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BACKGROUND ART
In the field of medical or biological sciences, there has always been the demand
to produce large quantities of microorganisms such as viruses, bacteria, yeasts, other
fungi, parasites and prions. The resulting microorganisms can be used to isolate and
30 purify microbial proteins, genérate vaccines, or provide infectious microorganisms for
laboratory or medical studies. Recently, the new development of virus therapy has |
further necessitated the need for efficient production of infectious viruses.

Reovirus therapy (U.S. Patent No. 6,136,307) is an example of virus therapy.
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sel ect i ve ciroinomas as well as myeloid lenkemia (30%). Activation of factors upstream or

-downstream of ras in the ras pathway is also associated with tumors. For example,

20 overexpression of HER2/Neu/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 1s prevalent i 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

25  extracellular domain. Accordingly, reovirus therapy, which is highly selective for ras-
associated tumor cells, can be used to treat a vast variety of tumors.

Reovirus can be produced and purified in bulk preparations (U.S. Patent
Application Publication Number 2002/0037576 A1). To ensure that the reovirus
preparation does not contain adventitious agents which may result in undesired side

30  effects, the preparation is validated by using a susceptible cell line and anti-reovirus
antibodies. Thus, the cell line is exposed to either the virus preparation alone, or the
virus preparation that has been neutralized by a reovirus-specific neutralizing antibody.

If the antibody neutralized virus preparation is still pathogenic to the cell line, the virus
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applicabl e’ to vituses or other m croor gani sms having a DNA 20 genome.
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This method is also applicable to viruses or other microorganisms having a DNA
20 - genome. Since the DNA genome must be transcribed into RNA for successful infection
by the microorganism, a ribozyme specific for the RNA transcript will inhibit infection
as well as replication of the microorganism. Again, if the ribozyme-expressing cells
show any pathogenic effects due to the microbial preparation, an adventitious agent must
be present in the preparation. Similarly, this method can be used to validate preparations
25  .of prions as well. |
| Accordingly, the present invention provides a method of detecting the presence
of an adventitious agent in a2 composition comprising a reovirus, comprising:
(a)  providing a population of indicator cells that expresses a ribozyme,
wherein the ribozyme is capable of specifically cleaving the genome of
30 the reovirus;
(b) contacting the indicator cells with the composition under conditions that
allow for cleavage of the genome of the reovirus by the ribozyme; and

(c)  determining the effect of the composition on the indicator cells, wherein
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20 The present invention can be applied to compositions of any microorganism,
including any virus. Accordingly, the present invention provides a method of detecting
the presence of an adventitious agent in a composition comprising a virus wherein the
virus contains an RNA genome or utilizes an RNA transcript to replicate, comprising:

| (a) providing a population of indicator cells that expresses a ribozyme,

25 wherein the ribozyme is capable of specifically cleaving the RNA genome

or RNA transcript of the virus;

(b)  contacting the indicator cells with the composition under conditions that
allow for cleavage of the RNA genome or RNA transcript of the virus by
the ribozyme; and

30 . (© determining the effect of the composition on the indicator cells, wherein

any pathogenic effect indicates the presence of an adventitious .agent in
the composition in addition to the virus.

The cells may express the ribozyme transiently or permanently. Preferably, the
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modi fi ed g exdf it U, HSONPR 1 5 S¥BE, SRTDAL2Y WIS & vk BB flk> virus, the

Del ta24 virus, vesicular stomatitis virus. Another aspect of the
present iviawention provides a nethod of validating a conposition conprising

a m croorgani sm_ .comri.SiRA: . ovi di,ng .a_po don of indicator
cells that ex éjéhs?regsgggé,trokE%f{/éﬁg?tgrﬁ)\ﬁﬂgéne‘frﬂgfl %sga If]?tﬁ%dgc;%lyrr‘%}lfiés?me%pabl e of
speci f i cabhpodti@astngisinge ribdoganiomecongrisiAiNA t ranscri pt of the

m croorgani smto inhibjt repljcatipon.or infection of the m croorganism
(b) c8ntactin thepfoﬁtd‘%ﬁ%cg’“kg?’? %P‘Rﬁhf’ﬁo‘tcf"r S@’GP&B‘B@W&N"B% condi ti ons
that 15 allow for whbepMBEEb&mE hecabie aEPEITRCM cRMIng HRNGEA izbtonf the
m croorgani sm by the_ribozyne;, and (c) determ ning the effect of the

conposi tion on t heof RUACEREPEef the migprapayism toipb FRpERRIE™ 6F IeRjiopat hogeni c
effect validates theneaiRoskhii@r as having no detectable adventitious

agent. 20 The microorganismis preferably a virus, nore preferably a virus
capabl e of (b) contacting the indicator cells with the composition under conditions that

“15 allow for cleavage of the RNA genome or RNA transcript of the
microorganism by the riinozyme; and
(c) determining the effect of the composition on the indicator cells, wherein
the absence of any pathogenic effect validates the composition as having
no detectable adventitious agent.
20 The microorganism is preferably a virus, more preferably a virus capable of
selectively replicating in neoplastic cells, and most preferably a reovirus.
Another aspect of the present invention provides an mdicator cell useful for
detecting an adventitious agent in a éompositim; of microorganism wherein the indicator

cell permanently expresses a ribozyme that is capable of cleaving the genome or RNA

s tré.nscript of the microorganism wherein the cell is derived from human einbryonic kidney
i 293 cells. Preferably, a gene coding for the ribozyme is integrated into the genome of the
indicator cell. The microorganism is preferably a virus and more preferably a reovirus. The
cellis preferably derived from the human embryonic kidney 293 cells (HEK 293 cells). |

30  MODE(S) FOR CARRYING OUT THE INVENTION
The present invention provides a method of detecting adventitious agents in a
preparation of a microorganism by using a ribozyme that is specific for the

microorganism. Thus, a cell population susceptible to the microorganism is transfected



selectively replicating in neoplastic cells, and nost preferably a
reovirus. Another aspect of the present invention provide n in%i tor
cell useful for detecting an adventitious agent in a con%g uePgy Og

m croor ganpsBuydder ei n the indicator cell permanently expr&q§¢;§(,3¢},‘,5{j4bozyrre
that is capable of cleaving the genone or RNA 25 transcript of the

m croorgani smwherein the cell is deriyed from human enbryoni c ki dney 293
cells. Preferably, a gene coding for the ribozyne is integrated into the
genone of the indicator cell. The mcroorganismis preferably a virus and

mor e pr ef ebadl gxpeessiRmVActon sncotting thegelazying anshexpesed i the gempemiidonf r om t he human

enbryoni ¢ ki dney 293 cel E 3 C . I}/EIH‘C’ - FOR CARRY] NG OUT THE
| NVENTI ON Wrﬁﬁlggheenl}n%ﬁ)ﬁk r‘}fsiﬁo?%%go\ﬂ ag'g)g?'fplrlr%t%ﬁo o% ls%cerfJ SEFTHY "AVenti ti ous
agents in ellspreaptdbiaddibytheadiboayme.c Thaefganihs mikyorgsiing deesrmoboaydent hat i s

specific for, the picroqr S Thys, a.cel] popul.atjon susceptible to the
m croorganPf’sﬂ‘HEe@CP. %Q?&%%'Z@%ﬁﬂ%?nmfpﬂ%o QYEEH 1 MSEERLEND311102 | 4
C S bys angeyRi&iss bivs Me& RiouLerth Mk hidofdhRAYraRrand exposed to the
conposition “conprising the m croorganism 1nfection and/or replication of

the mi croor ganiBer jadestidingotbe inyention 1 Atihit degsdl, By terms ussciotlire. Therefore,
the m croorgani sm, %ﬁn‘%oats f&%%épf%%'?th%’i?ﬁ%ﬁ&*& effect on the cells. As a-

result, any sign of pathogenic cative of 5 the presence of an
adventitious agent in the mcroorgani smpreparation. Prior to describing

t he invent'o‘n d.n further detail, the terns used in this application are
defined asP#MP¥s unl ess otherwi se indicated. Definitions 10 An '

"advenig ti ous agenbventiio@hgageiitantabéit thabishel inteRiRNI &6 itchude@id £1¢l uded in a
conposition. Preferably, an adventitious, agent is an infectious agent,

namel y an SEERFItoR Jeisrabiven pdyeRtiqun aeeat isan picotions agept, Aemely 2R a9t refers t o
the act of..grMestiR@chddadefnd replicating in a cell. A "ribozyme" is an RNA
nol ecul e or " RNA derivative that is capable of 15 catalytically cleaving
anot her RNA (t hinfecting peaellrparsyto thetaet ofiepsrymint o replisaingisertll. i nventi on may

have the charac I St1 G t (s Lhpzynme FFor exanpl e,
the ribozynes iégfﬂg?%hdﬁ 13 T %Jm gﬁ#@?ﬁ}%’%&g@% ﬁ%rﬁv%%ﬁélﬁgglsﬁ%psaﬁgndei ght base pair
act i veissi teatatytichlbiridaying iadotheRNA (the t'arggeRNRNA Tie gibenaesbéfiepessedteavi ng t he

Guanosi ne BT ST BUSE FudRRaR PE PRI e SBPPRI SR Gsanosi ne i s
added to tiheribozymeglisalhted froavRer-afPiena thenibp RRAMERS eight YakEpair active site

which hybndizes to a target RNA sequence before cleaving the target (see, for example,

Zang and Cech, 1986). Free guanosine or guanosine derivatives is required for this

20  reaction, and a guanosine is added to the 5' end of cleaved RNA. The ribozymes of the
present invention may also be synthetic ribozymes, such as those described in U.S.
Patent No. 5,254,678. These synthetic ribozymes have separate hybridizing regions and
catalytic regions; therefore, the hybridizing regions can be designed to recognize any
target sequences. In addition, the cleaved RNA is not modified by these ribozymes.

