmpmnpdkitioh.#ﬂnwhm@rqﬁaredtdiﬁlg\tbcﬁumlsgﬁﬂu&bﬂfbkﬁgﬁé ed by
centrlfugatlon rified as, described in terials and

He vVir t.hen pu
Met hods and usédf Sd??ﬂ PYe&d E‘P?Sﬂ%?@s&mb&f@%]ﬂ“%r future use. For

storage, the vnaﬂmmlsﬁaﬂmbﬁmirmﬁa@rinmwﬂ bénﬁgad %Et hods
established in the art, with or wthout stabilizing agents g BSTI TUTE

SHEET ( RULE 26)ad’8mFS€fBFQR§r shezgmgowwﬁ peh3ly pEifiRdo Humen rqunsm tions
PCT/ CA01/ 01054 ;R gd u5| r.eovirus
oroduced by thé ‘lﬂrk?u%s %SCI‘I %ﬁ] SB%&H n% thFrpﬁ ™ e suitable for

clini cal composition prepared by the methods of this mveutlon However, other

mammalian reovirus may be produced as well.

This invention also includes pharmaceutical compositions which contain
one or more of the reoviruses, made according to the present application,
associated with "pharmaceutically acceptable carriers or excipients”. In making
the compositions of this invention, the active ingredient/reovirus is usvally mixed
with an excipient, diluted i)y an excipient or enclosed within such a carrier which
can be in the form of a capsule, sachet, paper or other container. When the
pharmaceutically acceptable excipient serves as a diluent, it can be a solid, semi-
solid, or liquid material, which acts as a vehicle, carrier or medium for the active
ingredjent. Thus, the compositions can be in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups,
aerosols (as a solid or in a liquid medium), ointments containing, for example, up
to 10% by weight of the active compound, soft and hard gelatin capsules,

suppositories, sterile injectable solutions, and sterile packaged powders.

Some examples of suitable excipients include laciose, dextrose, sucrose,
sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone,

cellulose, sterile water, syrup, and methyl cellulose. The formulations can
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adm ni stration in manmmal s, including human bei ngs. When Q§Q%F&9%2§65nical
adm ni strations, the conpositions are preferably purified. Human reovirus,
particularly serotype 3, nost particularly strain Dearing, is the preferred
conposition prepared by the nmethods of this invention. However, other
manmal i an r e®¥Ru23Fay be produced as well. This inventi orcadaeoioss! udes
phar maceuti cal conpositions which contain one or nore of the reoviruses,
made according to the present application, associated with
"pharnmaceutically acceptable carriers or excipients”. In making the
conpositions of this invention, the active ingredient/reovirus is usually
.mxed w.th an _excipient, diluted by an § ci pient or enclosed within such a
carrier which can be in the formof a capsule, sachet, paper or other
contai ner. Wien the pharnaceutically acceptabl e excipient serves as a
diluent, it can be a solid, sem - solid, or liquid material, which acts as
a vehicle, car r3ddiiogallyaelndanlyhsicating egents sucteas alogmegtiesinm steiates and he

conposi tions cag; | 0 s, .pills, powlers, .l|ozenges,
sachets, cach etalgl,n Ql‘eif Pf)i(l;l %%,ﬁﬂé%%%’n%}urg’?@ugé%f@f' Fijms ag?ﬂt% Presiyying a s,
aerosol s (as a wmdi aximethyl andipropylhyidebxabdizontes; stetbIBNigenS oMk Hairtly, fOr
exanpl e, up toa 1(%%% vveilg[{gt. of the active conpound, soft and hard gelatin
capsul es, suppBsttor e SOTRASEORY of thejpyration ean bedprmulaiedsso as tprevide i | e
packaged powderquickSameimddabIRTd Qbledd bt BOhGivE MG hifer aBGMHSAGL OS€.
dextrose, sucr Otﬁéﬁaé@ﬁtol{yb%%gl . rrpaxnnldt o;@st ar g};e;t, gum ?cam a, cal i um
phosphat e, al gi g AR procedgies Ao, 1 .umsilicate,

m crocrystal line cellul ose, polyvinylpyrrolidone, cellulose, sterile

wat er, syrup, and nethyl cellul ose. The formul ati ons can SUBSTI TUTE SHEET

(RULE 26) 8 Febr uar Fop@parit® sORd do2ditieSEL6BAR 1Atk Te rinciphBacaeidli ti onal Iy
i nclude: lubricat ifg&r&%qernt s.such as talc, nesi um stearate, and m neral

oil; wetting agemnt F@Ff%}?‘ﬁﬁi‘ﬁﬁqﬂag%‘ﬁé%gg exgepaent i fopp aselid/i ng agent s

preformulation composition containing a homogeneous mixture of a compound of
the present invention. When referring to these preformulation compositions as
homogeneous, it is meant that the active ingredient is dispersed evenly throughout
the composition so that the composition may be readily subdivided into equally

effective unit dosage forms such as tablets, pills and capsules.

