ABROGATING PROINFLAMMATORY CYTOKINE PRODUCTION
DURING ONCOLYTIC REOVIRUS THERAPY

BACKGROUND

Reovirus is 2 dsRNA virus with tropism to cancer cells having an acm ated Ras
pathway. It has been demonstrated that administration of reovirus into mmor bearing
ammals results in generation of a robust anti-viral response mediated by both the humeoral
and cellular arms of the immune system. This anti-viral response can antagonize the
oncolytic effectiveness of the therapeutic virus. As such, combinational use of immune
suppressing agents to overcome this immune antagonism of reovirus oncolysis has been
explored. It has been demonstrated that co-administration of agents that ablate the
generation of neutralizing anti-reoviras antibodies (NARA) can result in morbidity in the
test animals. The response in the test animals has been characterized by reovirus
replication outside of the target tumor tissues, suggesting that humoral immunity serves a
- protective role in preventing reovirus infection of the host (Qiac et al., Clin. Cancer Res.
14(1):259-6% (2008)).

SUMMARY

Provided herein are methods for freating a proliferative disorder in a subject
comprising administering to the subject one or more reoviruses and one o1 Tmore agents
- that modulate expression or activity of pro-inflammatory cytokines. For example, the

agents may inhibit expression or activity of pro-inflammatory cytokines. -



In one aspect, there is provided the use of one or more reoviruses and
one or more platinum compounds that inhibit expression or activity of a pro-inflammatory
cytokine but do not inhibit production of neutralizing anti-reovirus antibodies (NARA) in the manufacture

of a medicament for treating a proliferative disorder in a subject.

The details of one or more embodiments are set forth in the accompanying drawings and
description below. Other features, objects, and advantages will be apparent from the
description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A, 1B, 1C and 1D show reduced tumor growth and increased survival
following reovirus/cisplatin combination therapy. C57BI/6 (Figures 1A and 1C) and C3H
(Figures 1B and 1D) mice bearing subcutaneous B16.F10 and K1735 tumors,
respectively, were treated on days 1 and 4 with either reovirus alone via intratumoral (i.t.)
injection (squares), cisplatin alone via intraperitoneal (i.p.) administration (triangles), or
reovirus and cisplatin in combination (circles). Control treated mice (diamonds) received
PBS. Tumors were measured on the days indicated and tumor volume expressed as tumor

volume relative to volume at commencement of treatment (Figures 1A and 1B). Mice
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were euthanized when tumors exceeded 15mm in any one dimension. Survival is
expressed as Kaplan-Myer plots (Figures 1C and 1D).

' Figure 2 is a graph showing the neutralizing anti-reovirus antibody (NARA)
response after no treatment (control) or treatment with reovirus, cisplatin or the
combination of reovirus and cisplatin.

Figures 3A, 3B, 3C, 3D, 3E, 3F, and 3G are graphs showing pro-inflammatory
cytokine response is abrogated by cisplatin. The response of IL-11 (Figure 3A), IL-3
(Figure 3B), IL-6 (Figure 3C), IL-12 (Figure 3D), IL.-17 (Figure 3E), MIP-11 (Figure 3F)
and RANTES (Figure 3G) were measured after no treatment {control) or treatment with
reovirus, cisplatin or the combination of reovirus and cisplatin.

DETAILED DESCRIPTION

As described previously (see, for example, U.S. Patent Nos. 6,110,461; 6,136,307,
6,261,555; 6,344,195, 6,576,234; and 6,811,775), reoviruses use a host cell’s Ras
pathway machinery to downregulate double-stranded RNA-activated protein kinase
(PKR) and thus replication in the cell. Based upon these discoveries, methods have been
developed for using reoviruses to treat proliferative disorders. It has been demonstrated
that reovirus therapy results in release of pro-inflammatory cytokines. The pro-
inflammatory cytokines antagonize reovirus infection and reovirus spread into the tumor
tissue. The protective function of the humoral arm of the immune system in preventing
reovirus toxicity has been further suggested by the observation that while, athymic mice
manifest no morbidity to reovirus infection, SCID mice and B-cell knock-out animals
invariably die from reovirus infection.

Reovirus oncolysis can be enhanced in vifro by the use of cytotoxic agents.
Surprisingly, as described herein, the combinational use of platinum compounds does not
impact the production of NARA but has a profound effect on the production of pro-
inflammatory cytokines including: IL-1I, IL;3, [1-6, IL-12 p70, IL-17, MIP-1, and
RANTES. Inhibition of pro-inflammatory cytokines by cisplatin prevents T-cell
recognition of reovirus infected cells and allows virus replication to ensue without
cellular immunity antagonism. However, cisplatin allows production of protective
neutralizing anti-reovirus antibodies (NARA) NARA and its concomitant benefits (e.g.,
preventing reovirus toxicities in patients). The use of platinum compounds to selectively
block both innate and adaptive T-cell responses, while having no effect on B-cell activity,

has not previcusly been described.
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Provided herein is a method of treating a proliferative disorder in a subject
comprising administering a reovirus to the subject and administering to the subject an
agent that modulates pro-inflammatory cytokines. |

For example, the agent inhibits the expression or activity of the pro-inflammatory
cytokines. As used herein, the term modulate refers to a change (positive or negative} of
10, 20, 30, 40, 50, 60, 70, 80, 90 percent or greater as compared to a control level. As
used herein, control refers to a reference standard from an untreated sample or subject.
By way of example, a control level is the level of expression or activity in a control
sample in the absence of a stimulus. The control can be prior to, after recovery, or
without the stimulus.

Optionally, the cytokine modulating agent blocks T-cell responses while having
little to no effect on B-cell activity. Thus, the agent inhibits pro-inflammatory cytokines
but does not inhibit or minimally inhibits production of NARA. Optionally, the agentis a
platinum compound. Suitable platinum compounds include, but are not limited to,
cisplatin, carboplatin, metaplatin and oxaliplatin.

Other agents that inhibit pro-inflammatory cytokines include, but are not limited
to, TNF-I antibodies such as infliximab, CDP571, CDP870, and adalimumab;
recombinant, human soluble p35 TNF receptors such as onercept; soluble TNF receptor
and Fc fragment fusion proteins such as etanercept; pegylated Fab fragments of
humanized antibody to TNF such as certolizumab pegol; chimeric antibodies to anti-I
chain of 1L.-2 receptor such as basiliximab or daclizumab; IL-12p40 antibodies such as
ABT-874; IL-6 receptor antibodies such as MRA or tocilizumab; IFN-K antibodies such
as fontolizumab; antibodies that inhibit 1L.-1 binding to the [L-1 receptor such as
AMG108; caspase-1 inhibitors that inhibit cytokine-release such as diarylsulphonylurene;
1L-15 antibodies such as mepolizumab; IL-8 antibodies such as ABX-11.-8; IL-9
antibodies including I1.-9 monoclonal antibodies; recombinant human IL-21 also referred
to as 494C10; inhibitors of TNF-I, IL-18, IL-6 and granulocyte monocyte-colony
stimulating factor expression such as biophylum sensitivum; NF-PB signaling blockers
that inhibit pro-inflammatory cytokine expression such as simvastatin; and inhibitors of
IL-6 expression and NF-PB activation such as (-)-epigallocatechin-3-gallate (EGCG).

Other agents include human recombinant lactoferrin, which inhibits cellular
release of proinflammatory cytokines and prometastatic cytokines (including IL-6, IL-8,
granulocyte macrophage colony-stimulating factor and TNF-a). Inhibitors of dendritic

cell derived TL-12 and TL-18 such as rapamycin and sanglifehrin are also suitable for use
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in the provided methods. Rapamycin is an immunosuppressant that inhibits T cell mTOR
kinase activation, and Sanglifehrin A is a cyclophilin-binding immunosuppressant that
also inhibits IL-2 dependent T cell proliferation. Also suitabie for use in the provided
methods is dietary rutin colitts, which suppresses the induction of pro-inflammatory
cytokines such as IL-1§, [L-6, and GM-CS.

Optionally, the method further includes selecting a subject with a proliferative
disorder, wherein the subject is in need of inhibition of a pro-inflammatory cytokine
response. For example, such a subject may include a subject with little response to
reovirus alone or with a progressive resistance to reovirus therapy.

As used herein, the term proliferative disorder refers to any cellular disorder in
which the cells proliferate more rapidly than normal tissue growth. A proliferative
disorder includes, but is not limited to, neoplasms, which are also referred to as tumors.

A neoplasm can include, but is not limited to, pancreatic cancer, breast cancer, brain
cancer (e.g., glioblastoma), lung cancer, prostate cancer, colorectal cancer, thyroid cancer,
renal éancer, adrenal cancer, liver cancer, neurofibromatosis 1, and leukemia. A
neoplasm can be a solid neoplasm (e.g., sarcoma or carcinoma) or a cancerous growth
affecting the hematopoietic system (e.g., lymphoma or leukemia). Other proliferative
disorders inciude, but are not limited to, neurofibromatosis.