25 An "indicator cell" is a cell that expresses a ribozyme, which ribozyme is capable
of cleaving and inactivating a microorganisrﬁ to be validated. The indicator cell, when
not expressing the ribozyme, is susceptible to infection of the microorganism.

A "pathogenic effect” is an adverse effect on the growth or maintenance of a cell,
particularly the effects associated with microbial infections. Pathogenic effects include,

30  but are not limited to, cytophathic effect (CPE), cell rupture, inhibition of growth,
inhibition of protein synthesis, and apoptosis.

“Cytopathic effect” is an observable change in cell structure. Cytopathic effect

may vary with cell types and cause of death, and can be determined according to



present invention may al so be synthetic ribozynmes, such as those described
in US" Patent No. 5,254,678. These synthetic rlbozynes Egve Se%ﬁé
hybridi zing regions and catalytic regions; therefore,

reglons\pégygﬁﬁ?p5|gned to recogni ze any target sequencqﬁrnh u”mg t|on

t he cl eave Is not nodified by these ribozynes. 25 An i CAESr cel I

is a cell that expresses-a ribozyme, which ribozyne is capable of cleaving
and inactivating a mcroorganismto be validated. The indicator cell, when
not expressing the ribozynme, is susceptible to infection of the

ni Cr 0or gag#ished Knprichgde teCare fHog et dmpls same afivienser hfnewtefRastdie growth or
mai nt enance of a cell, articularly the effects associated wi th m crobi al
i nf ect i onwral prestion &FF oraRglegical change{wysh as (gpcadfpunding andielarmens diopo,

cyt ophat hig sﬁisﬁsﬁet(b ségﬁ sis; Qalsymrsyueﬁl%ﬁmbﬁl%@'(cg sfin S WobhaibRi bi ti on of

protein synthesis apopt osi topathic effect” is an observabl e
change i nCptepdﬂusthfmtshnvelbﬁy@wpraﬂinﬁeeteua‘ﬂ&dm insranceviaandiseiadbyabe kelisypes and
cause of de m%ﬁ%ﬂ r& %“egpm nre 4 ‘ﬁg’ﬁcﬁlﬂ%\'ﬂ%’ 5 Au ust 2006

W 113/ 072 FIBEFIEATY S &I%‘ THARRST ARS8 BUgE Plhe art. For
exanpl e, sone 'Qfalzﬂhﬁlgﬂﬁsémﬁd@mﬁms&fsé@]@drén Qhean¥proéing ﬂﬂii: RticoMposlicn

nor phol ogi cal changes such cell roundi nq and detachnment from the
subst r at edo¢ Byt ‘-"6’@1“P’ a}”}i’é?’?’““?%agg?tﬁh%’ﬁ drtsctabiert 'i“’o‘ﬁ""’th%‘illﬁfn@@)’eq ncl usi on body
formation.  Cyirapahhi er&f foskl vﬁﬂ@&@ssﬁ%d REAY kdoVRnd ShRS Wafinehdrdnalif OF

instance, is indicated by the cells 5 becom ng swollen and granular in
appear anceccamigt hedified or redognbinant riesiimgss efs virusey aithdadoublg srandednposi ti on, as

L e A S S S R N
refers toccabghtivg afapsds]m]s,aaéh efdwhich ishensalmdmil r Tige @amnsconmmdidbuiﬂat urall'y

b
doubl o- o REdt Ean S BRTE PRI R BnE ool Rpe P st e T80 80 not i n

di amet er RAERROITNA Sedidits VRBNIGSHe! Thres ARhd behelated typRa6lrealintiaoh i s

i cosahedral . The genone consi sts of double- stranded RNA in 10-12 discrete
segnent s Wiep FFcaVEtr%ﬁ fom gapy preciss- 2 611 dkreq ypesahats g compmen comalemegtiAringNA
segmepd s m@kbyy i n size. Three distinct but related types of reovirus have
been recovered from many species. Al three types share a conmmon

conpl ement - f i xFhedmumas regmirysronsisty péthrmgreamatypes vipeus(seaindiang er BfLi hr ee

2o o e Supd g et TR0 e rand 5 A9 25 38 c2)) 20
easily i dsemm:fes asleasilyridenhiBallasn thedksin efrenablizzatdn ad hamdgdietiiggl ut i ni n-
inhibition assays (see, for example, Fields, B.N. et al., 1996).

20 The reovirus may be naturally occurring or modified. The reovirus is "naturally-
oceurring” when it can be isolated from a source in nature and has not been intentionally
modified by humans in the laboratory. For example, the reovirus can be from a “field
soﬁrce”, that is, from a human who has been infected with the reovirus.

The reovirus may be modified but still capable of lytically infecting a mammalian

25  cell having an active ras pathway. The reovirus may be chemically or biochemically
pretreated (e.g., by treatment with a protease, such as chymotrypsin or trypsin) prior to
administration to the proliferating cells. Pretreatment with a protease removes the onter
coat or capsid of the virus and may increase the infectivity of the virus. The reovirus
may be coated in a liposome or micelle (Chandron and Nibert, 1998). For example, the

30  viron 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 reovirus resulting from the

recombination/reassortment of genomic segments from two or more genetically distinct



i nhi bition assays (see, for exanple, Fields, B.N et at, 1996). 20 The
reovirus nmay be naturally occurring or nodified. The reovi,rys is
"naturally- occurring” when it can be isolated froma soure &3904 r e and
has not Qg gyhﬂ&ﬁntionally nodi fied by humans in the | aboratory. For
exanple, the reovirus can be froma "field source", that RGE/CAgwrea human
who has been infected with the reoviru%. The reovirus maybe nodified but
still capable of lytically infecting a mammalian 25 cell having an active
ras pathway. The reovirus may be chem cally or biochemcally pretreated

(e.g., by thealspe rﬁec%ﬁﬁaﬁoﬂ?fe%s@ﬁﬁ@nt_o?%birﬁ%gﬁ%@%&%%g fha 50051{ ﬁlpSi n) prior

to admnistration to the proliferating ce retreatment w a protease
renoves t heatge f@dlowingoaiecuon ebgpldstiongnithwith av lasst andgemeyicdlvaissiase t he

infectivit he, virus. .The reovir e e coated i a |liposone or
T eorl o ( taiipbd Kbt o S0 Be o MeRS; SRR By tin Ot %L
treated w édhinopsréfpeasissive Bost belsprigisenaiRalf disdrelebeintses (i &ancent rati ons

of alkyl sulfate detergents to generate a new infectious subvirion
particle. PRk reovirus maybe a reconbinant reovirus resulting fromthe

reconbi nat i on/ reASRRITRR L Ah8E BHR S ISEARE e netically
distinct 25 August 2606 WO 037 Aeird PCT/f&%}%ﬁf%%ﬁmgi%mﬁéﬁ\ff?@uses.

Reconbi natiea¥eney sbganaas seghenteerh tus orgreTo gewetis8hnbstirst rayinsegur i n

nature fol.l owngs. i AW! 0 . oQraggnismwith at |east two,genetically
di sti nct 1&1 2\096\1/:?? Bﬁs@fg ggd;tr(r)bli'%rgar\ ;S/ﬁlrrulg’osglgh %53??63 éeﬁ"bgém 3??35)81 8% n cell
culture, flog.,examines), md rypo3 (e eomindPeatifip pestainssbnes), oshusel | s with
genetical ly di éti nct .reovi ruses (N beﬁ]{ et al. 5,1995). Accordingly, the

i nvent {%n BORTERBFET B8 THY P ROIRBIMSN PR GRPPR SiribgkeniseRiates om 4 . .

r eassor t MesonbinagLROVIRISEEGBEIAS frbh QéBsdofheRl o BRR GOSN Alehk Honywdi g3t | nCt
reoviruses, including but not limted to, human reovirus, such as type |

(e.g., strBYReensHeAlly disfipet rpovipusesgvherain atdeast gnsmamental aivds sgpreticaliye. g. , “strain
Dearing OrenshEddd) cRE%) ond Y ndtd TRl AN [ [..avian
reovirus. ‘The | nvgntl_on fUrt her cont enpl gt esuegé?:%o | ﬁé#‘?e%?g%é\??ermﬁses

resul ti ng tealedivith shawicalms physidal gutigens. wagiielfitse ferdnoft anecambination e

geneti gal | i &1 I i Ln_at least one parental, virus is
Gent | al 13t Tt Bt il SR D ol 3R e s B ks 2 el
genoni ¢ segmweminatitraim thepmesente efdhentioal hivagdnethaadin@butpley Snéad tomut agens, or

is itself dt h(—;{ re&lalt f a_.reconbination éﬁ event. The_invention further
cont enpl at®BETPAE fé%%}%tﬁ‘ﬁﬂw prgg\lf{ér ?fsp?'?'ﬂ TLAZER HiSgitechut not limited
to ultraviolet light and other forms of radiation.
The invention further contemplates recombinant reoviruses that comprise
20 deletions or duplications in one or more genome segments, that comprise additional
genetic mformation as a result of recombination with a host cell genome, or that
comprise synthetic genes,
The reovirus may be modified by incorporation of mutated coat proteins, such as
for example o1, into the virion outer capsid. The proteins may be mutated by
25  replacement, insertion or deletion. Replacement includes the insertion of different amino
acids in place of the native amino acids. Insertions include the insertion of additional
amino acid residues into the protein at one or more locations. Deletions include
deletions of one or more amino acid residues in the protein. Such mutations may be
generated by methods known in the art. For example, oligonucleotide site directed
30 mutagenesis of the gene encoding for one of the coat proteins could resuit in the
generation of the desired mutant coat protein. Expression of the mutated protein in
reovirus infected mammalian cells in vitro such as COS1 cells will result in the