The tablets or pills of the present invention may be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an outer
dosage component, the latier being in the form of an envelope over the former.
The two components can be separated by an enteric layer which serves to resist
disintegration in the stomach and permit the inner component {o pass intact into
the duodenum or to be delayed in release. A variety of materials can be used for
such enteric layers or coatings, such materials including a nuwmber of polymeric
acids and mixtures of polymeric acids with such materials as shellac, cetyl alcohol,

and cellulose acetate.

The liguid forms in which the novel compositions of the present invention

may be incorporated for administration orally or by injection include aqueous
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such as nethyl - and propyl hydroxy-benzoates; sweetening &Sy éﬁé’s
flavoring agents. The conpositions of the invention can be ?orr}(ru ated so

as to provide quick, sustained or delayed rel ease of the active ingredient
after admnistration to the patient by enploying procedures known in the
art. For prepa@rmgssol id conpositions such as tablets, theruaneiopal active
ingredient/reovirus is mxed wth a pharmaceutical excipient to forma
solid preformnulation conposition containing a honbgeneous m xture of a
conmpound of the present invention. Wien referring to these preformnul ation
conpositions as honobgeneous, it is neant that the active ingredient i5s
..dispersed evenly throughout the conpos{@%pn so that the conposition may be
readily subdivided into equally effecti unit dosage forms such as
tablets, pills and capsules. The tablets or pills of the present invention
may be coated or otherwi se conpounded to provide a dosage form affording

t he advant age oPlusess. swtably flasered snupsrequeowsarnill sespensivas,tablflavored pill can

conprise an in ter _dgsage co nent, the |latter being
in the form of %ﬂégﬁégﬁgﬁg&%v@?s‘?%@gfgﬁéﬁF O?FFS&{B&REWE?&%“ be
separat ed by arorgedmt bit, ds aelt s eixir land sitiiespHaemicesicalvehidies Nt egration in the
stomach and permt the inner conponent to pass intact into the duodenum or
to be delayed in release. A variety of materials can be used for such

enteric |ayers or ceapbtons fiGihalibeb: AliniR inli@dodiIRer Of Polymeric

acids and m xtures of polyneric acids wth such materral's as shellac, cetyl

al cohol, and &BIPengionsdn phasmaceeticalijhaccentehlé, dgieonner drganivhioblentsher novel
conpositions of.:{he i i . be...ncorporated for .

admi ni strati onfmol%lgrﬁsgﬁ eg%?’g%]d?ﬁ?@ég%i gﬁe Pﬁ%ﬁrdsé’hg& OWUBSTORIE SHEET
(RULE 26) 8 Felsitrhte,phaniseifihly2udcpiBle RCIplcaAQ] 1044 herkih. SBHefetibh e

suitably flavored syrups veous, or _oi |l  suspensi ons, and fl avored
y composYtlonE are ag stered by the oral or nagal respiratory route for local or

systemic effect. Compositions in preferably pharmacentically acceptable solvents
may be nebulized by use of inert gases. Nebulized solutions may be inhaled
directly from the nebulizing device or the nebulizing device may be attached to a
face mask tent, or intermittent positive pressure breathing machine. Solution,
suspension, or powder compositions may be administered, preferably orally or

nasally, from devices which deliver the formulation in an appropriate manner.

Another preferred formulation employed in the methods of the present
invention employs transdermal delivery devices ("patches "}. Such transdermal
patches may be used to provide continuous or discontinuous infusion of the
reovirus of the present invention in controlled amounts, The construction and use
of transdermal patches for the delivery of pharmaceutical agents is well known in
the art, See, for example, U.S. Patent 5,023,252, herein incorporated by
reference. Such patches may be constructed for contimuous, pulsatile, or on

demand delivery of pharmaceutical agents.

Other suitable formulations for use in the present invention can be found in

Remington's Pharmaceutical Sciences.
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emul sions with edible oils such as corn oil, cottonseed @ gopnfpyadds Oi !,
coconut oil, or peanut oil, as well as elixirs and sim | ar pharnaceuti cal
vehi cl es. Conpositions for inhalation or insufflation include solutions and
suspensions in pharmaceutically acceptabl e, aqueous or organic solvents, or
m xt ures t heW@d®/1243nd powders. The liquid or solid conposdricnasoin®y contain
sui tabl e pharmaceutically acceptabl e excipients as descri bed herein.
Preferably the conpositions are adm nistered by the oral or nasal
respiratory route for local or systemc effect. Conpositions in preferably
pharmaceutically acceptabl e solvents nmay be nebulized by use of inert
.gases.. Nebulized solutions nmay be inhaled directly fromthe nebulizing .
device or the nebulizing device nay be at&ached to a face mask tent, or
intermttent positive pressure breathing machi ne. Solution, suspension, or
powder conpositions _may be adm nistered, preferably orally or nasally,
from devi ces whi ch &84 jollewing gsangrdesiepg effareshio;ifinstrate #ipinygntion el aramoler .