Generaliy, in proliferating disorders for which reovirus is used as a treatment, at
least some of the proliferating cells associated with the disorder may have a mutation in
which the Ras gene (or an element of the Ras signaling pathway) is activated, either
directly (e.g., by an activating mutation in Ras) or indirecily (e.g., by activation of an
upstream or downstream element in the Ras pathway). Activation of an upstream elefnent
in the Ras pathway includes, for example, transformation with epidermal growth factor
receptor (EGFR) or Sos. See, for example, Wiessmuller and Wittinghofer, 1994, Cellular
Signaling 6(3):247-267; and Barbacid, 1987, 4nn. Rev. Biochem. 56, 779-827. Activation
of a downstream element in the Ras pathway includes, for example, mutation within B-
Raf. See, for example, Brose et al., 2002, Cancer Res. 62:6997-7000. A proliferative
disorder that results, at least in part, by the activation of ras, an upstream element of ras,
or an element in the ras signaling pathway is referred to herein as a ras-mediated
proliferative disorder. In addition, the reovirus is useful for treating proliferative
disorders caused by mutations or dysregulation of PKR. See, for example, Strong et al,,
1998, EMBO J. 17:3351-62.

Optionally, the provided methods further comprise the step of selecﬁng a subject -

with a ras-mediated proliferative disorder. Optionally, the provided methods comprise the
-4 -
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step of determining whether the proliferative disorder is a ras-mediated proliferative
disorder. Such methods for determining whether a proliferative disorder has a certain
phenotype are known. See, for example, U.S. Patent No. 7,306,902, which is
incorporated herein by reference in its entirety.

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
reoviruses have been recovered from many species. All three types share a common
complement-fixing antigen.

The human reovirus includes three serotypes: type 1 (strain Lang or TIL), 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.
A reovirus according to this disclosure can be a type 3 mammalian orthoreovirus. Type 3
mammalian orthoreoviruses include, without limitation, Dearing and Abney strains (13D
or T3A, respectively). See, for example, ATCC Accession Nos. VR-232 and VR-824.

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
source, that is, from a human who has been infected with the reovirus. The reovirus may
also be selected or mutagenized for enhanced oncolytic activity.

The reovirus may be modified but still capable of lytically infecting a mammalian
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 outer
coat or capsid of the virus and may increase the infectivity of the virus. The reovirus may
be coated in a liposome or micelle (Chandran and Nibert, I. of Virology 72(1).467-75
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
subviral particie (ISVP).

The reovirus may be a recombinant reovirus. For example, the recombinant
reovirus can be a reassortant reovirus, which includes genomic segments from two or

more genetically distinct reoviruses. Reassortment of reovirus genomic segments may
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occur following infection of a host organism with at least two genetically distinct
reoviruses. Reassortment of viruses can be generated in cell culture, for example, by co-
infection of permissive host cells with genetically distinct reoviruses. Accordingly, the
provided methods include the use of a recombinant reovirus resulting from reassortment
of genome segments from two or more genetically distinct reoviruses, including but not
limited to, human reovirus, such as type 1 (e.g., strain Lang), type 2 (e.g., strain Jones),
and type 3 {e.g., strain Dearing or strain Abney); non-human mammalian reoviruses; or
avian reovirus. Recombinant reovirus can also be made by genetic engineering,
chemically synthesized, or treatment with chemical or physical mutagens. Optionally, the
provided methods include the use of recombinant reoviruses resulting from reassortment
of genome segments from two or more genetically distinct reoviruses wherein at least one
parental virus is genetically engineered, comprises one or more chemically synthesized
genomic segment, has been treated with chemical or physical mutagens, or is itself the
result of a recombination event. Optionally, the provided methods include the use of the
recombinant reovirus that has undergone recombination in the presence of chemical
mutagens, including but not limited to, dimethyl sulfate and ethidium bromide, or
physical mutagens, including but not limited to, ultraviolet light and other forms of
radiation.

Optionally, the provided methods include the use of reoviruses with mutations
(including insertions, substitutions, deletions or duplications) in one or more genome
segments. Such mutations can comprise additional genetic information as a result of
recombination with a host cell genome or can comprise synthetic genes. For example,
mutant reoviruses as described herein can contain a mutation that reduces or essentially
eliminates expression of a sigma3 polypeptide or that results in the absence of a
functional sigma3 polypeptide as described in U.S. Serial No. 12/124,522, which is
incorporated by reference herein in its entirety. A mutation that eliminates expression of
a sigma3 polypeptide or that results in the absence of a functional sigma3 polypeptide can
be in the nucleic acid encoding the sigma3 polypeptide (i.e., the 84 gene) or in a nucleic
acid that encodes a polypeptide that regulates the expression or function of the sigma3
polypeptide.

As used herein, a mutation that reduces the expression of a sigma3 polypeptide
refers to a mutation that results in a decrease in the amount of sigma3 polypeptides,
compared to a reovirus expressing wild type levels of sigma3 polypeptide, of at least 30%
(e.g., at least 40%, 50%, 60%, 70%, 80%, 90%, or 95%). As used herein, a mutation that

essentially eliminates expression of a sigma3 polypeptide refers to 2 mutation that results
-6-
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in a decrease in the amount of sigma3 polypeptides, relative to the amount of sigma3
polypeptides produced by a wild type reovirus, of at least 95% (e.g., 96%, 97%, 98%,
99%, or 100%). As used herein, a mutation that results in a decrease in or absence of a
fanctional sigma3 polypeptide refers to a mutation that allows expression of the sigma3
polypeptide but that results in a sigma3 polypeptide that is not able to assemble or
incorporate into the viral capsid. It would be understood that it may be desirable or
necessary for sigma3 polypeptides to retain other functionalities (e.g., the ability to bind
RNA) in order that the mutant reovirus retain the ability to propagate.

A mutation in a sigma3 polypeptide as described herein can result in a sigma3
polypeptide that is incorporated into the capsid at levels that are reduced relative to a
sigma3 polypeptide that does not contain the mutation (e.g., a wild type sigma3
polypeptide). A mutation in a sigma3 polypeptide as described herein also can result in a
sigma3 polypeptide that cannot be incorporated into a viral capsid. Without being bound
by any particular mechanism, a sigma3 polypeptide may have reduced function or lack
function due, for example, to an inability of the sigma3 polypeptide and the mul
polypeptide to bind appropriately, or due to a conformational change that reduces or
prohibits incorporation of the sigma3 polypeptide into the capsid.

In addition to a mutation that abolishes or reduces expression of the sigma3
polypeptide or that results in a non-functional or reduced-function sigma3 polypeptide, a
mutant reovirus as described herein also can contain one or more further mutations (e.g.,
a second, third, or fourth mutation) in one of the other reovirus capsid polypeptides (e.g.,
mul, lambda2, and/or sigmal). Reoviruses containing a mutation affecting the sigma3
polypeptide and, optionally, a further mutation in any or all of the other outer capsid
proteins can be screened for the ability of such mutant reoviruses to infect and cause lysis
of cells. For example, neoplastic cells that are resistant to lysis by wild type reovirus can
be used to screen for effective mutant reoviruses described herein.

For example, a further mutation can reduce or essentially eliminate expression of
amul polypeptide or result in the absence of a functional mul polypeptide. The mul
polypeptide, which is encoded by the M2 gene, is likely involved in cell penetration and
may play a role in transcriptase activation. Each virion contains about 600 copies of mul
polypeptides, which are present in the form of 1:1 complexes with sigma3 polypeptides.
The mul polypeptide is myristolated on its N-terminus, and then the myristolated N-
terminal 42 residues are cleaved off, resulting in a C-terminal fragment (mulC).
Additionally or alternatively, a further mutation can reduce or essentially eliminate

expression of a lambdaZ2 polypeptide or result in the absence of a functional lambda2
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polypeptide, and/or a further mutation can reduce or essentially eliminate expression of a
sigmal polypeptide or result in the absence of a functional sigmal polypeptide. The
lambda2 polypeptide is encoded by the L2 gene and is involved in particle assembly, and
exhibits guanylyltransferase and methyltransferase activity. The sigmal polypeptide is
encoded by the S1 gene and is involved in cell-attachment and serves as the viral
hemagglutinin. |

For example, the reovirus Eas a lambda-3 polypeptide having one or more amino
acid modifications; a sigma-3 polypeptide having one or more amino acid modifications;
a mu-1 polypeptide having one or more amino acid modifications; and/or a mu-2
polypeptide having one or more amino acid modifications, as described in U.S. Serial No.

12/046,095, which is incorporated by reference herein in its entirety. By way of example,

the one or more amino acid modifications in the lambda-3 polypeptide are a Val at residue

214, an Ala at residue 267, a Thr at residue 557, a Lys at residue 755, a Met at residue
756, a Pro at residue 926, a Pro at residue 963, a Leu at residue 979, an Arg at residue
1045, a Val at residue 1071, or any combination thereof, numbered relative to GenBank
Accession No. M24734.1. _It is noted that, when the amino acid sequence is a Val at
residue 214 or a Val at residue 1071, the amino acid sequence further includes at least one
additional change in the amino acid sequence. Optionally, the lambda-3 polypeptide
includes the sequence shown in SEQ ID NO:18. Further by way of example, the one or
more amino acid modifications in the sigma-3 polypeptide are a Leu at residue 14, a Lys
at residue 198, or any combination thereof, numbered relative to GenBank Accession No.
K02739. It is noted that, when the amino acid sequence is a Leu at residue 14, the amino
acid sequence further includes at least one additional change in the amino acid sequence.