incorporation of the mutated protein into the reovirus virion particle (Turner and



reconbination in the presence of chem cal nutagens, including but not
limted to dinethyl sulfate and ethidi umbrom de, or physical t agens,
including but not limted to ultraviolet |ight and other3 6?@%33988

radi ationy gggp%ﬂvention further contenpl ates reconbi nant reoviruses that
conprise p) éfetions or duplications in one or nore gend¥d/G¥gMehts, that
conprise additional genetic infornat”qn as a result of reconbination with
a host cell genone, or that conprise synthetic genes. The reovirus may be
nodi fied by incorporation of nutated coat proteins, such as for exanple

al, into the i rioon SiHcEl eGRPEIY, MIRG T pIg) NS may be mutated by 25
repl acenment, insertion or deletion. Replacenent includes the insertion of

di f f erent ami ndlheaedvitys isrpreferably agéovituempdificd & mavaser abinthete ahnmenhi ons

i nclude the_ insertion. of ditiagnal, amino acid.residues into the protein
at one or rﬁ%qlgnl?oo&'gltr?oglr{gsfa%'@}lg{olgg%g ’?"H&rr‘%ﬁf&?e“as? ST EHEPEIEHe or nore anino
aci d resi digednisn Stk npdifications cSuld indidehtlQning BB heReovi@Ee LS BiRsmby Met hods
known in the art. For e>3arrp| e, oligaonucleotide site directed 30 nutagenesis
of the JgerBieelrcI P veinrle hmagiths 5VIRKS Afonhihg rErmRale BRITRPES¥EEMt in t he

gener at i 0N @dm 4hely 088 bhiFodBil 3P the CQRIuPHALR ipAricRREERSERBvf sl D g, MUt at ed
protein in reovifus infected mammalian cell's in vitro such as COS1 cells

wi | | resulmroterms preeent itnihe ppier eapsié arcdhe mpjer daieratizat pf tbe bosh himers! ade r eovi rus |
virion partj er and 25 August 2006 WO 03/072811 PCT/ CA03!1102(4
11 mncan,ctegﬁg%eép&{%\égan et al., 1991; Mah et al.. 1990). The reovirus is
preferably a reotneoplsstivedil’f, ald kbovr sducd] with e ptaliferatie dsordarweters 1 eact i on

i are termed "i mmunopr ot ect ed

to the reovifus. .Su dified reoviru

reovirlfs".2 ﬁ@ﬁ“%&f %&Fiab"ﬁége?}ma y%’r@lrﬁﬁe‘”‘ﬁ’%’k%@‘f’%%?nflﬂ% reovirus in a’
| i posone, mopffadic ¥elteak h@e%lasﬂi, RS kv £laGuihBr. NRkopIAR: ik 8RWiroH alfis@in t he '
manmal S i nmune system ternatively, the outer capsid of the reovirus

virion par&f‘?“ﬁtl’egel’?_ﬁrﬁnlﬁ@m@ﬁi’_\@ﬂm@i THess, that@rowsy bt celivier probifseaion meTa he out er
capsid ar Efaﬁpi:hl? HRInBfmAl @k &le clﬂﬁﬂt Alq'feolsl%‘?n hay Ehcl%&uﬁgf'ggloll' ?d\?“ﬁtl?ﬁ:(ﬁ%kl ul ar

responses. neopl astic ce , al'so known” as a a proliferative
di sor der " strpestral ergamzation apd fabtionphdoetdination iwith matnead tistuears akbsddera, ky hi gh

rate. n e i Si st.i.c .cells is,,an |asm al so known
o e ¢ B ot R RIS SlcRton RRORARILE FR0r3s sEis SRARR | % i g
di stinct nmass, Atreaplagm aws bbperdgl (behign tpiod) drfredlRbae imaRdmant timpi 6 y t han

normal ti chnl'lc%r)g Ma\f\lﬁglh]dnt 'tA‘un?o%s(.) Qaln%% @ro%%r c?ags%ﬁ,ecﬁ) xarll’;(;[ ‘Ehi'iele n?z{io} t%e%.l I\'}a?igrlfan?f
neoplasms arising from epithelial structures are called carcinomas, malignant neoplasms
that originate from connective tissues such as muscle, cartilage, fat or bone are called
20 sarcomas and malignant tumors affecting hematopoietic structures (structures pertaining
to the formation of blood cells) including components of the immune system, are called
leukemias and lymphomas. Other necplasms include, but are not limited to
neurofibromatosis.
| “Ras-activated neoplastic cells” or “ras-mediated neoplastic cells” refer to cells
25 which proliferate at an abnormally high rate due to, at least'in part, activation of the ras
pathway. The ras pathway may be activated by way of ras gene structural mutation,
elevated level of ras gene expression, elevated stability of the ras gene message, or any
mutation or other mechanism which Ieads to the activation of ras or a factor or factors
downstream or upsiream from ras in the ras pathway, thereby increasing the ras pathway
30 activity. For example, activation of EGF receptor, PDGF receptor or sos results in
activation of the ras pathway. Ras-mediated neoplastic cells include, but are n'ot li.mited
to, ras-mediated cancer cells, which are cells proliferating in a malignant manner due to

activation of the ras pathway.



structural organization and functional coordination with normal tissue. As
used herein, a 15 neoplasmis intended to enconpass hemat et| m)rs as
wel | ‘as solid tumors. A neoplasm may be benign (benign tu % |gnant
(mal i gnanyolyehredsipr cancer). Malignant tunors can be broadl cliassﬁled
into three major types. Malignant neoplasns arising from &f?h‘é’lﬂ“é‘l*
structures are called carcinomas, malignant neoplasns that originate from
connective tissues such as nuscle, cartilage, fat or bone are called 20
sarconmas and malignant tunors affecting hematopoietic structures

(structures perAmlaoncolgtic"tvirué e viat Hat iseapie dseediverlih@didnnh wiing
conponent s of theelgrl?;lne S stem are called |eukem as and Iyrrphomas O her

neopl asms T5RRIRSRFS Pé’r’“é“]ﬁ’iaf e MEPRBHYIFY 15 papable PY ieehirl vEpHCating in
" Ras-acti Vﬁx@@?su@%bﬁ%c‘ SIS ExadipleRof oﬁé?:%m@‘%fjrl.l%"s ﬁﬁlu'ag a%g%l ‘Cm%ﬁy g, refer

to cells 25 which proliferate at an abriorma -l east
in part, doedified pdenovfusthedifiedHS Yanpdifipd Va‘Ehlalar\ams paaidlrﬁ\ﬂl;par@yulaﬁhactt | vat ed

oxpr o o oy AAReEhENGR T Rls M Blh@ing B BN G “Pitat on or

ot her mecaelia8#vix, ebsidubsasismhiitist Wimis bt harpéd sdplet vinasl Miicak \I}ﬂ@ﬁ pr or factors:
fro ras in.the ra athwaé t hereby increasing the
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downstrea or U str 4 f’ )

ras path %%8" fwcﬁt) ERAFPIYS: CHESPRYLIS VEHS, SFPEEGOSICR ¥ or , PDGF
receptor Gep&ak vﬁrasuhﬂ@nzamlma%hyatalms CafndH&@sws%upat hway. Ras- nedi at ed
neopl astic cells include, but are not linmted to, ras-mediated cancer

cell's, which arl&eéam "atisHRepd 448PANITSY Of Tnodiffes Adepreairus” mesanean adiqaoxtlms
act i vap Ofn Uhidphie g&% pfbﬁﬁ&‘ﬁ@?x’odﬁ:ctg w%éhwgﬂ th%gagt%/a fign ?10}31\_[9 A8 IP% of

PCT/ CAQ3' 002e4 12 oncol virus'1s a virus apa
sel ect i velighibitddey mitigjedgnch lhail H’thgctl\raaomisamt blocled! Peferdtly,piey VATUl ar, ‘the

oncol ytic ahl f Iec lve l,catin and | ysing
neopl let i (B\i\yéF?re H%Eggngc l%eg' g 8’6‘? Fid ¢ r%}ideffgé'QeqoﬁE‘F g‘ﬁ@‘qd B?Ftbezﬂ’é ot
limted toeplicate mmj-nfal @dsﬂxd'edmwthm&, annROvdtédds piMvayTReidve £ &t WagEbi @ Vi rus,

nmodi fi ed pﬁ] 0 V|tru F nodi fied influenza virus, p53-expressing
vi ruses, 8% TP 1?*’15%’”"“? a"Eﬁ gl vajed aspatiei cul ar stomatitis

virus,isthe her gns teshMatef¥atsd HOS" dr MIMd H\éwcxhedn§ah9§&e£&tgl\é§vh{}s hr R3.

Newcast | e di sease virus, encephalitis virus, herpes zostel virus,
hepat i ti s FPYhum wWhich lhﬁé?f?é’f‘?ﬁ“ﬁw Prodietsdeat peevents s actimtiome@HRss virus. The

term " at t Ry R BHEN ST sulh il BRI BohRASNRY LiokSly, PRaNS,@Madenovirus
HSYV gene 4,34.5 is not transcribed. Such attenuated or modified HSV would not be able '

to replicate in normal cells that do not have an activated ras pathway, however, it would
20  be able to infect and replicate in cells having an activated ras pathway.