Anot her preferr, i I i he present
vent 1 on ompl dy g ¢ PEERIEA b WETRGHENE dEedoBEoftl R Bleftbf 0T
transdermal patches nmay be used to provide continuous or discontinuous

i nfusion of the reovirus of the pre% i gnti on in controlled anounts.
The construction and use . of transde %&‘%ﬂ’f\é hes for the delivery of

phar maceut i cal agenigshé sxaples bKIBRWMhe FsllowildSabBleliati le, US.
Pat ent 5, 023, 252, herei nai)mrjic_or por at ed by ref%?lg%(?g%‘g}g%ﬁ%gfﬁgges may be
construct ed fofMeayAgs nikbueviations =osdefined haye their ganeraliy acodpsed meamngsf _
phar maceutical agents. OQther suitable formulations for use in the present
invention can be found in Rem ngton's Pharmaceutical Sciences. SUBSTI TUTE
SHEET (RULE 26) 8 Fébruary 2605 Wdfidéri24a&vRCT/ CAO1/ 01054 -18 The

fol |l ow ng exanpl es ,?&ﬁ)ﬂ?fferezd tao.ill %%} rgtlgf this_invention and ar e‘ not

Tissue Cuiture Infections Dose 5,
uM = micromolar
mM = millimolar
M = molar
ml = milliliter
ul = microliter
mg = milligram
HE = microgram
g/L = grams per liter
Ipm = revolutions per minute
FBS = fetal bovine serum
DIT = dithiothrietol
NP-40 =  Nonidet P-40 (Octylphenoxy Polyethoxy Ethanol)
SDS = sodium dodecyl sulfate
PBS = phosphate buffered saline
B-ME = j-mercaptoethanol
MOI or m.o.i.= multiplicity of infection
PFU = plague forming units
hr = hour .
°C = dégree Celsius
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to be construed in any way as linmting the scope of the gy ,ee%@% ntlon
EXAMPLES In the exanples below, the follow ng abbreviations
fol | owi ng neani ngs. Abbrevi ations not defined have their generall y accept ed

meani ngs. Cl - = Confidence Interval TCI D50 Tissue Culture Infectious Dose
50 AM mcrowWBIoFi2e3sym millinmolar Mnmolar m = mlliliterpctAdaomomiscroliter
mg = mlligram g mcrogram g/L = grans per liter rpm= revol utions per

‘mnute FBS = fetal bovine serum DIT dithiothrietol NP-40 Noni det P-40
(Cctyl phenoxy Pol yet hoxy Ethanol) SDS = sodi um dodecyl sulfate PBS =
phosphate buffered saline 3-ME = 3-nercaptoethanol MJ or mo.i. =

multiplicity of infection PPU = plaque formng units hr = hour C = degree
Cel si us SUBSTI TUTE SHEET (RULE 26) 8 Fethfoary 2005 WO 02/ 12435

PCT/ CA0O1/ 01054 -19

General Method

Cells and Virus

Human embryo kidney 293 (HEK 293), Vero (African green monkey
kidney) cells, and mouse fibroblast L-929 cells were provided by the manufacturer
BioReliance Corporation (Rockville, Maryland). HEK 293 cells were grown in a
culture medium containing 10% heat-inactivated horse serum and 90% of the
following mixture: Eagle’s minimum essential medium with 2 mM L-~glutarine
and Earle's Balanced Salt Solution adjusted to contain 1.5g/L sodium bicarbonate,
0.1 mM non-essential amino acids, and 1.0 mM sodium pyruvate. Mouse L-929
and Vero cells were propagated in a culture medium containing 16% FBS and -
90% of the following mixture; Eagle’s minimum essential medium with 2 mM L-
glutamine and Earle's Balanced Salt Solution adjusted to contain 1.5g/L. sodium

bicarbonate, 0.1 mM non-essential amino acids, and 1.0 mM sodium pyruvate.

The 293/SF cells were grown in 293 Serum Free Medinm (Lifé
Technologies, Rockville, Maryland ) supplemented with 4 mM L-glutamine at
36°C +2°C, 6% + 2% CO, and 80%.+ 5% relative humldlty in splnner flasks
at an impeller speed of 35 40 rpm,

The Dearing strain of reovirus serotype 3 used in these studies was
propagated in suspension cultures of L-929 cells purified according to Smith
(Smith et al., 1969) with the exception that f-mercaptoethanol (B-ME) was
omitted from the extraction buffer. Reovirus labelled with [*°S] -méthioniue was
grown and purified as described by McRae and Joklik (McRae and Joklik, 1979).
The particle/PRU ratio for purified reovirus was typically 100/1.
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General Method Cells and Virus Human enbryo ki dney 293 (I—é,i‘(et;,g%%gjfro
(African green nonkey kidney) cells, and nouse fibroblast L- ells were
provi ded by the nmanufacturer BioReliance Corporation (Rockville,