Optionally, the sigma-3 polypeptide includes the sequence shown in SEQ ID NO: 14,

~ Further by way of example, the one or more amino acid modifications in the mu-1

polypeptide is an Asp at residue 73 numbered relative to GenBank Accession No.
M20161.1. Optionally, the mu-1 polypeptide includes the sequence shown in SEQ ID
NO:16. Also by way of example, the amino acid modification mu-2 polypeptide is a Ser
at residue 528 numbered relative to GenBank Accession No. AF461684.1. Optionally, the
mu-1 polypeptide includes the sequence shown in SEQ ID NO:15. A reovirus as
described herein having one or more modifications can further include a reovirus sigma-2
polypeptide. Such a sigma-2 polypeptide has a Cys at one or more of position 70, 127,
195,241, 255, 294, 296, or 340, numbered relative to GenBank Accession No.
NP_694684.1. Optionally, the sigma-2 polypeptide includes the sequence shown in SEQ

IDNO:12.
-8
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Optionally, the reovirus has a L1 genome segment having one or more nucleic

acid modifications; a S4 genome segment having one or more nucleic acid maodifications;
a M1 genome segment having one or more nucleic acid modifications; and/or a M2
genome segment having one or more nucleic acid modifications, as described in U.S.
Serial No. 12/046,095, which is incorporated by reference herein in its entirety. By way
of example, the one or more nucleic acid modifications in the L1 genome segmentare a T
at position 660, a G at position 817, an A at position 1687, a G at position 2283, an ATG
at positions 2284-2286, a C at position 2794, a C at position 2905, a C at position 2953,
an A at position 3153, or a G at position 3231, numbered relative to GenBank Accession
No. M24734.1. Optionally, the L1 genome segment includes the sequence shown in SEQ
ID NO:8. Further by way of example, the one or more nucleic acid modifications in the
S4 genome segment is an A at position 74 and an A at position 624, numbered relative to
GenBank Accession No. K02739, Optionally, the S4 genome segment includes the
sequence shown in SEQ ID NO:4. Further by way of example, the nucleic acid

modification in the M2 genome segment can be a C at position 248, numbered relative to

GenBank Accession No. M20161.1. In one embodiment, the M2 genome segment

includes the sequence shown in SEQ ID NO:6. Also by way of example, the nucleic acid

modification in the M1 genome segment is a T at position 1595, numbered relative to

GenBank Accession No. AF461684.1. Optionally, the M1 genome segment includes the
sequence shown in SEQ ID NO:5. A reovirus as described herein can include any
modification or combination of modifications disclosed herein. Optionally, a reovirus as
described herein includes genomic segments having the sequences shown in SEQ ID
NOs:1-10 or the polypeptides shown in SEQ ID NOs:11, 12, and 16-21, and either or
both SEQ ID NO:13 or 14. Optionally, a reovirus as disclosed herein is identified as
IDAC Accession No. 190907-01.

A mutation or modification as referred to herein can be a substitution, insertion or
deletion of one or more nucleotides. Point mutations include, for example, single
nucleotide transitions (purine to purine or pyrimidine to pyrimidine) or fransversions
(purine to pyrimidine or vice versa) and single~ or multiple-nucleotide deletions or
insertions. A mutation in a nucleic acid can result in one or more conservative or non-
conservative amino acid substitutions in the encoded polypeptide, which may result in
conformational changes or loss or partial loss of function, a shift in the reading frame of
translation (frame-shift) resulting in an entirely different polypeptide encoded from that
point on, a premature stop codon resulting in a truncated polypeptide (truncation}, or a

mutation in a reovirus nucleic acid may not change the encoded polypeptide at all (silent
-9-
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or nonsense). See, for example, Johnson and Overington, 1993, J. Mol Biol, 233:716-38,;
Henikoff and Henikoff, 1992, Proc. Narl. Acad Sci, UJSA 89:10915-19; and U.S. Patent
No. 4,554,101 for disclosure on conservative and non-conservative amine acid
substitutions. |

Mutations can be generated in the nucleic acid of a reovirus using any number of
methods known in the art. For example, site directed mutagenesis can be used to modify
a reovirus nucleic acid sequence. One of the most common methods of site-directed
mutagenesis is oligonucleotide-directed mutagenesis. In oligonucleotide-directed
mutagenesis, an oligonuclectide encoding the desired change(s) in seqﬁence is annealed
to one strand of the DNA of interest and serves as a primer for initiation of DNA
synthesis. In this manner, the oligonucleotide containing the sequence change is
incorporated into the newly synthesized strand. See, for example, Kunkel, 1985, Proc.
Natl. dcad. Sci. US4 82:488; Kunkel et al., 1987, Meth. Enzymol. 154:367; Lewis and
Thompson, 1990, Nucl. Acids Res. 18:3439; Bohnsack, 1996, Merth. Mol. Biol. 57:1;
Deng and Nickoloff, 1992, Anal. Biochem. 200:81; and Shimada, 1996, Meth. Mol. Biol
57:157. Other methods are used routinely in the art to modify the sequence of a protein
or polypeptide. For example, nucleic acids containing a mutation can be generated using
PCR or chemical synthesis, or polypeptides having the desired change in amino acid
sequence can be chemically synthesized. See, for example, Bang and Kent, 2005, Proc.
Natl Acad, Sci. US4 102:5014-9 and references therein.

Nuclejc acids from reovirus particles can be isclated using standard commercially
available nucleic acid methodology. See also, for example, Schiff et al., “Orthoreoviruses
and Their Replication,” Ch 52, in Fields Virology, Knipe and Howley, eds., 2006,
Lippincott Williams and Wilkins. As used herein, isolated nucleic acids refer to nucleic
acids that are scparated from other nucleic acids with which they are usually associafed.
Thus, an iselated nucleic acid includes, without limitation, reoviral nucleic acid that is
essentially free of non-reoviral (e.g., host cell) nucleic acid, or a reoviral genomic
segment that is essentially free of nucleic acid corresponding to other genomic segments. -
In addition, an isolated nucleic acid can include an engineered nucleic acid such as a
recombinant or synthetic nucleic acid.

A mutant reovirus as described herein can be generated by reconstituting genome
segments containing at least a mutation or modification using methods known in the art.
See, for example, Schiff et al., “Orthoreoviruses and Their Replication,” Ch 52, in Fields
Virology, Knipe and Howley, eds., 2006, Lippincott Williams and Wilkins; Smith et al,

1969, Vz‘r(_)logy 39(4).791-810; and U.S. Patent Nos. 7,186,542; 7,049,127, 6,808.916;
-10-
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and 6,528,305. A mutant reovirus also can be generated by expressing the reovirus
genome segments using a plasmid-based reverse genetic system to produce an [SVP,

See, for example, Kobayashi et al., 2007, Cell Host and Microbe 1:147-57. As used
herein, a genetically-engineered or mutant ISVP is a mutant reovirus and refers to an
ISVP generated from a reovirus carrying a genetically-engineered or a spontaneously
generated mutation affecting at least the sigma3 polypeptide. The ISVPs described herein
are stable and can be propagated as ISVPs for multiple (e.g., more than one, e.g., 2, 3, 4,
5, 10, 20, 50, or more) passages.

The mutant reoviruses described herein, produced via a genetically-engineered
ISVP or via a plasmid-based reverse genetic system, can be cultured in, for example,
human neoplastic cells or L929 mouse fibroblast cells. Mutant reoviruses disclosed
herein can be cultured in cells that are only permissive to reovirus strains lacking the
sigma3 polypeptide. Using such cell lines to passage the mutant reoviruses described
herein can allow for selection of the mutants and also can be used to reduce or prevent
reversions of the mutation(s).

The mutant reoviruses described herein, optionally, exhibit increased infectivity
and/or decreased immunogenicity as compared to a non-mutant reovirus (e. g., a control
reovirus) and can be selected on the basis of such traits. Increased infectivity can be
evidenced by an increase in the range of neoplastic cells and/or the number of cells that
are infected by a mutant reovirus compared to a reovirus that expresses a functional
sigma3 polypeptide (e.g., an intact virion; e.g., a wild type reovirus). Decreased
immunogenicity of mutant reoviruses can be evidenced by the inability of such mutant
reoviruses to induce a significant immune response in the subject. The mutant reoviruses
described herein also can be screened and selected for other desirable traits including, but
not limited to, a faster rate of replication; a faster rate of packaging; the ability to induce
apoptosis; the ability to affect lysis in and effectively kill human neoplastic cells lines; the
ability to release effective tumor epitopes; interaction with standard chemotherapies; and
an increased number of viral progeny. Additionally, mutant reoviruses can be selected
for the ability to lytically infect a neoplastic cell (e.g., a mammalian cell having an active
Ras pathway). See, for example, U.S. Patent No. 7,052,832,

The reovirus is optionally a reovirus modified to reduce or eliminate an immune
reaction to the reovirus, Such a modified reovirus is referred to herein as an
immunoprotected reovirus. Such modifications include, but are not limited to, packaging
of the reovirus in a liposome, a micelle, or other vehicle to mask the reovirus from the

immune system. Alternatively, the outer capsid of the reovirus virion particle may be
-11-
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removed since the proteins present in the outer capsid are the major determinant of the
host humoral and cellular responses.