"Parapoxvirus orf virus" is a poxvirus. It is a virus that induces acute cutaneous
lesions in different mammalian species, including humans. Parapoxvirus orf virus
naturally infects sheep, goats and humans throﬁgh broken or damaged skin, replicates in
regenerat_ing epidermal cells and induces pustular leasions that turn to scabs (Haig et al.,

25 1998). The term "attenuated parapoxvirus orf virus" or "modified parapoxvimus orf |
virus" means a parapoxvirus orf virus in which the gene product or products which
prevents the activation of PKR is lacking, inhibited or mutated such that PKR activation
1s not blocked. Preferably, the gene OV20.0L is not transcribed. Such attenuated or
modified parapoxvirus orf virus would not be able to replicate in normal cells that do not

30 have an activated ras pathway, however, it would be able to infect and replicate in cells
having an activated ras pathway.

The term "attenuated vaccinia virus" or "modified vaccinia virus" means a

vaccinia virus in which the gene product or products which prev.uts the activation of



10 in which the gene product or products which prevents the activation of
PKR is lacking, r inhibited or nutated such that PKR acti égti on t'@@ (got
bl ocked. Preferably, the VAIL RNA's are not transcri bed. Srelst?ifat ed or
modi fi ed _adenQvirus would not be able to replicate in nornal. cells that do
not have® n""‘ﬂ'gf’i]e/at ed ras pathway, however, it would be PB{TABREM o infect
and replicate in cells having an acti yat ed ras pathway. 15 The term
"attenuated HSV' or "nodified HSV' neans a herpes sinplex virus (HSV) in
whi ch the gene product or products that prevents the activation of PKRis

| acki ng, iRt ViR e QhniBHEASSHuEUE Buch Bat PRERCAGHLY BlloPhiokgegnot Dbl ocked.
Pr ef er abl I)?mdtlhe' H%\/ glglene -1r34. 5 (?s cnot trangcrilbe%.1 C}Sutg’hﬁm%sctit'tenuat ed or
nmodi fi ed BESferaldyl tte AYlt gdye andloethe K3Lroemd is cat tansaribadr freh actehlaszdtdiat do not

have an activated ras path owever. .t would 20 be able to infect and
replicate n?oﬁlf%g Ivfi%mﬂ%l‘\?i%ﬁgw‘\gﬁé{ g%t?)le \\I/éﬁlteg%lfep ié%ateplgtnﬂ%aé .CEIPSﬁg?aia%&?bﬁqT‘u $"orf
Virus" isa@iReRd Yadgathwalhovwiever, itiwouRl Helidle th a6 aplitae GidednBOUS: | esions

indifferent ma | i an species, including humans. Parapoxvirus orf virus
nat ur af| y a Aftvaied raspatyay-goat s and humans t hrough broken or damaged skin,

replicates in The@eRehRMAN BRLGEE TRl 68 h&AdniRdUCES, PUREA AF | easi ons
that turn to scabs (Haig et al., 25 1998 The term "attenuated -

par apoxvi mikiergafvirgs mushticlpihe gapsprpqustonrae s stiighprevsnts theativatiomsans a
par apoxvi Orf o vir | I s r_ praducts which
prevents ? #2‘ lg!‘?tc Fé%ﬂl‘%%ﬁ%f°%@?¥ﬁ%%§§?§bﬁ a?tﬂ‘%iﬁ%? ggap%)lgg‘ﬁ%t ated such that
PKR act i vatdfasbly,itse WB1 gdnk ocka dranderibdde rSubh yitentidted granelifMPhifiknzh Sirtx0t

transcri bed. . Suc tenuat ed .or dified, parapoxvirus orf virus woul d not
e abiiE + BOPEEPT CAtF DesRirdR Bl 1 i O ABE - HAE BAPHEY Pyt od 1 as
pat hway, HOWarEht wddid vablshoinfeading reglidaRRligediisandng @phdtivateerdsn cell's having
an activated ras pathway. The term "attenuated vaccinia virus" or "nodified

vacci ni a P#FW®" neans a vaccinia virus in which the gene product or
products which prevents the activation.of 25 August 2006 WO 03/072811

PCT/ CA031002c4 13 PKR is lacking, inhibited or nutated such that PKR
activat i oMetiodnot bl ocked. Preferably, the E3L gene and/or the K3L gene is

not transcri bed. .at t - ifj accinia.virus.would not be
abl e tlg replica eé%é%&r@?er?g&]g}eoﬁ%g&? ﬁ’g@ g%IS% énaeget“ Ve erét%wugg%‘?n\tlsa%d ras
pat hway, toneeion corhprsing icbmrgdnisenst dnienfbedimeandt thepbthodise i n cel | s havi ng

RN C R i R ST
product Ofeofin@Ghuatativhliagiaspi@ RN oddld @ G HMERREGH3 @hahi et al,, 2001), is
constructed. Rz-553 is a "hammerhead" ribozyme consisting of a catalytic region
20  flanked by two eight-nucleotide sequences that hybridize to the S1 segment of the
reovirus genome. S1 codes for the protein o1, which bind§ to the reovirus receptor on
the cell. Therefore, cleavage of S1 RNA leads to reduced infectivity of any resultant
virus. Also constructed is a plasmid encoding a mutant of 52-553 m which a single
nucleotide in the catalytic region is mutated (G to U). The mutant is known to be
25 completely inactive.

The plasmids are introduced into COS-1 cells, and the transfected cells are
exposed to an aliquot of the reovirus preparation being tested. Mock-infected cells are
used as a control. As expected, cells expressihg the mutant ibozyme had extensive
CPE. However, cells expressing Rz-553 also show moderate CPE when compared to the

30  mock-infected cells. Therefore, the reovirus preparation contains a non-reovirus agent
that caused the CPE on COS-1 cells.

Any ribozyme capable of cleaving the target RNA sequence of a microorganism

to inhibit replication or infection of the microorganism is useful in the present invention.



PKR is |l acking, inhibited or nutated such that PKR activation is not

bl ocked. Preferably, the NS | gene is not transcribed. Such attenuated or
nodi fied influenza virus 10 would not be able to repli cagéﬁuﬁuﬁ(;p%l cells
that do n@bB@ygpn activated ras pathway, however, it would be able to
infect and replicate in cells having an activated ras patbh&gsovetdod 15
The present invention provides a nethod of detecting adventitious agents in
a conposition conprising mcroorgani sns. An enbodi nent of the nethod is
demonstrated in Exanple 1. Thus, to determine if an adventitious agent is
present i nThke tafgBtQ¢idere MELHAN £odes a ribozyne,

Rz- 553 ( Shabhi egt adll 20039), fléftsékglgglﬁ?t{?hgtae %HL% 5™ hammer head"

ri bozynme c@ASIPYRIhRptefcoat REatelsy prcteinsegi |tmelzaan‘i¢mk<ﬂdnéay o’rrmmns

ei ght - nucl [t hybridize to th egnent of the
r eovi rus g@ﬁ’gﬁegﬁfog%g%g&g%ﬁ? J;!]%{’Fie pfeg?p[?rrPr%me vwewfiﬂ&c?‘ijsir?rrf@§5‘f”6'1¥§ﬂe r eovi rus

recept or o¥wguenprespeific nbfmmasfam”\eell aloeavage agf F& éxaﬁl}l& U@@%xef&ﬁ educed
asm d encodi ng

|nfect|V|t Al so constructed is a p
a mut ant %/ 5%2“?@%“?& S\L/\{h‘?ﬁ %ﬁ%ﬁl%@PEO%ﬂﬁ&n@@m hge p gentrmbcaselyad peipe region s
mut at ed ( Glankeddy.twd hebigizaaih récﬁod@n@wn hfbridGiedo HY R E‘%‘éz@#x&i JtaQa[Ct | ve. The

pl asmi ds are introduced into -1 cells, and the ‘trans ed cells are
exposed t CEHTSH PHUSH thS#‘y]?IFfBZQ*@BWQi%s the eatedytictreginn e g ste@atad.

Mock- i nf eGhBghre elat facf ect S expressing

the nutant ri boz;lm::C aﬁeseégfag% %\%%&]%E&&%&%v%eﬂ“e‘%& r@ﬂ%&% L‘é?‘i‘“ﬁ%} Rz- 553

al so show daesdersathezame inmwdichon iqpstroad hytmidizadordReitRGks b HiERLAhrGek! S

Therefgre, p arati ntains a pon-reovirus agent that

cause they%%éz%iﬁ%gguies : cﬁ mmﬂ?@%ﬁ%&%&%ﬁ%ﬁ‘lt@ Beset Byeitiey. fhe t ar get

RNA Sequemmrﬁﬁntwmnmm@&@ﬂi}lbﬁxﬂizaﬁdﬁ rbg%l‘l ﬂh)ff cdn®ih kﬁ%‘v&p efdht &%cg%t ion of the
WO

m croorga |s us%@%ﬁ in the present invention. 25 Algust _
03/ 072811 121 # 14 The target sequence may be for exanple, RNAs

encodi ng strucmrmtemm 8i309,04 { BAChibes AbAat oteins), proteins
of the reﬁé_{i cation _machinery, or protel nsaz%?scrrbgté)]rg m%?%f'dg{’czé’{nleﬁl ar entry,

such as t HEBedisidrculsr. baipin, Clmlaﬂbd@m,matmds}tarrpmt-inﬁg fomeqgence- specific
i bozyies hafGenlalrith 'T'ih Jm1 LS .patent [No. 5

5,254, 678 descri bes t ot mer - ggrﬂes hgg%mcr rgéd SP/\‘)W ErchEiean didsental

catal yti ch-&gqobwqmrement and may also be used in the present invention. Other examples

include the hairpin ribozymes as described i m, for example, U.S. Patent Nos. 5,631 339
and 5,631,115.