Maryl and). HEK 293 cells were grown in a culture mediumcontaining 10 %
heat - i nact i veOd1H3F se serum and 90 % of the follow ng micteNegoiokagl e' s

m ni mum essential nediumwith 2 mM L-glutam ne and Earle's Bal anced Salt
‘Solution adjusted to contain 1.5g/L sodium bicarbonate, 0.1 nM
non-essential am no acids, and 1.0 nM sodi um pyruvate. Muse L-929 and
Vero cells were propagated in a culture medi um containing 10% FBS and 90%
of the following mxture: Eagle's m ninum essential nediumwth 2 nM L-
glutam ne and Earle's Bal anced Salt Sol ut1%n adjusted to contain 1.5g/L
sodi um bi carbonate, 0.1 nM non-essential am no acids, and 1.0 nmM sodi um
pyruvate. The 293/ SF cells were grown in 293 Serum Free Medium (Life
Technol ogi es, Heerian df donplayey |CelindLLuoptiiatiernefdrusi t h 4 mM L- gl ut ami ne at
36C 2 C, 6 % 2% CO2 and 80 %. 5 %relative humdity in spinner flasks

at an inpeller spe f 35-40 r m&lﬁi@@e in rain . of reovirus serotype
3 used in these st%’?@%engﬁ' mq%’?%ﬁg rﬁg@ug‘bﬂz’ﬁr??%ﬁd@m%%f&mm L-929
cell's purified Zcwar sliedmt anfSld With 4 BEVIAR 28 kncWn muikifRdies W idfectiig €xcepti on
t hat B- mer capt oet hanol, (R-VE omtted fromthe extraction buffer.

. ) Was ! .

Reovi rus | abel 4T il ppciiaatian atdh & Bisimpsolfzers wgieowashes ot waing medja ard
descri bed by MiRasnaised fkhéikcddRaguard Wer : particl e/ PFU
ratio for purified r eovclllr us vv?as typl c‘g]P'l egf%k}]%mé%é@ﬂpﬁﬁgggﬁﬁﬁ (RULE 26)
8 February 2005niworsf/NE24Band spdintrdeexychate shs adied lixguly t@eielnsediarh the
Quantitation oyl iolelalest ihdl t0mAnrations of 1 % and 0.5%, respectively. The

lysates were then harvested and virus yields were determined by plaque titration

on L-929 cells and expressed as Log,;,TCID,,/ml. ‘

Infection of Suspension Cells and Purification of Virus

293/SF cells were grown to 10%/ml and infected with the rem.rirus. The
culture was allowed to grow until the color of the medium turned from red to
orange, or until the viability of the cells dropped to the desired level as evidenced
by a viable cell count. Viable cell counts can be perfbrmed under the microscope
for cells that do not show a cytopathic effect, which is indicated by the cells
becoming swollen and granular in appearance and the cell clumps breaking apart.
Viable cell counts can also be performed by a viable stain as commonly used in the
art. When the desired cell viability level was reached, the cells were pelleted in ::1
centrifuge and resuspended in 10 mM Tris, pH 7.4, 250 mM NaCl and 0.1%
Triton X-100.

The cells were then lysed by freeze-thawing and kept on ice for 20-40
minutes with periodical vortexing to mix and Iyse the cells. The suspension was
extracted with an equal volume of pre-chilled Freon® (1,1,2—t11'ch10r0-1 , 1,2~
trifluoro-éthane) by vortexing for 10 minutes, followed by centrifugation at 2500 -
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Confl uent monol ayers of HEK 293, Vero, and L-929 cells wgirgr@faRi¥hosn

24-wel |l plates and infected with a reovirus at known nmultiplici'ties of
infection. After 1 hr incubation at 37' C, the nonol ayers were washed with
warm nedia and then incubated in their culture medium At various tinme

poi nts posti M®BRHR, a mixture of NP-40 and sodi um deoxpehoiabasywas added
directly to the nedia on the infected nonolayers to final concentrations
of 1 %and 0.5 % respectively. The |ysates were then harvested and virus
yi el ds were deter.m ned by plaque titration on L-929 cells and expressed as
Logl0TCI D50/ M . Infection of Suspension Cells and Purification of Virus
.293/ SF cells were grown to 106/m and infected with the reovirus. The
culture was allowed to grow until the col2ér of the mediumturned fromred
to orange, or until the viability of the cells dropped to the desired

| evel as evidenced by a viable cell count. Viable cell counts can be
performed under mhérmiloninetenysd°C fomepacﬂbﬂsdiffmmcdphasm ﬁimmqu@u@&tbp)pat hi c

effect, which i t he ce swol | a ranul ar in
appear ance and ?Rdesgg,é]%?e ?EFE%“?IB%‘E&?MS‘“&%% escn ave ?318 ge&%ﬁlts can al so
be performed by esraciio e aslnaiumla@ermmmﬁwmu&adrebmmbb%dqfﬁmnﬂ@@ the
desired cell 'viabil | evel was reached, the cells were pelleted in a
centrifuge and Wé%fftdﬁé rongenisafipnrpf 3% pH 7.4, 250 nM NaCl and 0.1 %
Triton X-100. The cells were then |ysed by freeze-thaw ng and kept on ice

for 20-40 mnutes with periodical vortexing to mx and lyse the cells. The
suspensi on was ext Faectiod was pirified beqwaslumolllun@anép$achemh|'ﬂhbgfhd{éneon(r)

Fof oved by contrrrssre ol SOt EnBRe ial g 3o eibostiend Foor uary
2005 WO 02/ 1243prepuedd HADEND 195 4ok 214) r wm Vs sildpenBighilRSoadkd é&c&»%f%ﬁpar ate

the di fferencewg gises The .aqueous phase was renpved
re-extracted twPeeHandceyrifuguding 88 1A¢ptp@¢t2ﬁﬁ)@0frpln§q)r2hours at4°C

The viral band (the lower of the two bands because the upper band contained
empty capsids) was harvested and dialyzed against sterile PBS.