| Reoviruses can be purified using standard methodology. See, for example, Schiff
et al., “Orthoreoviruses and Their Replication,” Ch 52, in Fields Virology, Knipe and
Howley, eds., 2006, Lippincott Williams and Wilkins; Smith et al., 1969, Virology
39(4):791-810; and U.8. Patent Nos. 7,186,542; 7,049,127; 6,808,916 and 6,528,305, As
used herein, purified mutant reoviruses refer to reoviruses that have been separated from
cellular components that naturally accompany them. Typically, reoviruses are congidered
purified when they are at least 70% (e.g., at least 75%, 80%, 85%, 90%, 95%, or 99%) by
dry weight, free from the proteins and other cellular components with which they are
naturally associated. |

The herein provided reoviruses and agents can be administered in vitro or in vivo
in a pharmaceutically acceptable carrier. Thus, pharmaceutical compositions that include
a reovirus and/or agent that inhibits pro-inflammatory cytokines as described herein are
provided. See, for example, U.S. Patent No. 6,576,234 regarding reovirusés. In addition
to one or more reoviruses and/or agents that inhibit pro-inflammatory cytokines, a
pharmaceutical composition typically includes a phannaceuﬁcafly acceptable carrier. A
pharmaceutically acceptable carrier can be a solid, semi-solid, or liquid material that can
act as a vehicle, carrier or medium for the reovirus. Thus, comﬁositions containing a
reovirus and/or the provided agents can be in the form of tablets, pills, powders, lozenges,
sachets, 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.

Optionaily, the compositions containing a reovirus are suitable for infusion. For
intravenous infusions, there are two types of fluids that are commonly used, crystalloids
and colloids. Crystalloids are aqueous solutions of mineral salts or other water-soluble
molecules. Colloids contain larger insoluble molecules, such as gelatin; blood itself is a
colloid. The most commonly used crystalloid fluid is normal saline, a solution of sodium
chloride at 0.9% concentration, which is close to the concentration in the blood (isotonic).
Ringer's lactate or Ringer's acetate is another isotonic solution often used for large-
volume fluid replacement. A solution of 5% dextrose in water, sometimes called DSW, is
often used instead if the patient is at risk for having low blood sugar or high sodium.

-Some examples of suitable carriers include phosphate-buffered saline or another

physiologically acceptable buffer, lactose, dextrose, sucrose, sorbitol, mannitol, starches,
-12-



10

15

20

25

30

WO 2009/143611 - PCT/CA2009/000721
gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup, and
methyl cellulose. A pharmaceutical composition additionally can include, without
limitation, lubricating agents such as talc, magnesium stearate, and mineral oil; wetting
agents; emulsifying and suspending agents; preserving agents such as methyl- and
propylhydroxy-benzoates; sweetening agents; and flavoring agents. Pharmaceutical
comprositions can be formulated to provide quick, sustained or delayed release of a mutant
reovirus after administration by employing procedures known in the art. In addition to
the representative formulations described below, other suitable formulations for use ina
pharmaceutical composition can be found in Refmington: The Science and Practice of
Pharmacy (21th ed.) ed. David B. Troy, Lippincott Williams & Wilkins, 2005. For
preparing solid compositions such as tablets, a mutant reovirus can be mixed with a
pharmaceutical carrier to form a solid composition. Optionally, tablets or pills can be
coated or otherwise compounded to provide a dosage form affording the advantage of
prolonged action. For example, a tablet or pill can comprise an inner dosage and an outer
dosage component, the latter 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 to 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 number of polymeric acids and mixtures of polymeric acids
with such materials as shellac, cetyl alcohol, and cellulose acetate.

Liquid formulations that include a reovirus and/or other agents for oral
administration or for injection generally include aqueous solutions, suitably flavored
syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as corn
oil, cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and similar
pharmaceutical vehicles.

Compositions for inhalation or insufflation include solutions and suspensions in
pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and
powders. These Hquid or solid compositions may contain suitable pharmaceutically
acceptable excipients as described herein. Such compesitions can be administered by the
oral or nasal respiratory route for local or systemic effect. Compositions in
pharmaceutically 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.
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Solution, suspension, or powder compositions may be administered, orally or nasally,
from devices which deliver the formulation in an appropriate manner.

Another formulation that 1s optionally employed in the methods of the present
disclosure includes transdermal delivery devices (e.g., patches). Such transdermal
patches may be used to provide continuous or discontinuous infusion of a mutant reovirus
as described herein. 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 No.
5,023,252, Such patches can be constructed for continuous, pulsatile, or on-demand
delivery of mutant reoviruses.

As described above, reoviruses and/or other agents are, if necessary, coated ina
liposome or micelle to reduce or prevent an immune response in a mammal that has
developed immunity toward a reovirus. Such compositions are referred to as
immunoprotected reoviruses and/or agents. See, for example, U.S. Patent Nos. 6,565,831
and 7,014,847, In addition, a mutant reovirus as disclosed herein (e.g., one that lacks or
is deficient in sigma3 polypeptide or function) can be proteolytically treated with an
enzyme to remove or partially remove any of the other outer capsid proteins present.

In the provided methods, the reovirus is administered in a manner so that it can
ultimately contact the target tumor or tumor cells, for example, systemically. The route
by which the reovirus is administered, as well as the formulation, carrier or vehicle,
depends on the location as well as the type of the target cells. A wide variety of
administration routes can be employed. For example, for a solid tumor that is accessible,
the reovirus can be administered by injection directly to the tumor. For a hematopoietic
tumor, for example, the reovirus can be administered intravenously or intravascularly.
For tumors that are not easily accessible within the body, such as metastases, the reovirﬁs
is administered in a manner such that it can be transported systemically through the body
of the mammal and thereby reach the tumor (e.g., intravenously or intramuscularly).
Alternatively, the reovirus can be administered directly to a single solid tumor, where it
then is carried systemically through the body to metastases. The reovirus can also be
administered subcutaneously, intraperitoneally, intrathecally (e.g., for brain tumor),
topically (e.g., for melanoma), orally (e.g., for oral or esophageal cancer), rectally (e.g.,
for colorectal cancer), vaginally (e.g., for cervical or vaginal cancer), nasally, by
inhalation spray or by aerosol formulation (e.g., for lung cancer).

Optionally, the virus is administered continuously to a subject at least once per
day or up to throughout the day on consecutive days, for a period of time. Thus, the virus

is administered, for example, to subjects by means of intravenous administration in any
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pharmacologically acceptable solution, or as an infusion over a period of time. For
example, the substance may be administered systemically by injection (e.g., ™ or
subcutaneously) or taken orally daily at least once per day, or administered by infusion in
a manner that results in the daily delivery into the tissue or blood stream of the subject.
When the virus is administered by infusion over a period of time, the period of time is, for
example, 1,2,3,4,5,6,7, 8,9, 10, 12, or 24 hours, or any time between 1 and 24 hours,
inclusive, or more. Optionally, the period of time is 5, 15, 30, 60, 90, 120, 150 or 180
minutes, or any time between 5 and 180 minutes, inclusive, or more. Thus, for example,
the virus is administered by infusion for 60 minutes or about 60 minutes. Administrations
can be repeated daily for 2,3, 4,5,6,7,8,9, 10, 14, 21, 28 days or any number of days
between 2 and 28 days, inclusive, or longer.

Therapeutic agents, such as the agents that inhibit production of pro-inflammatory
cytokines, of the provided methods are also administered via a wide variety of
administration routes. Thus, the agents are administered via any of several routes of
administration, including, topically, orally, parenterally, intravenously, intraperitoneally,
intramuscularly, subcutaneously, intracavity, transdermally, intrahepatically,
intracranially, nebulization/inhalation, or by instillation via bronchoscopy. Optionally, the
therapeutic agents are administered continuously in the manner set forth in the description
above with respect to oncolytic viruses. Thus, for example, the agent is administered, for
example, to subjects by means of intravenous administration in any pharmacologically
acceptable solution, or as an infusion over a period of time. Optionally, the agents are
administered locally at or near the site of the tumor. Alternatively, the agents are
administered systemically. The agents that inhibit pro-inflammatory cytokines are
administered in an amount sufficient (i.e., an effective amount) to inhibit one or more pro-
inflammatory cytokines. By way of example, effective amounts of platinum compounds
include from about 5 to 1000 mg/m® of tumor volume, or any amount in between 5 and
1000 mg/m?, inclusive, or more. Thus, for example effective amounts of cisplatin include
from about 175-200 mg/m” and effective mounts for carboplatin inctude from about 100-
600 mg/m”. Effective amounts of other agents range from 0.001-10,000 mg/kg body
weight or any amount in between 0.001 and 10,000 mg/kg body weight, inclusive.
Optionally, effective amounts of plaﬁnum compounds include approximately 2 to 7
mg/mL minute (AUC) as calculated by the Calvert formula. Optionally, effective
amounts of platinum compounds include approximately 5 or 6 mg/mL minute (AUC) as
calculated by the Calvert formula. Optionally, the platinum compounds are administered

as an intravenous infusion over a period of 30 minutes.
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The reovirus is administered in an amount that is sufficient to treat the
proliferative disorder (e.g., an effective amount). A proliferative disorder is treated when
administration of a reovirus to proliferating cells affects lysis (e.g., oncolysis) of the
affected cells, resulting in a reduction in the number of abnormally proliferating cells, a
reduction in the size of a neoplasm, and/or a reduction in or elimination of symptoms
(e.g., pain) associated with the proliferating disorder. As used herein, the term oncolysis
means at least 10% of the proliferating cells are lysed (e.g., at least about 20%, 30%,
40%, 50%, or 75% of the cells are lysed). The percentage of lysis can be determined, for
example, by measuring the reduction in the size of a neoplasm or in the number of
proliferating cells in a mammal, or by measuring the amount of lysis of cells in vitro (e.g.,
from a biopsy of the proliferating cells). An effective amount of a virus will be
determined on an individual basis and may be based, at least in part, on the particular
virus used; the individual's size, age, gender; anﬁ the size and other characteristics of the
abnormally, proliferating cells. For example, for treatment of a human, approximately
10° to 10'? plaque forming units (PFU) of a virus are used, depending on the type, size
and number of proliferating cells or neoplasms present. The effective amount can be, for
example, from about 1.0 PFU/kg body weight to about 10'° PFU/kg body weight (e.g.,
from about 10 PFU/kg body weight to about 10" PFU/kg body weight). Optionally, the
effective amount is about 1x10° to about 1x10' TCIDs. Optionally, the effective
amount is about 1x10'° TCIDs.