All these ribozymes contain at least one hybridization region and a catalytic
20 region. The hybridization region is designed according to the target sequence. The
catalytic region can be derived from, for example, a2 hammerhead ribozyme (U.S. Pat.
No. 5,254,678), a hairpin ribozyme (European Application No. 89 117 424), a hepatitis
delta ribozyme (WO 91/04319 and WO 91/04324), an RNase P nibozyme (U.S. Pat. No.
5,168,053), a group I intron (U.S. Pat. No. 4,987,071}, or a group I intron (Pyle, 1993).
25 It is also contemplated that more than one ribozyme can be combined in the
present invention. For example, multiple tibozymes recognizing different regions of the
same RNA can be combined. Altematively and preferably, ribozymes specific for
different RNAs of the same microorganism can be used together to Increase the
efficiency of inactivation of the microorganism. When multiple ribozymes are used,
30 they can be encoded in the same expression vector or separately encoded.
The present invention may be used to detect the presence of adventitious agents
in any microbial preparation. It should be noted that while ribozymes cleave RNA only,

the application of the present invention is not limited to microorganisms with an RNA



fl anked by two hybridi zation regions. Upon hybridizing to the pre-selected
target = sequence through the hybridization regions, the c | yti g, region
forms a secondary structure that facilitates cl eavage, a%%ﬂ'?lggﬁt&é@gt he

t ar get se&#e@?“eh lAIthough this patent describes ribozymes in which at

| east one Ny V&t at i on region has a m ni mum of nine to hyBE€TMiAns/mgo+

nucl eotides, such mininmal length is not_required in the present invention.
In the present invention, each hybri dizati on region may contain six,
seven, eight or nore hybridizing nucleotides. U S. Patent No. 6,307,041
describes defdpyatNitasrohisHRNME. okh DOz - incl uding the circular,
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one hybridi,zation region and a catalytic 0 region. The hybridization

region 1 s HRYPERBIARTHIGINY s PRaierabigeRNAcuaempseemmie. catal ytic region
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can be derived fHEOficrdRlanS¥ATRShretn1HIRE
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ri bozyme (4 : . perd JEOUD. LI ntron . S. Pat. No.
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that nore inhiade,dmeare nbioayire (¢ amdifedodaiivies ndlitdieIS VI B&RAG V-0¥eat i on. For
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noted that whi |AdenptineyHB¥, wlaee eirRandpdryhox virtcorapipls aeatit@es Whick he present

august “oode Bt B bR Ra BigS o Bs it mratR A bes o g s with a
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small RNA, VA1 RNA. VA1 RNA has extensive secondary structures and binds to PKR
in competition with the double stranded RNA (dsRNA) which normally activates PKR.
20 Since it requires a minimum length of dsRNA to activate PKR, VA1 RNA does not
- activate PKR. Instead, it sequesters PKR by virtue of its large amount. Consequently,
protein synthesis is not blocked and adenovirus can replicate in the cell. It should be
noted, however, that although the protein synthesis machinery is not blocked, host cell
protein synthesis is inhibited by the virus to facilitate viral protein synthesis.
25 Vaccinia virus encodes t}vo gene products, K3L and E3L, which down-regulate
PKR with different mechanisms. The K3L gene product has limited homology with the
N-terminal region of elF-2q, the natural substrate of PKR, and may act as a
pseudosubstrate for PKR. The E3L gene product is a dsRINA-binding protein and
apparently functions by sequestering activator dsRNAs.
30 Simi]arly, herpes simplex virus (HSV) gene ,;34.5 encodes the gene product
infected-cell protein 34.5 (ICP34.5) that can prevent the antiviral effects exerted by
PKR. The parapoxvirus orf virus encodes the gene OV20.0L that is involved in blocking
PKR activity. Thus, these viruses can successfully infect cells without being inhibited



i nfection process. Even prions need an RNA transcript to replicate and

infect.” Therefore, replication and infection of any m crqor ani 1 can be
inhibited by a 5 ribozynme that specifically cleaves the rnaglAg‘ﬁl" %

transcri Q{,ég SHRE: The m croorgani smof the present invention is preferably
a virus and nore preferably an oncolytic virus. An oncol FETE AR can
selectively infect and kill neoplastig¢ cells, thus is useful in virus

therapy. In addition to reovirus, these viruses include, but are not .
limted to, nodified adenovirus, nodified HSV, nodified vaccinia { 10
virus, nodifpier. parapoxvirus orf virus, nodified influenza virus,

p53- expressing viruses t he ONYX-015 virus, the Delta24 virus, vesicular
stomatitis virdath etqi%dlﬁ@r%ﬁé%o‘%ﬁﬂm@xﬁﬁdﬂﬁ‘ﬁsmbdlﬁm’@n@memh of sodigkéct i ve in

hr R3, Newcas ayofvlms Bus VihE Yidal aﬁ@?ﬁﬁhﬁé&h{n} Sm Yih{ ¥2n nglﬁagéqﬂggénggtgfrx'sws

hepatitis ‘vi uenza virus, varicella Vi rus,
Adenovi r uspadd8ited.vElerefnieathesermisdifiaindrusarasmoot chabie oIréplihtingSn Ad:ehaVi r uses

which 15 h ve d el oped hani s 0 overcone t he doubl e stranded RNA
3 i AL opma alBRA, SR %ﬁ?&‘?"@@ neaplpsticsRis, Pev e Bizared and

ki nase (P

bl ocks pr GuBjes tsyfmdiﬁes)mﬂaesxaﬁtmlblmﬂawm%eﬁﬁﬁe fh@tmalz:ﬁﬂités%l@ msé bigs cel .
However, adenovirus makes | arge anmount _of a small RNA, VAL RNA VAI RNA

has ext ensai“?/@e@gﬁ%ﬁﬂéwb]sett? indectipe by ﬁﬁc&“@ﬁf‘dsﬁd?@"mquﬂﬁedd‘lﬁ}ét ition with
t he doubl %ﬁﬁ@r@@gnﬁmﬁug %§MR{%&&}‘Q%%b S',a;ctl vates PKR 20 Since it

requires a mnimum | ength of to activate PKR, VAl RNA does not
activate PKR [Theviesgs Cﬁntbes@fqh@@t@mmtmcwrdmgnoﬂmlmbwnrsﬁucln&f-ge amount .

Cons ety AR YAV i il DpSFE L ARt e o

replicate in the ce shoul
protein syegzdsrasﬁEﬂ praeiu crfehieyvanama@iru&)infb@d{:@dmt}hﬂ’féba&@k;l-terrﬁxhéltr@héh synthesis is

i nhibited by t to facilitate vj protein syntheS|s 25 Vaccini a
Vi rus encga%‘g %X&Héetb%@&“ém“]@@ @QE?a‘WFYﬁﬂtSd@WB%@WtWe PKR with

di f f erent (ORehanilsns92, Thes, K845, GBAL ePAQUOUE RARNS LidiL fébsfel qeth the
N-term nal region of el F- 2a the natural sSubstrate o %‘ay act as a

pseudosub&f YasFia iR pravdesphel, Eppeugesvbstmtoef FIER | Shere HorivA- d:ﬁfmmnmy prot ein
and QE’pahﬁl&tnloM wflﬂ!nHPMP Q%e?%%@ég@'bg% g}ggvg‘h%{utg%n%%%?ﬂ&é' mlarly,

herpes sinplex virus (HSV) gene yl ene” pr
i nf ect ed- taninappastien of K. profeinChGaol6yous icatesidaes mte\semm elFiie abolishwikRal ef fects

exerted b}ﬁhtﬁﬁ ‘Eﬂg@p@%ﬁﬁ Mf—ﬂ;%ayashfeltﬁl] ﬂ@? encodes the gene OV20.CL that is
c 'S [

involved In Ctivi hese viruses can successful ly
infect cells wWitdwedifibEHEY md’mlfﬂebbﬂt afk 1#DhiteBLIgUIS1618 0Rhh c QM7 2851
PCT/ CAO3I gc%% %ave been deleted), R4009 (two stop codons have been inserted in the y134.5 gene),
20 and G207 (mutated in the ribonucleotide reductase and the ,134.5 gene) (Andreansky et
al., 1996). These modified viruses have been used 1 brain tumor therapy, and it has
been recently shown that R3616 preferentially infects ras-activated cells (Farassati et al.,
2001). |
Similarly, the deINS1 virus (Bergmanm et al., 2001) is a genetically engineered
25 influenza A virus that can selectively replicate in ras-activated neoplastic cells. The NS
protein of influenza virus is a virulence factor that overcomes the PKR-mediated
antiviral response by the host. NS is knocked out in the deINS1 virus, which fails to
infect normal cells, presumably due to PKR-mediated inhibition, but replicates
successfully in ras-activated neoplastic cells. Therefore, 2 modified influenza virus in
30 which NSI is modified or mutated, such as the deINS] virus, is also useful in the present
mvention.