EXAMPLE 1

Determination of Optimal Cell Lines for the Production of Reovirus

To determine whether there were differences between susceptible cell lines
in the amount of reovirﬁs produced as a consequence of infection, a number of
different cell lines that exhibited reovirus susceptibility were assayed for relative
amount of reovirus produced. Of particular interest were those cell lines that had
been approved by various regulatory authorities for the production of a biological
agent. Accordingly, HEK 293, Vero, and L-929 cells weré exposed to reovirus,

and their ability to produce reovirus was compared.

Quantitation of viral production was accomplished by harvesting infected cells
and their growih media at various time points post infection. The lysates produced
were subsequently subjected fo plaque titration analysis to determine the viral yield,
which is expressed as titer + 95% CI (Log,TCIDs,/ml) in Table 1 below. The
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extraction, the aqueous |ayer was transferred to a fresh g%arﬁggogrl ton
X-100 was added to a final concentration of 0.5% The virus was purified
by a cesiumchloride step gradient. The gradient contained two |ayers of
CsC solutions (1.20g/ M and 1.4g/mM, respectively) prepared in 10nM Tris
(pH 7.4). Th¥WOMRHAMSS suspensi on was | oaded on top of the mrrachiogtiosand
centrifuged in a SW28.1 rotor at 26,000 rpmfor 2 hours at 4C. The viral
band (the | ower of the two bands because the upper band contained enpty
capsi ds) was harvested and dial yzed against sterile PBS. EXAVPLE I

Determ nation of Optimal Cell Linesfor the Production of Reovirus To
_determ ne whether there were differences.,between susceptible cell lines in
t he ambunt of reovirus produced as a consequence of infection, a nunber of
different cell lines that exhibited reovirus susceptibility were assayed
for relative anount of reovirus produced. O particular interest were.
those cel |l |i nessultsdnditeel thabe'ehnrap[aﬂmfehb teyteds eglis onae rsmgeﬁtﬁleabyremhori ties
for the productign.of .a bi ol oqgi ent Accordin HEK 293, Vero and
L-929 cells wer& %oglgﬁ‘f%e?@ﬁ@?r?%g erefioes ip |aF“°3'Efl%f¥‘P§FPE‘Bm

reovi rus was cogihdsedells@uadti tation of viral production was accorrpl i shed by
harvesting infected cells and their growh nedia at various tine points
post infection. The |lysates produced were subsequently subjected to plaque
titration anal ysis torggigen! rmmemrﬁlofﬂmyygj@efvm,%g gq_{ pressed as
titer 95% Cl (LoglOTCID50/m ) in Table 1 below. The BSTI TUTE SHEET ( RULE
28) 8 February 2005 WD 02#@4@@@@#1CAG§WMDML0&2I‘€E§M)S i ndi cate that,

whereas all of pthe—tested—cetts ﬁme—mmepr—bl—e—t-e—r—eew—F
there were condild¥Fabl e diffejBRE283in the gNent of virus/I®dduced in each
of these cells i pgsps 830 + 0.51 4.80 + 0.35 6.68 + 0.24
36 HOURS 9.05 + 0.43 5.55 + 0.32 7.93 + 0.40
48 HOURS . 9.55 + 0.49 6.68 + 0.40 8.55 + 0.49
72 HOURS 9.30 + 0.43 8.18 + 0.36 9.05 + 0.32
| 96 HOURS _ 9.80 4 0.35 9.93 3: 0.59 9.30 + 0.43

The results show clearly that the amounts of virus produced were highest in the
HEK 293 cells. Further, the HEK 293 cells produced more virus earlier, allowing

for shortened production times for the manufacture of the reovirus.

EXAMPLE 2

Effect of Starting Multiplicity of Infection on Final Vital Production

To determine whether the starting multiplicity of infection determines final
viral output, XIEK 293 cells were infected with a range of starting multiplicities of
infection (1n.0.i.) between 1 and 0.1. Our results, shown in Table 2, indicate that
there is indeed a relationship between the starting m.o.i. and the final viral
'production. A starting m.o.i. of less than 1 is optimal for the large scale mamufacture

of reovirus.
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TABLE 1: Time Course of Viral Yield of Various Cell Linesg Fé@ggg%@g d as
titer 95%Cl in LoglOTCID50/m ) TIMEHEK 293Ver oL929 24 HOUR! 514. 80
0.356.68 0.24 36 HOURS9. 05 0.435.55 0.327.93 0.40 48 HOURS9. 55

0.496.68 0.408.55 0.49 72 HOURS9.30 0.438.18 0.369.05 0.32 96
HOURS9. 80 O0OWSS3/I835t 0.599.30 0.43 The results show cl emrtigackofts t he
anounts of virus produced were highest in the HEK 293 cells. Further, the
HEK 293 cells produced nore virus earlier, allowing for shortened
production times for the manufacture of the reovirus. EXAMPLE 2 Effect of
Starting Multiplicity of Infection on Final Vital Production To determ ne
_Wwhether the starting nultiplicity of infé&tion determnes final viral
out put, HEK 293 cells were infected with a range of starting multiplicities
of infection (mo.i.) between | and 0.1. Qur results, shown in Table 2,
indicate that there is indeed a relationship between the starting mo.i.