By way of example, 5-6 mg/ml minute (AUC as calculated by the Calvert
formula) of an agent that inhibits pro-inflammatory cytokines, such as carboplatin, is
administered to the subject and 1x10Y° TCID5g to 3x10%° TCIDsg of a reovirus is
administered to the subject. Optionally, the agent that inhibits pro-inflammatory
cytokines is administered as a thirty minute to one hour intravenous infusion. Optionally,
the reovirus is administered as a one hour intravenous infusion.

Optimal dosages of viruses and therapeutic agents and compositions comprising
viruses and agents depend on a variety of factors. The exact amount required will vary
from subject to subject, depending on the species, age, weight and general condition of
the subject, the severity of the disease being treated, the particular virus or vector used
and its mode of administration. Thus, it is not possible 1o specify an exact amount for
every composition. However, an appropriate amount. can be determined by one of
ordinary skill in the art using only routine experimentation given the guidance provided

herein.

_16-



10

15

20

25

30

35

WO 2009/143611 - : PCT/CA2089/600721

Effective dosages and schedules for administering the compositions may be
determined empirically. For example, animal models for a variety of proliferative
disorders can be obtained from The Jackson Laboratory, 600 Main Street, Bar Harbor,
Maine 04609 USA. Both direct (e.g., histology of tumors) and functional measurements
(e.g., survival of a subject or size of a tumor) can be used to monitor réspon'se to
therapies. These methods involve the sacrifice bf representative animals to evaluate the
population, increasing the animal numbers necessary for the experiments. Measurement
of luciferase activity in the tumor provides an alternative method to evaluate tumor
volume without animal sacrifice and allowing longitudinal population-based analysis of
therapy.

The dosage ranges for the administration of compositions are those large enough
to produce the desired effect in which the symptoms of the discase are affected. The
dosage should not be so large as to cause adverse side effects, such as unwanted cross-
reactions and anaphylactic reactions. The dosage can be adjusted by the individual
physician in the event of any counterindications.

Dosages vary and are administered in one or more dose administrations daily, for
one or several days. The provided viruses and therapeutic agents are administered in a
single dose or in multiple doses (e.g., two, three, four, six, or more doses). For example,
where the administration is by infusion, the infusion can be a single sustained dose or can
be delivered by multiple infusions. Treatmen;c may last from several days to several
months or until diminution of the disease is achieved.

Combinations of the provided viruses and therapeutic agents are administered
either concomitantly (e.g., as an admixture), separately but simultaneously (e.g., via
separate intravenous lines into the same subject), or sequentially (e.g., one of the
compounds or agents is given first followed by the second). Thus, the term combination
is used to refer to concomitant, simultaneous, or sequential administration of two or more
agents. By way of example, the agent that inhibits proinflammatory cytokines is
administered prior to or at the same time as the oncolytic virus. When one compound is
administered prior to another compound, the first compound is administered minutes,
hours, days, or weeks prior to administration of the second compound. For example, the
first compound can be administered at 1,2,3,4,5,6,7, 8,9, 10, 12, 24, 36, 48, 60, or 72
hours, or any time between 1 and 72 hours, inclusive, prior to administration of a second
compound. Optionally, the first compound is administered more than 72 hours prior to
the second compound. By way of another example, the first compound can be

administered at 1, 5, 15, 30, 60, 90, or 120 minutes, or any time between 1 and 120
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minutes, inclusive, prior to administration of a second compound. Optionally, the first
compound is administered at 1, 2, 3,4, 5, 6, 7, 14, 21, or 28 days, or any amount in
between | and 28, inclusive, days prior to administration of the second compound.
Optionally, the first compound is administered more than 28 days prior to the second
compound. For example, the agent that inhibits proinflammatory cytokines is
administered from about 1 to 8 hours prior to administration of the oncolytic virus. By
way of another example, the agent that inhibits pro-inflammatory cytokines is
administered at a time of about one hour prior to administration of the oncolytic virus.

By way of example, one cycle of treatment includes administering the agent that
inhibits proinflammatory cytokines and the oncolytic virus includes onday 1. On days 2,
3, 4 and 3, only the oncolytic virus is administered to the subject. Optionally, the subject
recetves multiple cycles of treatment, for example, two, three, four, five or more cycles of
treatment.

Reoviruses or a pharmaceutical compaosition comprising such reoviruses are
optionally packaged into a kit. The kit also includes one or more agents or |
pharmaceutical compositions comprising such agents that inhibit pro-inflammatory
cytokines. It is contemplated that a kit, dptionally, also includes one or more
chemotherapeutic agents, one or more immunosuppressive agents, and/or one or more
anti-antireovirus antibodies. A pharmacéutical composition can be.formulaied In 2 unit
dosage form. The term “unit dosage forms” refers to physicaily- discrete units suitable as
unitary dosages for human subjects and other mammals, each unit containing a
predetermined quantity of a mutant reovirus calculated to produce the desired therapeutic
effect in association with a suitable pharmaceutically acceptable carrier.

Itis contempiéted that the provided methods may be combined with other tumor
therapies such as chemotherapy, radiotherapy, surgery, hormone therapy and/or
immunbtherapy. Thus, the oncolytic virus may be administered in conjunction with
surgery or removal of the neoplasm. Therefore, provided herewith are methods for the
treatment of a solid neoplasm comprising surgical removal of the neoplasm and
administration of an oncolytic virus at or near to the site of the neoplasm.

It is further contemplated that the compositions in the provided methods are,
optionally, administered in conjunction with or in addition to known anticancer
compounds or chemotherapeutic agents. Chemotherapeutic agents are compounds which
may inhibit the growth of tumors. Such agents, include, but are not limited to. 5-
fluorouracil, mitomycin C, methotrexate, hydroxyurea, cyclophosphamide, dacarbazine,

mitoxantrone, anthracyclins (Epirubicin and Doxurubicin), antibodies to receptors, such
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as herceptin, etopside, pregnasome, hormone therapies such as tamoxifen and anti-
estrogens, interferons, aromatase inhibitors, progestational agents and LHRH analogs.

As used herein the terms treatment, tre'at, treating or ameliorating refers to a
method of reducing the effects of a disease or condition or symptom of the disease or
condition. Thus in the disclosed method, treatment can refer to a 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90% or 100% reduction or amelioration in the severity of an
established disease or condition or symptom of the disease or condition. For example, the
method for treating cancer is considered to be a treatment if there is a 10% reduction in
one or more symptoms of the disease in a subject as compared to control. Thus the
reduction can be a 10, 20, 30, 40, 50, 60, 70, 80, 90, 100% or any percent reduction in
between 10 and 100 as compared to native or control levels. It is understood that
treatment does not necessarily refer to a cure or complete ablation of the disease,
condition or symptoms of the disease or condition.

As used herein, references to decreasing, reducing, or inhibiting include a change
of 10, 20, 30, 40, 50,60, 70 ,80, 90 percent or greater as compared to a control level.
Such terms can include but do not necessarily include complete elimination.

As used herein, the term subject can be a vertebrate, more specifically a mammal
(e.g., a human, horse, pig, rabbit, dog, sheep, goat, non-human primate, cow, cat, guinea
pig or rodent), a fish, a bird or a reptile or an amphibian. The term does not denote a
particular age or sex. Thus, adult and newborn subjects, whether male or female, are
intended to be covered. As used herein, patient or subject may be used interchangeably
and can refer to a subject with a disease or disorder. The term patient or subject includes
human and veterinary subjects. _

Disclosed are materials, compositions, and components that can be used for, can
be used in conjunction with, can be used in preparation for, or are products of the
disclosed methods and compositions. These and other materials are disclosed herein, and
it is understood that when combinations, subsets, interactions, groups, etc. of these
materials are disclosed that while specific reference of each various individual and
collective combinations and permutation of these compounds may not be explicitly
disclosed, each is specifically contemplated and described herein. For example, if an
inhibitor is disclosed and discussed and a number of modifications that can be made to a
number of molecules including the inhibitor are discussed, each and every combination
and permutation of the inhibitor, and the modifications that are possible are specifically
contemplated unless specifically indicated to the contrary. Likewise, any subset or

combination of these is also specifically contemplated and disclosed. This concept
-19-



10

15

20

25

30

35

W 2009/143611 ) PCTICAZO09/000G721

applies to all aspects of this disclosure including, but not limited to, steps in methods of
using the disclosed compositions. Thus, if there are a variety of additional steps that can
be performed it s understood that each of these additional steps can be performed with
any specific method steps or combination of method steps of the disclosed methods, and
that each such combination or subset of combinations is specifically contemplated and
should be considered disclosed. '

Throughout this application, various publications are referenced. The disclosures
of these publications in their entireties are hereby incorporated by reference into this
application.