Other oncolytic viruses include the viruses which selectively kill neoplastic cells

by carrying a tumor suppressor gene. For example, p53 is a cellular tumor suppressor



16 by PKR hi the nodified adenovirus, nodified HSV, nodified vaccinia
virus, or nodified parapoxvirus orf virus, the viral anti-PKR ngﬁ&gnisn1
has been nutated or otherw se inactivated. Therefore, t hé23 &V d
viruses ayg IRtssppabl e of replicating in normal 5 cells which have norma
PKR function. Ras-activated neoplastic cells, however, arePnbfAt&WBiect to
protein synthesis inhibition by PKR, bﬁcause ras inactivates PKR These
cells are therefore susceptible to infection by the nodified adenovirus,
nodi fied HSV, nodified vaccinia virus, or nodified parapoxvirus orf virus.
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Wi t hi n t heexgrest mbmahngd3 (Bligbildshnott 434ogw) ot ei n, honol ogous to residues 79 to

83 in elF-2a abol.ish PKR {!nhi bi to_rx{.a(_:t_i vity (Kawagi shi - Kobayashi et al.,
1997). The nodi‘f TEHFRRPToaGR Pyalyes Bl inkybitors ofitiaer suppreReB1 §of omplecopi es of

the 7134. RertgigRgendnites, 8880 168EhaL 11563 i e been
inserted i r? the .1.34.5 %gralle), 2 aglnd qurgrgg %ﬁgkg%llﬁﬁgﬁﬁ%‘:?%eonucl eoti de

reduct ase RAdheRRY allowingithgseen repliseioadNeiynaits 1199). Bo@GinoviFhesmtpedi f i ed
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al .,  2001this 5Skdptogeih ys defetel, aeihNiE ONYXEOLS vifRe (BIBEHIF 21, 2096, HARPA) s a

P F s actl AR RRES A a0sEr i S Snibilesioro 1onr areaens AF ARFSUbAMANY] TS 15
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cells. A person of ordinary skill in the art can also mutate and disrupt the p53 inhibitor '
gené in adenovirus 5 or other viruses according to established techniques.

20 Another example is the Delta24 virus which is a mutant adenovirus carrying a 24
base pair deletion in the E1A region (Fueyo et al., 2000). This region is responsible for
binding to the cellular tumor suppressor Rb and inhibiting Rb function, thereby allowing
the cellular proliferative machinery, and hence ‘;rirus replication, to proceed in an
uncontrolled fashion. Delta24 has a deletion in the Rb binding region and does not bind

25 toRb. Therefore, replication of the mutant virus is inhibited by Rb in a normal cell.
However, if Rb is inactivated and the cell becomes neoplastic, Delta24 is no longer
inhibited. Instead, the mutant virus replicates efficiently and lyses the Rb-deficient cell.

Yet other oncolytic viruses include the interferon sensitive viruses. Vesicular
stomatitts virus (VSV) selectively kills neoplastic cells in the presence of interferon.
30 Interferons are circulating factors which bind to cell surface receptors which ultimately
lead to both an antiviral response and an induction of growth inhibitory and/or apoptotic
signals in the target cells. Although interferons can theoretically be used to inhibit

proliferation of tumor cells, this attempt has not been very successful because of tumor-



25 August 2006 WD 03/072811 [[~ PCT/ CA1131111204 17 which inhibits
uncontrolled proliferation of normal cells. However, apprg i mat e %I f of

all tunmors have a functionally inpaired p53 and proI ifera ygugh 7006
uncontr ol ygd;me4per- Therefore, a virus which expresses the w | d ty p53
gene can sel act i veI y kill the neoplastic cells which becdifehabpt'astic due
to inactivation of the p53 gene producis 5 Such a virus has been constructed
and shown to induce apoptosis in cancer cells that t j express nutant p53
(Bl agoskl onny et al., 1996). A simlar approach involves viral inhibitors
of tunor sypRIfRSEGESons bOMeAKEEDS Be intefibBpdivagenovi rus, SV40 and hunman

papi |l oma virus | ncl ude proteins that inactivate _p53, thereby allow ng
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Aot ner exishiPhe Yl B8, BECAC LR RS AP h BRI SEUMLANET 271 yi ng
a 24 basecpaira oftebeilicells, bcmt:iclnﬂg ot Aulhag mdth ﬂﬁeﬁaﬂymf eterast in, th2 BfRYnce dhi s
region is responsible for to the cellular tunor pl.essor Rb and
i nhi biting® ‘ﬁ?%g ﬁ?l’bcf?tf)aﬁ'onst?‘fé?tgﬁ ﬁf%dﬁtﬁm‘f“ﬁe RERFGase ?ﬁ%ﬂ?‘ﬁéﬁ’%ti ve

nmachi nery, afeind pbROTCE! iMdubhtton! @pdfbrablly] 1es thin2004 AGRRMcelLN isafledtnd @€ ol | ed
fashion. Delta24 has a deletion in the Rb binding region and does not bind
25 to Rb. HREFDDeIeEs thap AP dskilieth of the nutant virus is inhibited by Rb in
~a normgd cell. 1 lIQN@vREsibIE ’fo R dd%aﬂtE%Qf&Hﬁﬁﬁ%a@E@né% ﬁﬁ(ké ceﬁ?g\

neopl astic, Delta24 i's no | onger bited. 1nstead e nmutant virus
replicat eshigh fevels ehart Wﬂn@aﬂ%@amchévm‘dmh isideprnderd oh thlsfetzymt:h‘éor oncol ytic
viruses in lar- _stomatitis
Virus. (v LB, Hpukieb e RS B apldat ik 3Rt S a3

i nt er f er onliver. Therefore, a herpes simplex virus 1 (HSV-1) mutant which is defective in

ribonucleotide reductase expression, hrtR3, was shown to replicate in colon carcinoma

20  cells but not normal liver cells (Yoon et al., 2000).

In addition to the viruses discussed above, a variety of other viruses have been
associated with tumor killing, although the underlying mechanism is not always clear.
Newcastle disease virus (NDV) replicates preferentially in malignant cells, and the most
commonly used strain is 73-T (Reichard et al., 1992; Zom et al, 1994; Bar-Eli et al,

25 1996). Clinical antitumor activities wherein NDV reduced tumor burden afier intratumor
inoculation were also observed in a variety of tumors, including cervical, colorectal,
pancreas, gastric, melanoma and renal cancer (WO 94/25627; Nemunaitis, 1999).

Moreover, encephalitis virus was shown to have an oncolytic effect in a mouse
sarcoma tumor, but attenuation may be required to reduce its infectivity in normal cells.

30  Tumor regression have been described in tumor patients infected with herpes zoster,
hepatitis virus, influenza, varicella, or measles virus (for a review, see Nemunaitis,
1999). These viruses ére thus also candidate oncolytic viruses.

1t is contemplated that for the modified oncolytic viruses, in which a nucleic acid



30 Interferon are circulating factors which bind to cell surface receptors
which ultimately lead to both an antiviral response and an induction of
growt h inhibitory and/or apoptotic signals in the target 23 dyugust 2809 hough

i nterferdO083n28Heoretically be used to inhibit proliferaidanggf,,iyunor
cells, this attenpt has not been very successful because of tunor 25 August
2006 WD 03/072811 PCT/ CA03' 002al isl&pecific nmutations of nenbers of the
i nterferon pathway. However, by disrupting the interferon pathway to avoid
growt h i nhi bi éifog exerlt.ed b%/.i nterferon, tupor cells may simnultaneously
conpr oni sé° PRAEd fgpesulimreplicationdp qumpor celis, fieathoryme GrRde Fedeped Rosleehat VIV,
an envel ORREIRNAOHAChHEPSRRTS RN VIR IRRR! Yrie rbeRkGa, 8didfagnd killed a
variety of human tunor cell lines in the presence of interferon, [ while
nor mal huratie thir suaeepipble 8imor gelis ta peepargdhecindopar @tit.| §inpr the eboathebyeaiat er f er on.

A LT UL B BAECLAOR O USR5, Reduced Lyt Bur den, of pude i ce

bearing su aneous man anoma xeno
Q her isnt eviflecan uskessthére wean\advansiasus( A0 D187 prepfaival Y Vi ruses which do
not io replicate in a normal cell in the presence of interferons, can be

identified by growng a culture of normal cells, contacting the culture
W th the ghdidstoptell Nterest in the presence of varying concentrations of
interferons, then determ ning the percentage of cell killing after a
period of incublt wéw.atop?f‘élfséfmgébyprepwéfrpwmeﬂ@lw korsreptidetd ifacgorkid | ed and

nmore pre LesSe bhan; 0l S ht 1s also .possible to take
advant agefﬂg%rﬁ{et]dgr%aact ?hgt@ﬂ lsd(%%g ﬁ?gg%@éf%é"%g% l.hg aggsélﬁ %%%ng?ﬁ}gﬁ ‘fRvel s of an
enzyne0 ande ovrduged aito thevsitsogptibdhiatlbyi apy defed daoyn tinthé hit SuenzysaRiunFor :

exanpl e, rjibonucleotide reductase.is.abundant in |iver metastases but
scarce i nPAGY %’f preflﬂ}ace{’ro.n’ T&P8Y %‘Plé’,n’ l?foﬁeé:flﬁesetleff"ﬂ&ﬂr%tif’“v?qdd%mh‘ 8 1) nut ant
whi ch i s def ecBbMaransient bhdbable introtiddion bEhy CoRGBCONRNNRISEANn thy R3, was shown
to replicate in colon _carcingma 20 cel LSS but not normal_liver cells (Yoon
et al., 2B VARG HoOMENer Ge indieatnr cellsduclgrably ssrres thpaesyms ivari ety of

ot her Vi r yasfnday@nheeo ﬂﬁ§§rﬁcﬁlﬁé}$‘i’esl¥%ﬁ be&&@éodﬂ%r}]& Hgozgfﬁ')e 4gh the
e

under |l yi ng mechanismis not always clear. Newcastle di sease"Virus ( NDV)

repl i dat edtggrasdiniothe ggnogpeiofithegel ghiatiedused fsan eprsdmehescion §uch gommonl y used
strain is =T i I . : )l . 1994 Bar-Fli et al, 25
1996). C P%‘?réeaqagjgﬁ)h% ?@?rgy&goé VP %%gz’%hv&é‘?’g'ﬁsﬁgwgi?‘%féa%@aaPﬂﬁfg?blf‘bur den after
i nt r at unomarkenoelis hatticong the eepraisim ebweraveskidcred asivia theatcable g S,

i ncl udi ng_cervical ., col orect al % ngcreas astric, nelanoma and renal
cancer ( i 71§t§%1§d]l’mc%é§ﬁlﬁﬁ: OF-i Ig{eth g@%’j F:onsfnscgmg such vectors, transfection and
selection are well known in the art (see, for example, Sambrook, 2001).
20 The following examples are offered to illustrate this invention and are not to be