and the final viral prodB4BLEE; EﬂmvﬁMDrbomeraleﬁuchﬁss than 1 is
(RULE 26) 8 _Febr uar v 2008 B3 Sisct Best A B Gk BD TABL E 2 ffect of
e o e e
HOURSS. 92 D. SZBHGURSO. (139. 3718 100.468 8.55 + 0.43 7.68 + 0.24

36 HOURS 8§.92 £+ 0.52 9.30 £ 0.43 9.37 £ 0.48

48 HOURS 9.55 +£ 043 10.30 4 0.37 9.68 + 0.50

72 HOURS 955+ 032 9.93 + 0.40 9.18 4+ 0,40

96 HOURS 9.80 + 0.00 1030 £ 0.43 . 10.18 - 0.36

Furthermore, our results demonstrate that there is also an optimal time at
which to harvest the cells, which will be important. We found that viral production
is greatest after 24 hours. This is not surprising as prior to 24 hours, there would bé
insufficient time for adequate viral protein synthesis and the assembly of the mature
virion. More surprising is the observation of a decrease in vn'us quantity at the 72
hour point followed by a marked increase in the number of infectious particles at the
96 hour time point. It is presumed that this slight decrease at 72 hours is likely due

to proteolytic degradation of the virus followed by a second round of virus replication
at the 96 hour point.
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48 HOURS9.55 0.4310.30 0.379.68 0.50 72 HOURS9. 55 0. 328a33ary00489- 18 f
0.40 96 HOURS9. 80 0.0010.30 .0.4310.18 f 0.36 Furthernore, our“results
denonstrate that there is also an optinmal tinme at which to harvest the
cells, which will be inportant. W found that viral production is greatest
after 24 houM 3% s not surprising as prior to 24 howcaycAcneioss woul d be
insufficient time for adequate viral protein synthesis and the assenbly of
the mature virion. Mdre surprising is the observation of a decrease in
virus quantity at the 72 hour point followed by a marked increase in the
nunber of infectious particles at the 96 hour tinme point. It is presuned
that this slight decrease at 72 hours is likely due to proteolytic '
degradation of the virus foll owed by a egcond round of virus replication

at the 96 hour point. SUBSTI TUTE SHEET (RULE 26) 8 February 2005 WO

02/ 12435 -24 W claim PCT/ CAO1/ 01054 A nethod of produci ng manmmal i an
reovirus, conprweichimi he steps of: (a) contacting human enbryo ki dney 293
(HEK 293) cells with a mammal i an reovirus under conditions which result in
reoviral infection of said HEK 293 cells; (b) incubating the culture of

sai d i nf ect ed ol |'S 4 pbnt ARIAERhabian BUULICLoHh o kckor Vi ral

replication; and (c) harvesting the virus produced. od of claim
| wherein the mammal@an estsolinglhymas embtyorkidney 298/ (HERS2933 cellfhvathreet hod  of

claim?2 wherein the human reqvirus.is serqtype reqvirus.,
mamﬁﬁlan Teovirus under conam\ég‘s which resuli in recviral

infection of said HEK 293 cells;
(b)  incubating the culture of said infected cells for a period of time
sufficient to allow for viral replication; and

(c)  harvesting the virus produced.

2. The method of claim 1 wherein the mammalian reovirus is 2 human
reovirus,

3. The method of claim 2 wherein the human reovirus is a serotype 3
Teovirus.

4, The method of claim 3 wherein the serotype 3 reovirus is the Dearing
strain.

5. The method of claim 1 wherein the multiplicity of infection in step (a) is 10

or less.
6. The method of claim 5 wherein the multiplicity of nfection is 5 or less.
7. The method of claim 6 wherein the multiplicity of infection is 1 or less.

8. "The method of claim 7 wherein the multiplicity of infection is 0.5.
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4. The nethod of claim3 wherein the serotype 3 reovirus ggebligryDeasi ng
strain. 5. The nethod of claiml wherein the multiplicity of infection in
step (a) is 10 or less. 6. The nethod of claim5 wherein the multiplicity
of infection is 5 or less. 7. The nethod of claim®6 wherein the
mul tiplicityW¥02{1i2PB&ction is 1 or less. 8. The nethod ofpch@iomibsnher ein
the multiplicity of infection is 0.5. SUBSTI TUTE SHEET (RULE 26) 8 February
2005 WO 02/ 12435 PCT/ CA01/ 01054 -25 9. The nmethod of claim8 wherein the
multiplicity of infectionis 0.1. 10. The nethod of claiml wherein the
virus is harvested when at least 5 %of the cells in the culture remain
viable. 11. The nethod of claim 1l wherei1#5the virus is harvested when 20-95
%of the cells in the culture remain viable. 12. The nethod of claim1l

wherein the virus is harvested when 35-90 % of the cells in the culture
remai n viable. g3. thod of claim12 wherein the virus is harvested
when 50- 80 %of&'t he%gﬁgﬁggpﬂcmggﬁﬁf’@r maHRlicHy of whicon 84.1.The net hod of
claim1 wherein the HEK 293 cells are cultured as adherent <cells. 15. The
met hod of claim 1 wherein the HEK 293 cells are cultured as a suspension.
16. The net hod c I metodmbelaimn] whereipthe igrus és Hazvested wben iyleaseffanét i ng t he

cells fromthe cult W& fEH L ek he cells to release the virus
from the cells, and puri #ncg t he v“h?gpfel?. The net hod of claim 16

wherein the cells are separated fromthe culture nedia by centrifugation
i f - £ hawj nd the vir IS
and di srupt ed bM " 9hé Fetod of ddm P wgerem thevx;lrulsJ ?s hlarvested when 20-95% of the

cells in the culture remain viable.