A number of aspects have been described. Nevertheless, it will be understood that
various modifications may be made. Furthermore, when one characteristic or step is
described it can be combined with any other characteristic or step herein even if the
combination is not explicitly stated. Accordingly, other aspects are within the scope of
the claims,

Examples
Example 1. Anti-tumor Activity of Reovirus and Cisplatin in Mouse Melanoma
Model.

Reovirus type 3 Dearing (RV) has demonstrated oncolytic activity in numerous in
vifro systems, in vivo murine models and early clinical trials. To further these studies, the
in vitro and in vivo oncolytic activity of RV in combination with cisplatin (CP), a
pseudoalkylating chemotherapeutic which causes DNA cross-linking and is active in a
wide range of cancers, was examined. The effect of RV and CP was assessed in vitro for
synergistic tumor kill and mechanism of tumor death. A synergistic interaction
(combination index value (CIV) of less than one) was observed between RV and CP (CIV:
ED50, 0.42+0.03; ED75, 0.30+0.02; ED90, 0.24+0.01) on B16.F10 cells. Flow
cytometric analysis showed a marked increase in apoptotic cells following combined
ekposure, compared to single agent exposure.

For in vivo evaluation, subcutaneous B16.F10 tumors in C57BY/6 mice or K1735
tumors in C3H mice were treated with intratumoral (i.t.) RV and intraperitoneal (i.p.) CP
either alone or in combination. Tumor volume was estimated thrice weekly. Tumors and
organs were harvested post-treatment for viral retrieval and histology; serum samples
were tested for cytokine production and induction of neutralising anti-reovirus antibody
(NARA). Figures 1A, 1B, 1C and 1D show reduced tumor growth and increased survival
following reovirus/cisplatin combination therapy. C57BU/6 (Figures 1A and 1C) and C3H

(Figures 1B and 1D) mice bearing subcutaneous B16.F10 and K1735 tumors respectively
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were treated on days 1 and 4 with either reovirus alone i.t. (squares), cisplatin alone i.p.
(triangles), or reovirus and cisplatin in combination (circles). Control treated mice
(diamonds) received PBS. Tumors were measured on the days indicated and tumor
volume expressed as tumor volume relative to volume at commencement of treatment
(Figures 1A and 1B). Mice were euthanized when tumors exceeded 15mm in any one
dimension. Survival is expressed as Kaplan-Myer plots (Figures 1C and 1D). These data
show reduced tumor growth and extended median survival time was observed in mice
treated with RV/CP combination therapy compare to single agent treatments (Figures 1 A,
1B, IC and 1D}, Mean relative tumor volumes £8D at day 12 were, control: all reached
endpoint, RV alone: 8.92+6.94, CP alone: 9.87+2.80, RV plus CP: 3.86+2.24. Median
survival (days) were, control: 6, RV: 12, CP: 8§, combination of RV and CP: 17. Live
virus was recovered from the tumors of all RV only treated animals and from the liver and
heart of 1/6 mice. In contrast live virus was detected in only 50% of tumors from
combination treated mice but in the liver of 4/6 mice. CP did not affect the neutralizing
anti-reovirus antibody (NARA) response to RV (Figure 2), but caused a marked
attenuation of production of proinflammatory cytokines to RV when used in combination
{Figures 3A, 3B, 3C, 3D, 3E, 3F, and 3G).

Taken together, these results show that the addition of chemotherapeutic agents
can significantly enhance the anti-tumor efficacy of RV therapy. Furthermore, a reduction
in viral inflammatory responses in vital organs by concomitant chemotherapy may allow
more intensive dosing schedules to increase overall efficacy of the reovirus.

Example 2, Reovirus and Carboplatin Protocols for Humans.

This is a study design of reovirus given intravenously with carboplatin every 3
weeks.

Carboplatin 1s administered as a 30 minute intravenous infusion at a dose
calculated by the Calvert formuia (AUC 5 mg/mL minute or 6 mg/mL minute with GFR
measured by 51Cr EDTA). Reovirus is then administered as a 1 hour intravenous
infusion at a dose of 1x10" or 3x10'* TCIDs,,

On days 2 through 5, only reovirus will be administered, using the same dose

and method as used on Day 1.
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Table 2 - Dosing Methods

Carboplatin
Dose Reovirus
AUC dose (TCIDsp)
mg/mbL min Days1-5
| Day 1 enly
Methed 1 5 1x10™
Method 2 5 3x10"
Method 3 6 1x10"
Method 4 6 3x10"
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WHAT IS CLAIMED IS:

1. Use of one or more reoviruses and
one or more platinum compounds that inhibit expression or activity of a pro-inflammatory
cytokine but do not inhibit production of neutralizing anti-reovirus antibodies (NARA) in the manufacture

of a medicament for treating a proiiferative disorder in a subject.

2. The use of claim 1, wherein approximatety 10° to 10™ piaque forming units (PFU) of the

oncolytic virus is to be administered to the subject.

3. The use of claim 2, wherein approximately 10° to 10 plaque forming units (PFU) of the

oncolytic virus is to be administered to the subject.

4 The use of claim 1, wherein approximately 10% to 10°? TCIDs, of the oncolytic virus s to

be administered to the subject.

5. The use of claim 1, wherein approximately 5 to 1600 mg/m” of the agent that inhibits

proinflammatory cytokines is to be administered to the subject.

6. The use of claim 1, wherein approximately 0.001-10,000 mg/ke body weight of the agent

that inhibits proinflammatory cytokines is to be administered to the subject.

7. The use of claim 1, wherein 2 to 7 mg/mL minute (AUC) of the agent that inhibits

proinflammatory cytokines is to be administered to the subject.

8. The use of claim 1, wherein the platinum compound is selected from the group consisting

of cisplatin, carboplatin and oxaliplatin.

9. The use of claim 8, wherein approximately 175-200 mg/m* of the cisplatin is to be

administered to the subject.

10. The use of claim &, wherein approximately 200-600 mg/m” of the carboplatin is to be

administered to the subject.
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11. The use of claim 8, wherein 5 or 6 mg/mL minute (AUC) of the carboplatin is to be

administered to the subject.

12. The use of any one of claims 1-11, wherein the reovirus is a mammalian reovirus or a

human reovirus.

13, The use of claim 12, wherein the human reovirus is selected from the group consisting of

serofype 1 reovirus, serotype 2 reovirus and serotype 3 reovirus.

14. The use of claim 12, wherein the human reovirus is serotype 3 reovirus.
15. The use of claim 12, wherein the human reovirus has IDAC Accession No. 190907-01.
16. The use of any one of claims 1-11, wherein the agent that inhibits pro-inflammatory

cytokines is to be admintstered at the same time, before or after the reovirus,

17. The use of claim 16, wherein the agent that inhibits pro-inflammatory cytokines is to be

administered at the same time as the reovirus.

18, The use of claim 16, wherein: the agent that inhibits pro-inflammaiory cytokines is ic be

administered before the reovirus.

16. The use of claim 18, wherein the agent is to be administered from 1 to 12 hours before

the oncolytic virus.

20. The use of claim 18, wherein the agent is to be administered from 1 to 60 minutes before

the oncolytic virus,

21. The use of claim i, wherein the reovirus is to be administered in multiple doses.

22. The use of claim 21, wherein the agent that inhibits pro-inflammatory cytokines is to be

administered once,

23. The use of claim 21, wherein the agent that inhibits pro-inflammatory cytokines is to be

administered in multiple doses.
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cagagcatgt
gtgaactceg
ggtttctcta
cegttactta
cagactgtag
tgggtggage
acgcactcaa
ggatcagace

<210>
<211> 1331
<212> DNA
<213>

<400

Microseft Word

SEQ ID NO:1

Reovirus

SEQ ID NO:1

ggatggatcc
atggageatc
aaatacactao
tcategetet
caatctecag
cgagtgttac
gcgttgatca
tgaccactga
ctaggatatc
gtaataaccy
ccateogatt
ttzatactga
attotatcaa
ccttgagatt
aaattaattc
tagctgatgt
ggataggaat
acatttttat
tagetgacygyg
caggagacac
Ctatagggtt
agtggragga
acagtaagtyg
acecegeygac