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

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

25 Abbreviations not defined have their generally accepted meanings.

°C = degree Celsius
hr = hour
min . = minute
uM = micromolar
30 mM = millimolar
M = molar
ml = milliliter

pl = microliter



Mor eover, encephalitis virus was shown to have an oncolytic effect in a
nouse ‘sarcona tunor, but attenuation may be required to reduce its
infectivity in normal cells. 30 Tunor regression have beédAd&&Z0Bed in
tunor paty b3k ected with herpes zoster, hepatitis virus, influenza,

-~ varicell a‘,‘@c}w’r%ﬂisl es virus (for a review, see Nenunaitis, Pél@@@i’t’"l%ese
viruses are thus al so candidate oncolytjc viruses. It is contenplated that
for the nodified oncolytic viruses, in which a nucleic acid 25 August 2006
WO 113/1172811 PCl; C. AO3 00-244 19 is nodified to result in replication in
tunor cells, thmgribozyme= can niiflige®si gned to cleave the RNA that
corresponds to the nodified nucleic acid. The ribozynme can be introduced
into the suscept¥ble tundr cePPFEEMprepare the indicator cells. Since the
ribozynte cl eavess the nmudifi ¢d,Ryome Whingh is responsible for infectivity
in the tunor cells, no infection. 5 w occur unless there is an
adventitious agBB¥ in the vir pbosphaphufitrddaatine | ndi cat or cell The indicator
cell shpuld be red from |l . that i.s suscepitible to infection of
the m cr900r ganilgm 0 be vali d?iug%fm H&Og’ﬁféﬁdit?gtéséiﬁ dPng the appropriate

ri bozyme can t ox-BEMNnNt r osucedainiddifiddBackyseanin bl e cell by any met hod known
inthe art, sug{]g@s cal cium phosphate precipitation, |iposone fusion,

|i pof ectino', el&Ctroporati on? "HRFPICIaROl nfection. Both transient and
stabl e introducyopn of thke copsltipucty sm¥elRpuseful in the present
invention. However, the indicator cells preferably express the ribozynme in
a pernmanent ndAter. To This Blague fgmniagpnitsssi on vector encodi ng t he

ri bozy may bewglb i ntegrateg bt 0 f. the cell or introduced as
an epi gagrral veg%% (such as a&%dg\i% %gh%gﬁ‘{l%%ﬁmveflrpﬁgw P8t ). Typically,

t he expressi on Bdct or coft ai nepidermel growtalfdceor mar ker, cel l's harboring the

expr essi on vect are sel ected LN he sel ectable marker and nai ntai ned
under sel ecti orﬁﬂc%bt hods for @8%%??%@?‘%%@ ff%ectors, transfection-and

sel ection are WHHE known=i n tdheopathic {feee, for exanpl e, Sanbrook, 2001). 20
The follow ng exanples are offered toillustrate this invention and are not
to be construed in any way as limting the scope of the present invention.

EXAMPLES EMmamtﬁﬁbmbg%s ﬁﬂzgaia%,l. owi ng abbrevi ati ons have the

foll owi ng neanings. 25 brevi atl ohs not defined have their generally
accept ed neani #@@‘.’m’@I&PTGE@P@@d@IDﬁE®$00ﬂdmgio oS rPatent Application Serial

Number 09/920,012. Briefly, human embryonic kidney 293 SF (293/SF) cells are
cultured in 15 L spinner flasks and infected with reovirus at a multplicity of infection of
0.5 when cell density reach 10%ml. The culture is incﬁbatéd unti cell lysis begins, as
20 evidenced by the culture media color change from red to orange due to the presence of
phenol red m the media, or by a viable cell count under the microscope. At this point,
the cells are harvested by centrifugation, resuspended and disrupted by freeze/thaw. The
virus is then purified by a cesium chloride gradient. |
COS-1 cells are used as an indicator cell line. Thus, COS-1 cells are grown to
25 60% confluency in 6-well plates and transfected with Rz-553 encoding DNA or control
DNA (mutant S1-Rz-553) by using Lipofectin (GIBCO/BRL) as described in Shahi et al.
(2001). pSVLacZ (Promega) is co-transfected in all the experiments to ensure uniform
transfection efficiency. 12 hours later, the cells are washed once with fresh medium and
infected with an aliquot of the reovirus preparation described above at an m.o.i. of 1
30 PFUjcell. Mock-infected cells are treated in the same manner without the reovirus
preparation. 8 hours after infection, the cells are observed for cytopathic effects (CPE).
The mutant S1-Rz-553 transfected celis show extensive CPE as expected, since

the mutant ribozyme does not inactivate reovirus and reovirus infection canses CPE on



mn = mnute AM— mcronmolar 30 MM = mllinolar M= nolar

mlliliter | = mcroliter 25 August 2006 WD 113/1172811 1264
20 4 ng mlligram g = microgram FBS = fetal bovine Se?%u%ﬁggg%
phosphate buffered saline 5 DVEM = Dul becco's nodified Eagle' s nmedi um

a- VEM =* aMb/ Y84 Eagl e’ s nedi um p- VE _ (i - mer capt oet hanoPCTifs w0264
multiplicity of infection PFU = pl aque forming units 10 PKR = :
doubl e-stranded RNA activated protein ki nase EGF = epi dermal growth factor
PDGF = platelet derived growth factor CPE = cytopathic effect 15 EXAMPLE 1

- Testing P [

accor dj ng '?h y @F%feﬁgé’lls %p(l%% Plgg{tz :%gg\ﬁ' %érf?cé dsceﬁlg ﬁlbédgglg?gg%&%&&&l efly,
human enbr yompnecktainex;k-zﬁ&ste&;EeI(SZSSﬁicSIR)z-So'éIld Inoameo maaht’m edving, théseL spi nner
fl asks and |néected \é\&?},q reovirus at .a rrultlslpllmté infection of 0.5
when cel | T PYICRE ey, ISPV PRPATERR PORAnY SNTHERNTISAGC AR FAUSRY | 1 ysi s
begi ns, (as¢ ﬁﬁ@g&ﬁ@gﬁ@@sm&ugul ture media color change fromred to
orange due to the presence of phenol red in the nedia, or by a viable cell
count under the nmicroscope. At this point, the cells are harvested by
centrifugation, resuspended and di srupted by freeze/thaw. The. virus is
then purified by a cesiumchloride gradient. COS-1 cells are used as an
irndi cator cell line. Thus, COS-1 cells are grown to 25 60% confluency in
6-wel |l plates and transfected with Rz-553 encodi ng DNA or control



DNA (nmutant SI-Rz-553) by using Lipofectin (G BCO'BRL) as .described in
Shahi - et al. (2001). pSVLacZ (Pronega) is co-transfected in all the
experinments to ensure uniform transfection efficiency. 22Auwgust20Dater, the
cells are washed once with fresh migl umand infected with an aliquot of
the reovirus preparation described“above at an mo.i. of 1 30 PFU cell.
Mock-infected cells are treated in the same manner without the reovirus
. prepar-_aft‘li'é_aw.SS hours after infection, the cells are observed for cytopathic
effects (CPI?. The %t ant Sl-Rz-553 transfected cells show extensive CPE
as expdct ed A Sicthod afiflstesting e Rpsacey ploany sECnitRUS | AgEt iR \AatBIROSHN r us and
reovirus i nfegmbligi: £RVGAR CRBrigg:2> August 2006 WO 03/072811
PCT/ CA03110264 21 the infected cells. However, the Rz-553 transfected
cell's al so d¥spl apvisingapopglaionrpipndicatorcsishptegpressenpiRezyme e cel | s.
Since Rz-553 is RQWaz e i Bafable\(REfRciRAK dBavideieSRnohEthe feoliRgl cat e that

this reovirus preparation contains a non-reovirus agent that causes r
cyt opat hi ¢ &b¥ ectentetingdiss indisatpr gellswitinthg comppgitien wpder conditigns that A net hod

of detecting the 5eaRRfetvRl offle BEhORILI HeFES RO 6 the iBoAnfOAROSI Lion
conprising a reovirus, conprisin (a) providing a population of indicator

cell's that é@preémngi%i@%?fg%@oémﬁsiﬁ‘tm@l tiebpdigater qells,celpadine of
specifically clegy, %@5 OREQ MRiiAfes RS rERRY JrYR advehlous B9 the

i ndicator cells V\n){ﬁ&tl elgorrppsi t{I on u%é'er.,_;.g; C;ongfﬁta?‘gn@()tuﬁa%&gﬁ ow for

cl eavage of the gemprsgiopfin adddiongetherenyirthyy 't he ri bozyme; and (c) determi ning
the effect of the conposition on the indicator cells, wherein any

pat hogeni c effect indicates the presence of an adventitious agent in the !
conposi?t i on The nzetdidt dfaeimol whereinetbe iindistor ZellsTemprese theadhoafme Ifmina 1 wher ei n

t.he indi cat l. s. I ffoma gene that is integrated
into the ge%%nﬁgﬁ%fl?]flﬁé&gegﬁ%gm%eﬁ&fﬁé;gyntg%%%i& of claim1l1l or 2 wherein the

ri bozyme i s capable of specifically cleaving the s 1 RNA of the reovirus.
4. The,nmeth of .claim.l. any ope of .cl.ai 1-3 wherein the ribozyme is
Rz- 553 3'or 9%%‘?0%9@ & ge?rhgdﬂ 1(1) en&ltgel %%izy%ylso%ggbé? oglsﬁ?c Ca@¥4 wherein
t he reovi r uslen@ngthea RN afithe reovirus. _

4, The method of claim 1 any one of claims 1-3 wherein the ribozyme is Rz-553 or
Rz-984. L

5. The method of claim 1 any one of claims 1-4 wherein the reovirus is a mammalian
reovirus.

6. The method of claim 1 any one of claims 1-4 wherein the reovirus is a2 human
reovirus, '

7. The method of claim'1 any one of claims 1-4 wherein the reovirus is a Dearing

strain reovirus.