12. The method of claim 11 wherein the virus is harvested when 35-90% of the

cells in the cultore remain viable.

13.  The method of claim 12 wherein the virus is harvested when 50-80 % of the

cells in the culture remain viable.

14, The method of claim 1 wherein the HEK 293 cells are cultured as adherent

celis.

15.  The method of claim 1 wherein the HEK 203 cells are cultured as a

suspension.

16.  The method of claim 1 wherein the virus is harvested by separating the
cells from the culture media, disrupting the cells to release the virus from
the cells, and purifying the virus.

17.  The method of claim 16 wherein the cells are separated from the culiure

media by cenirifugation and disrupted by freeze-thawing, and the virus is
purified by a CsCl gradient. |
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purified by a Csd gradient. SUBSTI TUTE SHEET (RULE 26) 8glrabruaranes005 WO
02/ 12435 PCT/ CAO /01054 -26 18. The nethod of claim1, further conprising
the step of freezing the harvested virus for storage. 19. The nethod of
claim 18 wherein the harvested virus is stored at -60C or below 20. The
met hod of cl ¥OP424urt her conprising the step of |yophil iedmcaot/bess
harvested virus for storage. 21. A nethod of producing infectious reovirus
conprising the steps of. (a) culturing 293 cells in a culture nmedium .
contai ning 293 Serum Free Medi um supplenmented with 4 nM L-gl utam ne at 36C
2 C 6'YO 2%C®2 and 80 % 5 %relative humdity in spinner flasks at an
..i.npeller speed of 35-40 rpmuntil the cells reach a cell density of about
106 cells/m; (b) infecting the cells wit-RB6the Dearing strain reovirus at a
multiplicity of infection of 0.5; (c) incubating the culture of said
infected cells in the sanme conditions as in step (a) until the percentage
of viable cell 98dr opse netho®oBaifll)1, flrther dbalpyisimp HrGidphtT fickAinsther oduced by
centrifugation of the culture, freezing-thawing to release the virus from
the cells, and puri#frestpd vimefogisiofagehy a CsCl gradient; and (e) storing the
virus at -60C or below. 22. A manmalian reovirus conposition conprising

reovirus prepared by the nmethod of claim1. 23, - The conposition of claim
22 wherei n t he 1PeovThemethed of diaimel® wherein theibarvested virus is stored at -60°C or
below.

20.  The method of claim 1 further comprising the step of lyophilizing the

harvested virus for storage.

21. A method of producing infectious reovirus comprisiﬁg the steps of:

(a)  culturing 293 cells in a culture medium containing 293 Serum Free
Medium supplemented with 4 mM L-glutamine at 36°C + 2 °C, 6%
=+ 2% CO, and 80% = 5% relative humidity in spinner flasks at an
impeller speed of 35-40 rpm until the cells reach a cell density of
about 10° cells/ml;

(b)  infecting the cells with the Dearing strain reovirus at a muitiplicity
of infection of 0.5; |

{©) incubating the culture of said infected cells in the same conditions
as in step (a) until the percentage of viable cells drops to 50-80%;

(d)  harvesting the virus,produced by centrifugation of the culture,
freezing-thawing to release the virus from the cells, and purifying
the virus by a CsCl gradient; and

(&)  storing the virus at -60°C or below.

22. A mammalian reovirus composition comprising reovirus prepared by the

method of claim 1.

23. ~ The composition of claim 22 wherein the reovirus is a human reovirus.
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SUBSTI TUTE SHEET (RULE 26) 8 February 2005 -27 24. The cogwpesiukiyapogf claim
22 wherein the reovirus is a serotype 3 reovirus. 25. The conposition of
-.claim 22 wherein the reovirus is the Dearing strain. 26. The conposition of
claim 22 further conprising a pharnaceutically acceptable carrier or
exci pient. 27. The nethod of any of clainms 1-21, wherein the reovirus is a
- reconbinant reovirus. 28. The method of,g£laim27, wherein the reconbinant
~reovirus is fromtwo or nore strains o% reovirus. 29. The nethod of claim
28, wherein the two or nore strains of reovirus are selected from.the
group consisting of strain Dearing, strain Abney, strain Jones, and strain
.Lang.. 30. The nethod of any of clainms 27-29, wherein the reconbi nant
reovirus is naturglly- occurri.ng. ...The nethod. of .any of c|ains 27-29,
her ef nt he HacoreAamEorga ot i 22 yiheroindhc FAViS Bt wRGS T
met hod of any of clains 27-31, wherein the reconbinant reovirus conprises
~natural ly-occurring variant coat protein coding sequences. 33. The nethod
of any of cl25i ns Thé-cdinposiien &if claith @2 rvdeeeinithardovireo W the Deadnpsides nut at ed
coat protein coding sequences. 34. The nethod of any of clains 27, 28, 30,
or 31, wherein the reconbinant reovirus results fromreassortnent of