SEQ ID NQ:2

Reovirus

SEQ ID NO:2

tegeectacgt
actgtcagzaa
tgatactatc
tgagcaaagt
attggaaage
ccagttgggt
cgacaatctc
gctatoaact
cacgttagag
tatgaccatyg
gccaggaaat
tcaattcocag
ctcaaggata
aaacagtagc
tagtggacag
tageggeggt
tgtetrcetat
tgtagatgat
tggagatcta
tgageeocget
gteghogggt
tggagtactt
gectgecatyg
actggggeat

gaagaagtag
gggcttgaat
cteceggatea
cgggatgact
tctatcggag
gctegagtay
gttgcgagag
ctgacgttac
Ccgcacggegy
ggattaaatyg
acgggtctga
atagttaata
ggcgcaacty
acgaaggtge
ctaactgtta
atcgygaatga
tctggtagtyg
tacatacata
tegttgaact
tttcataatg
ggtgegeetLe
cggttacgtg
acegtttegt
ttcate

tacggctgat
caagggtcte
ccecagggact
tggttgeatc
ceetcocaaac
gacaacttga
tggatactgce
gagtaacatc
tcactagege
atggactcac
atattcaaaa
ataacttgac
agcaaagtta
tggatatget
gatcegacate
gtoccaaatta
ggctgaattg
tatgtcttec
ttgttaccgg
acgtggtcac
agtatatgag
ttgaggyggy
acccgegtag

aatcgcatta
ggcgotcgag
cgatgatgca
agtcaghtgat
agttgtcaat
gacaggactt
agaacgtaac
catacaageg
gggagctecce
gttgtcaggg
tggtggactt
tctcaagacg
cgtggcegtcyg
aatagacagt
ccecgaattty
taggtttagg
gagugtacag
agettittgac
attgttacca
atatggagca
taagaatctyg
tggcteaatt
tttcacotga

60
120
180
240
300
360
420
480
540
600
£60
720
780
840
500
960
1026
1080
1140
1200
1260
1320
1380
1418



gctattcget
ggtctgcaaa
tcaccatgge
tegygeteteg
actctccaga
gtgtggtcag
ccegettige
cgtgatceasa
ttgacaggtt
gtgaaccagce
tgtcaagecet
attgtgttat
cggacatiot
tgttegttga
actagcececay
ttgtgttegg
aacatccatg
atggtgacty
aatcaagtog
tgggcgagag
aaaccattta
gcagcoctta
acacattear

<2310>
<Zri>
<Z21L2>
<Z213>

1158
DNA

<400>
gctaaagtca
atcaagaggg
gtcacaacaza
tecgtgocttag
aggaatctgg
tgtatgceaa
atttgeagtt
agatactcte
accactgagoe
atgacgetgg
ccaacactgt
atcteoctatyg
rctteacget
aagacatgee
aacgetgetyg
atggeccotegt
gatasaaatc
gatgattctg
gctgacgeca
ctgatgiggt

ggteagttat
atgtgecaat
agrtaacaca
ttcocecgacgge
tteegticeyg
ctectactet
aagcacaggce
gattcaaaca
ttggeccegat
ttcteatgaa
cggetaatag
cottgttcotg
attttcagtg
accattcege
attggaacat
gttcacagct
getggactgg
aattttgtga
aagcgttgge
aagacgatca
cyaatgcogcea
tetgategte
c

SEQ ID NO:3

Reovirus

SEQ ID NG:3

cgcctgtogt
atgacgtcgg
aggtggtacg
ctatgctaag
aaggtatatc
ctogtgatge
actteaaggt
cgltcatcact
catcttataa
ctctacctta
cagoggaaca
gatgtgaggt
gcatcaacga
ttgtygttaaa
agcetggacaa
ccittgcgac
tgaaaataga
tggecacgtc
gtgatgctag
cgocaagaca

<210» SEQ ID NO:4

<211>
<212>
<213>

1156
DNA

<400>
gotatttttg
aggtegtygga

Reovirus

SEQ ID NO:4

cetettecca
cttaattaac

ggctcgeget
taacgacgaa
gttttiagac
tgggtcaaga
tecteaaccac
cgatggatta
agatcgagtg
tcgggtgtat
ttectacgtt
ctatttocgygg
gecttgggaa
gctategtat
taatcggega
acaaattaga
ggacgtcaat
gccactgatt
tagagctggt
caggttgaga
agaltcagact
atataatcag
atggggacga
ttggagtygag

cgtcactatyg
tcageaagtt
aaatgtggtt
gcecactacag
gactagggat
gccaatgtet
cgatcatgcy
tgocagattyg
gegtgttecy
catgattacyg
gcttctggac
ggacgcgaat
gttgtattgc
ttgecatgcag
gatacagatg
tattgatgee
tatgcgtgaa
atctttaagtr
actgctggtt
tgtgeccggtyg

gacgttgteg
aacgcitttg

2727

gegttcoctat
ctatctteac
tggataagcee
tactatcaaa
cgatggggag
gtegtagete
tacgactygcyg
cagcaatiga
cgagtggaty
cacacgtttyg
tatgacggta
gtcggtgtaa
ggtgacgecyg
ccgggtaate
ttgatcctga
gacaataatt
aaccaattge
cgegatggtg
caacagttta
getoatocca
ggtaatacgg
ggggteccee

getteootcac
tgtectaatt
gagtatcaaa
tacgctaage
atccttcaga
datcatcaag
gatgggttga
tttaccatgyg
attatgcact
cttgatggty
gacggactca
agcoggeogy
gaggagacag
tttaaacttyg
atgatacect
cagtgtttta
acgacgagac
atttcecotgg
tttccgattce
tettggtggt

caatggaggtl
aaggtcogta:

tecaagactgt
atctactccecyg
ttgggagggy
tgagttgeoet
acattaggtt
caccacaagt
atgattatoc
gtygctgtaac
aagatatgtyg
cagagattge
catatgetag
Lteatcagea
ctgaggtaty
gtagettatt
gttcaacgtt
cagtagctge
atgggttcca
tcatgaccca
agagggacaa
actecacaat
gggcgactag
cacacacctc

tcagagctge
atgtcatgot
ttcgtacgyg
gtgagcgttt
ctecgtgattt
catccaccat
aatatatace
gcatggetyy
tagetgegga
atactgtggt
aaggattage
ctggtgatca
cagaagccat
agatggatga
tcagtgageg
ggttttgegt
tgtggacteg
accggggrcy
gcgtgtaatyg
gggtgacgec

gtgcttgeee
atcaatctac

tgggttiggt
agchggtaat
tttagcotaca
tctaagtgge
cttacgctta
tttggctcag
atttctageg
tctacttaac
gagtggagat
atacacattg
gatgactcag
gaatacgtat
gattectttet
cgttatgeca
gacggggtgt
agtytcgegt
ggtgagacga
agctcageag
gctogaaacy
gttcegtacyg
tgocgegatt
acgactgacce

gatctccaag
gcggteotet
cggattettt
gcttggteay
acactcacta
gagagagctyg
catggatgag
gctgcacatt
cttggactgt
teetgteget
atgecatggat
gagtatggéc
ctgtgtgett
cctagcacat
tgtttttagy
gatgatgaag
ttcageatcea
atggglggcg
ggtgagtgag
taatcatc

aacggtcatc
agecgogcaag

PCT/CAZ009/00072]

60
120
180
240
300
360
420
488¢
540
600
6560
720
780
g4¢
800
360
10298
1080
1140
1200
1260
1320
1331

60
120
180
240¢
300
360
420
480
540
600
€60
720
780
840
500
960
1020
1080
114¢
1168

60
120



agggatggga
tttgcatgea
accatagatyg
grgttactge
Ltgaatgacgt
agctgaacey
cagatcechtt
taaacctgat
acgegtteaa
ttgattcgag
atgatccatc
gtcactttgg
ccgtattctce
ctaagetgaa
agattagats
aggccceceat
gggatttgaa
cttcacagceg

<210>
<z21ll>
<212>
<213>

2304
DNA

<400>
gctattegeg
ggcrattgga
atatcaagat
tggtgacgtt
gttgccacce
caacgitgat
tgaatacaat
atccacgacy
cacgacggac
gteaactetyg
tgtteetcecac
tgtcatgagt
gcgegtcaag
catgataaac
gatgecatttg
tgttgtagac
gaaactaact
ggactattge
gctatetgat
tgtgecteot
cgatgtceatg
atcatitaaa
catgoecgeyc
tgagcaggeg
catcaagtygg
tcaagegttt
taactcaatg
cgcaaattat
gatgattcge
taaaatgtat
atgtccocetgg
tgaaattggg
agacggatte
ggagaagaac

caaaacaatc
ttgtctaggt
taatcaacag
tcactggaag
gtcgccagat
gettecaggtt
gcaggtyggtyg
gatcgactca
tggtgtgaaa
atcgagtttyg
gaagggeoegr
attatececcat
aggaatgttyg
gacagtgcge
tgetettggy
tgtgctaact
ttatceagtyg
cogggettga