8. '_ . The method of claim 1 any one of claims 1-6 wherein the reovirus is a recombinant
Teovirus. - -
9. The method of claim 8 whercin the recombinant reovirus is generated by co-

infection of mammalian cells with different subtypes of reovirus.

10.  The method of claim 8 wherein the recombinant reovirus is nziturally—occurring.



reovirus. 6. The nmethod of claim 1 any one of clains 1-4 wherein the
reovirus is - a human reovirus. 7. The nethod of claim1 any one of clains
1-4 wherein the reovirus is a Dearing strain reovirus. 85 Apgest@@0hod of
claiml any one of clains 1-6 wherein the reovirus is a reconbi nant

reovirus. 9. The nethod of claim8 wherein the reconbi nant reovirus is

generated by co- infection of manmalian cells with different subtypes of
reovirus. 10.. The nethod of claim8 erein the reconbinant reovirus is
natural | y-occurring. 25 August 2006 3 11. The nethod of claim8 wherein
the reconbinant reovirus is non-naturally- occurring. 12. The met hod -of
claim8 erei) the rec . napt reaqvi is fromtwo.or .nore strains of
Feou tus. 115 i 80 iR or s O abBrirBie o0 ApbaeBiE ne of
reovirus are seduadiged fromthe group consisting of strain Dearing, strain
Abney, strain Jones, and strain Lang 14. The nethod of claim8, wherein
t he reconbinant reovirus results fromreassortnent of reoviruses sel ected
from t he 19r ouThe ergtiodtdfngpiaf s sdeeinye rdcondaht KEvinBaE G ey or iRAYI rus and
serotype 3 reoeru%. 15. The method of claim8 wherein the reconbi nant
reovirus conpfraBCIRMVE 1y occurring variant coat protein coding
sequences. 16. The nethod of claim8 wherein the reconbi nant reovirus
sequences, . A nethod of detecting

conprises_nutated coat . protein codin 1
t he presiﬁce ﬁ‘e&}‘?&‘ﬁa%ﬁlﬂlﬁ 1o ydiereyethe ﬁoamem@ﬁtozmwmﬁ? &%y a virus

“wherein the Vifossthe oRbRcamisty BNA8EDOIR e Oliralst Abric? fra@ ToRN¥Aand §@BSCI i pt to

replicate, conprising: (a) providing a population of indicator cells that
expresses a ri ynme, wherein the ribozyme is capable of specifically

cl eaving the RNA genone or RNA transcript of the virus to inhibit
replication or_ infection of the virus; (b) contacttggsthe i ndi cator cells

wi t h t he l¢onpd8s mpdad of fidw S whereiniteniscqmphipant eepyipiwresslts Bpma aeAspanmsnt t he RNA
genonme or RNAGE f.aakEd RiccRl ﬁTOHIQ;h(\! Lfodp cpﬁéisting of serotype 1 reovirus, serotype 2

reovirus and serotype 3 reovirus.

15.  The method of claim 8 wherein the recombinant reovirus comprises naturally-

occurring variant coat protein coding sequences.

16.  The method of claim 8 wherein the recombinant reovirus comprises mutated coat

protein coding sequences.

17. - A method of detecting the presence of an adventitious agent in a composition
domplising a virus wherein the virus contains an RNA genome or utilizes an RNA
transcript to replicate, comprising: '

(a)  providing a population of indicator cells that expresses a ribozyme, wherein
.the ribozyme is éapable of specifically cleaving the RNA genome or RNA
transcript of the virus to inhibit replication or infection of the virus;

(b) :contacting the indicafor cells with the composition under conditions that
“allow for cleavage of the RNA genome or RNA transcript of the virus by
the ribozyme; and -

{c)  determining the effect of the composition on the indicator cells, wherein.

| any pathogenic effect indicates the presence of an adventitious agent in the - '

composition in addition to the virus.



the ribozynme; and (c) determning the effect of the conposition on the

i ndi cator cells, wherein any pathogenic effect indicates the presence of
an adventitious agent in the conposition in addition to2fHewystZgee 25
August 2006 24 18. The nethod of claim 17 wherein the indicator cells
express the ribozynme froma gene that is integrated into the genone of the
cells. 19. The nethod of claim 17 or 18 wherein the virus is a DNA virus.
20. The nethod of any one of clains 12419 wherein the virus is capable of
selectively infecting neoplastic cells. 21. The nethod of any one of
clainms 17-20 wherein the virus is selected fromthe group consisting of
nmodi fi ed 18dendb¢ mictiod pbdlaim 4@ wiergin o dididatent collceiprisatheirfbogyme froiaf i ed

par apoxvi r us ji B i £ i i rus, pb53-expressing viruses,

t he ONYX- 015 g%%ﬁ%#%ﬁﬁgg%%ﬁF&éggﬁhgﬁggﬁgﬁﬁmyésicular stomatitis virus. 22.
A nmethod of validating a conposition conprising a m croorgani sm

conprising. ( LV O j of. i ndj qQr_cells that expresses a
ribozyne?the?%?ﬁ@$¥%gh$¥%§g3ﬁgg%ﬁ&%ﬁg%%%%mé a@%%ﬂ???bally cl eaving the RNA
genonme or RNA transcript of the mcroorganismto inhibit replication or

i nf ecti on,of 1er ani . ont acti.ng.the indicator cells with

t he corrp%gi ti tgﬁgﬁlﬁ%lgg Ogé)ﬂH'g?ﬂte iogﬁwsmésﬁgf fd vgli‘ef%gv&*eg?mﬁ fsecgeq’éee&gsf f’eftf‘nvgiyRNA genone
or RNA t r anscmifgtingfedphastic aeller oor gani sm by the ri bozyne; and (c) :
determ ning the effect of the conposition on the indicator cells, wherein-
t he absence of any pathogenic effect validates the conposition as having no
det ect ablé. adTheiethod s aag@né of 2RimsThB20ehbeth BE vilaimeeeduneitle t he
mcroorganismis a Virus

_ .24, tge nmet.hod q% %t Lm 22 %@frein.the
i Cr dor gani SmERE? SoRHE oL Batifrd adspovies oLy PUBRY e iR s i o
cells. 25. Thmodifieh patapdxvihoorividd, woeified kb Virs, QO3-S iviruss, €0Vi I us.
25 August 20(r37$n[e g. The ﬁEEgﬁ%ﬁpt claim 22 wherein the mcroorganismis
selected fro Blp VIrgsp IRE; JigE: apd rstuia SBRENIMSs, nodified HSV,
.nodi fied vaccinia virus,
22. A method of validating a composition comprising a microorganism, comprising:
(a) providing a population of indicator cells that expresses a ribozyme, wherein
the ribozyme is capable of specifically cleaving the RNA genome or RNA
transcript of the microorganism to inhibit replication or infection of the
microorganism;
(b) contacting the indicator cells with the composition under conditions that
allow for cleavage of the RNA genome or RNA transcript of the
microorganism by the ribozyme; and
- (c) determining the effect of the composition on the indicator cells, wherein
- the absence of any patho genic effect validates the composition as having no

detectable adventitious agent.
23. . The method of claim 22 wherein the microorganism is a virus.

24 The method of claim 22 wherein -the microorganism is a virus capable of

selectively infecting neoplastic cells.

.- 25 . The méthod of claim 22 wherein the microorganism is a reovirus.



nodi fi ed parapoxvirus orf virus, nodified influenza virus, p53-expressing
viruses, the ONYX-015 virus, the Delta24 virus, and vesicular stomatitis
virus. 27. An indicator cell useful for detecting an adveéhtugr#@d0égent in
a conposition of mcroorgani smwherein the indicator cell permanently
expresses a ribozyne that is capable of cleaving the genone or RNA
transcript of the mcroorganism wherein the cell is derived fromhuma
~enbryoni c kidney 293 cells. 28. The2dindicator cell of claim27 wherein a
gene coding for the ribozyne is integrated into the genone of the cell.
29. The indicator cell of claim?27 or 28 wherein the mcroorganismis a
virus. 36. THEe metliod o slairn 22| wistein |the picpqorganispgisvisleeted fromhthe rdrenpoor gani sm
I'S TeOVITUS. consisting of modified adenovirus, modified HSV, modified vaccinia virus,
modified parapoxvirus orf virus, modified influenza virus, p53-expressing viruses,

the ONYX-015 virus, the Delta24 virus, and vesicular stomatitis virus.

27. - An indicator cell useful for detecting an adventitious agent in a composition of
microorganism wherein the indicator cell permanently expresses a ribozyme that is
capable of cleaving the genome or RNA transcript of the microorganism, wherein

the cell is derived from human embryonic kidney 293 cells.

28. - The indicator cell of claim 27 wherein a gene coding for the ribozyme is integrated

into the genome of the cell.
29, The indicator cell of claim 27 or 28 wherein the microorganism is a virus.

30. - The indicator cell of claim 27 or 28 wherein the microorganism is reovirus.