Ser ot ype 2 PBovi riié NERRPg ] SR8 Z23ThR e BB iegb oy of
claims 27-34, wheggiptati®8artef 6P BicIAAe. reovirus -i s generated by

“co-infection of mammalian cells wi'th different subtypes of reovirus. 36.
The conposition of any of clainms 22-26, wherein the reovirus is a

recombi nant e opeltiShoBo 3@l ot Blains?ROD, witBein the reovirus is a recombinant reovirus.

28. The method of claim 27, wherein the recombinant reovirus is from two or more
strains of reovirus. :

29. The method of claim 28, wherein the two or more strains of reovirus are selected
from the group comnsisting of strain Dearing, strain Abney, strain Jones, and strain Lang.

30. The method of any of claims 27-29, wherein the recombinant reovirus is naturally-
occurring.

31. The method of any of claims 27-29, wherein the recombinant reovirus is non-
naturally-occurring.

32. The method of any of claims 27-31, wherein the recombinant reovirus comprises
naturally-occurring variant coat protein coding sequences.

33. The method of any of claims 27-31, wherein the recombinant reovirus comprises
mutated coat protein coding sequences.

34. The method of any of claims 27, 28, 30, or 31, wherein the recombinant reovirus
results from reassortment of reoviruses selected from the group consisting of serotype 1
reovirus, serotype 2 reovirus and serotype 3 reovirus.

_ 35. The method of any of claims 27-34, wherein. the recombinant reovirus is generated
by co-infection of mammalian cells with different subtypes of reovirus. -

36. The composition of any of claims 22-26, wherein the reovirus is a recombinant
reovirus. ~



37. A nethod of producing reassorted reoviruses, conpr|5|®ge&hquk@§s of .
(a) contacting human enbryo ki dney 293 (HEK 293) cells with at [east two
di fferent reoviruses under conditions ich result in reoviral infection

of said HEK 293 ceIIs (b) incubating the culture of said infected cells to
(¢) harvesting the

al I ow reassort mept ovjruses to occur; and

reassorted Vvirus procﬁﬁc e@wd%% Al’lﬁ'é'gWéfsﬂ‘g‘%ﬁlrB?V‘rE?e&lcﬂ?‘B“PS‘WB?%‘?HSOfhe
reoviruses of step (&R belcomgeting hathirf eibeyitkidsy bIYPEK 203fecnT R BBLROD OF
clai m 37 wherein the reovigu selected from the group

consisting of the Lang strai ngt%feﬁireﬁvdwg?(lg‘ief Sﬁ"ﬁftloﬁ%ﬁl'@éaﬁltﬁ@reswaéu n and

~the Abney strain. 40. The infettivod! @id KEKDIA @lis;wherein at | east one of the
thod of claim 40

reoviruses in step ( OVI . Al. The
wherein the human reo V)I rusl&lugglgg r°3€ Sélsdr“b%‘i;‘?drcﬁ 10 430w IFRSOTE 6 of
claim4l wherein the ser Otﬂgq)'eovfﬂ‘ulieem/dtcbwgﬂds the Dearing strain. 43. The

nmet hod of claim37 rein.t | tiplicjt. fectlonln step (a) is
sel ected fromthe g p c%nsf’sslflgﬁem 0‘1‘61‘8%/‘ P@g'éce 5 or less, | or less,

0.5, or 0.1. 44. The nethod of cla|m3 7 wherein the HEK 293 cells are
cultured as adh%@.ent Tcljlgﬁll hgd oﬂc‘i’a;mgg whgrﬁltnqg%eg\%%gels %t‘ﬁ)o(a) Q?m]ngﬁcgﬁ!h%f:}gge HEK

293 cells are cultur as a suspensi
further conprising thyebtgesp of free2| ng the harvested reassorted virus for

storage. 47. The nmethod of claim 37 further conprising the step of

| yophilizing the harvested virus for storage.
39. The method of claim 37 wherein the reoviruses of step (a) are selected from

the group consisting of the Lang strain, the Jones strain, the Dearing Strain
and the Abney strain.

40. The method of claim 37 wherein at least one of the reoviruses in step (a)isa

human reovirus.
41. The method of claim 40 wherein the human reovirus is a serotype 3 reovirus.
42, The method of claim 41 wherein the serotype 3 reovirus is the Dearing strain,
43. The method of claim 37 wherein the multiplicity of infection in step (a) is
selected from the group consisting of 10 or less, 5 or less, 1 or less, 0.5, or

0.1.

44, The method of claim 37 wherein the HEK 293 cells are cultured as adherent

cells.

45, The method of claim 37 wherein the HEK 293 cells are cultured as a

suspension.

46. The method of claim 37, further comprising the step of freezing the harvested

reassorted virus for storage.

47. The method of claim 37 further comprising the step of lyophilizing the

harvested virus for storage.