SEQ ID NO:5

Reovirus

SEQ ID NO:5

gtcatggett
ctgctagaat
catgactaty
atcgatgeac
aaaagtcaac
cgtoggette
cagctagege
tcacegatyga
agggtaatag
tcatttacta
tctcgattta
ggggttgata
agtgttcacg
agaaagcgtc
ccttaccatg
atgttgtteg
atgcataccg
attcgtcaay
ggcttgacty
gatgtgatac
cctgacatat
tcaacaatta
gcgcatgtag
gttatggaga
gtgrtgaact
ttgeceteteg
agtgagggta
tttggtcatt
gagaategtg
gectactageg
ttacatatgg
tggcatatce
attecctatg
tggggocaat

tcagcacage
gttgttoggat
atcegtcate
cggygtatyge
gacctggatc
gacccaaatt
gacgaccttg
tcogacttga
ctgaagygag
gaatygygtg
gcttacagaa
tattctaggg
actgggaact
aagctagtygg
ccaggtyggea
cctgetgete
atgattggeg
ccaacctggt

acatcgecagt
cgtttgogagt
tgttyggatca
tecgtecacaa
tattagagta
gtaaacgact
gtgciticaa
caatgataca
gggctagaat
tgactaagtyg
atgttggcac
ttgagtecat
ctaacatact
tgcgegttca
ttaaacgagg
aggtagtgga
ttectgtatg
aggatggaat
atagaaggac
ttaacatctc
atgacttcgt
tgagagttct
ttgactcaga
tatacaaagg
cggatcicat
caaaggactt
gattgctaac
tattgcgact
agggtggaga
cgoagectaa
agaasattaat
ctocgtgaaca
ttagcatacg
atcatgccecsa

3727

cagatatgat
ctctacaacyg
aggattacgt
tgtcettegt
gtgtgcgtac
caatgtttag
acactaaget
tacccaactt
atgctcgtca
tgatggttta
aggaattggt
cgactaccee
gtaaaatgta
aggcagtcaa
tgacgggaty
tcacaatgtt
atcegatgat
gtgacgtggg

tectgeggtyg
agacgctyggy

gttacagtac

gaattggtta
ttggaaaagt
aatgctaazqg
gatatcggat
gaacttgaat
cttgttatat
catcattceg
attteagtea
cccaaatgaa
aaatgacata
tactccatces
agcgtcteace
tgtggeegat
tattcttgaa
gctecacagat
gcattgtcaa
aattactygga
taaaccecatt
tgattcaata
tgaggtggge
gattygctgge
tcegeatgat
attagctcceca
attctcteat
aaaaatacta
gctatttcag
atggtttgga
aggagaagca
gctgatgeas
tygcgccaaga
agttattgte

ggtatgtggt
caagctgaag
cgatgtacag
tgegcagatyg
tgagggaggt
atcaatacac
ggatcagtac
tatgatgaga
aacccaatte
tgattactet
gacgccagoet
aatccttygga
tccattcatt
teatgettgyg
gtacaatagg
cccagatace
tcttggetas
acaggettea

gtggattcac
gctgacgega
atgttagatyg
catcactety
aatcctteag
agagatctca
gtctacgeac
cgaggcgaga
gctectagaa
tttggtaaag
attgctacee
tttatcaagt
tctecteaga
gatcgtcgag
gtcgacgttt
gggttgcgea
atgttgggta
tggttectac
tactigatta
tttataaata
ggegotgtge
tcaatattag
gagcaaatyg
gttgactege
gacaggettg
atggccagaa
gcogacaghg
tatattacag
cttgtgttat
Lcattattge
gacccggeat
gatggatggt
ctyggttatag
actgatcagce

ggegecgtceg
catttgecte
ttocgecagace
cacgagatga
tcactagigg
tcaagttgyga
tggacageet
gacccatcac
tccaggactt
gagotggatce
cgagatttceg
aagatgccygg
aaaggaacqyg
ggtgtogaga
actatgcaac
atcaagtttyg
acacecogeat
ticate

gttcgagtga
atgyacgttte
gatatgaggce
totattgett
cgataccygga
ggaaagatga
ctctecatcte
tcgtgtacac
agtactatge
aggtgggtey
cgaaatgttt
tgttttacca
tcgtetetga
cegegeaght
acaaggtgga
acgtatctag
ttgagattige
ttttaaccat
atcocgteaag
gacatacaat
tgocctaagygg
gaatccaaat
agcectacgtt
tggatgatet
gtcaattatt
agttttatga
agttgctgas
aggttaatcet
cttatctata
gattgttaat
ctacgtegge
gtggatgtga
aggagttgat
ttgtegtagg

PCT/CA2008/000721

180
240
300
360
420
480
540
600
660
720
780
840
900
960
10620
1080
1140
1196

&0
120
180
240
300
360
420
480
540
600
660
720
780
B4C
900
980
1020
1680
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1880
2040



Cgaacoygcay
agtttcacga
ccatageact
gtgatcegty
ctaagactac

<210>
<Z1li>
212>
<213>

2204
DNA

<400>
ggctaatetyg
atcaacgtes
gtaccatcgt
gttggagatg
atcccggaca
gocttggtge
ttcaccaaaqg
ctgteagtygt
tetgctegte
cagacgatgt
gatctgagag
ccaatgcagt
aggtatcccea
gacgtatcag
dgcaccttcag
gatctegtga
gtgtttgcca
gccacttgge
gataacacag
gaccaaatceg
agctgggate
gaactttgga
tacgctgaag
aactatgage
acctttatag
gcettygetga
agtgaagtag
ctteegaatg
azgattgatyg
cagettgeta
atcottteta
atcacgeagy
gtgaaaacta
ctgagecteat
cattttccecag
cgocgagtga
geteogeecty

agggtatctyg
tttgecatgtt
ggacgtggag
acatgecgtag
gtacgcgett

SEQ ID NGC:6

Reovirus

SEQ ID NQO:6

ctgaccgttia
ctggagatgg
taagcttatce
agacatctgt
cggcaataat
cetacatega
ctgagatgge
caccaaaata
aggctttaaa
atgtegacte
tggctcaaac
cggtagtgaa
aggaagceega
aaggeacegt
catcageocee
cocgeggctga
taccacctaa
tgcgaatgat
gaactaattg
ctcegatgeg
caaacggcaa
ctgetgette
acagctcatt
ctgagcagtt
actcageago
cgatgtccee
tcectgeaga
atgetgetag
atgatgctgg
tctogeaact
aaattgeatc
cggegecagt
gtctgegtac
ctgagtctat
caccaaageoo
agcgegacte
gtgacgeggy

<210> SEQ ID NO:7

<Z211>
<212>

2241
DNA

<213> Reovirus

<4005
gctasagiga
tctaaggeea
ttcactocegt

5EQ ID NO:7

ccgtggteat
agcgtgacat
cigtggatat

ctaaggctyt
tcacattgac
ctgcatacayg
tgtgacacct
cate

ctctgcaaag
caatgtattt
acctggaaty
gacttcacca
Caacacagac
tgageocgetyg
acttgaattc
ttcggatctt
caattttcag
gatacaageg
gttgctgecet
actgetggat
cgtegetttg
gatgaacgag
acccttagaa
gectgagata
accageagat
tccaaaatea
gcatctcaat
gtttgtatta
gaaggtoegga
acagatcggt
taccgegeag
gaataagact
tataacgcea
actatecagot
cttgataggt
atgcatgatc
accagatgaa
cgzaactgga
tagggcaatg
gttatcagac
taaaagtcta
ccagaattgg
cgattgteeyg
atacgcagga
gttaagggat

ggctteattc
atcatctett
gtctcaatceg

4/27

gatcaagggs
ggcgaagtat
tgcgagacta
gcteetagot

atggggaacg
gaaccatcag

ctgaatoeey
gacgcattac
aattcatcayg
gtagtggtta
zatcgtgagt
ctgacctatg
aaacaagtge
gccttgaaag
acgaacgtre
gatcagetac
gctaaacgaa
gctgtecaacy
Jagaagtcaa
attgcecteac
tataatgtge
atgaacacac
ttgagygggg

gatctagggyg
ttcatcgttt

caagccacgyg
totatcattg
gaccctgaga
acgaatatga
ggcgaggtga
agctacactce
gatagagctt
tattccceaa
tatggtgtyc
caggctttea
aagaataatt
tcagegggag
actcaaggat
actagoggag
gtggtcaasac
geaggcaaat

aagggattct
gceegotacte
cgtgaattcce

gaccacttac
gagatgagge
getttcegat
caatgggggt

cttcotetat
ctgaaacttec
gaggggtace
gtcgaatgac
gogocgtgoec
cagagcatge
Locttgacaa
ttgactgcta
ctgtgattac
ctttagaaaa
cgattggaga
cagatgacaq
acgggggaat
ctgttgeoage
agttaaccga
tegagecagt
gtactctgag
cttttcaaat
ggactegtgt
gaaagagtta
ttcaatcgaa
tggttaacta
ctactacctc
tgaattatta
cacagcoctga
cagtgaagygyg
cagaatcect
cgaagatagce
actctgtace
gaatattcaa
ttggtgaccc
ggattgeatt
tgaagactge
tcttggataa
atagtggtga
gtgggtacac
catc

cCcgocaacac

ctggactticy

tcacaaagge

cagttaagtt
tttecgtgogg
ctgacttgge
a999ggcggy

wgttcagacy

atctaccget
atggattget
gtcaaaggac
aagcgaatca
Lattaccaac
gatgcgtgtg
cgteggtgty
acctactagg
gtgggagatt
agtctettgt
cctgatacgg
acaatgygaty
tagtgcacty
acaagcgatg
tcececgoacec
gatcgacgag
ccaggtgact
agtygaatctg
Caaagagacyg
gatacecattc
tgtccaacta
tttggecttat
tettttggeg
tgtttgggat
tgcggtagtg
aaacgcectca
cgaagcaatc
aattcaaggt
ccetaaagyg
gagcacaatc
ggcacaggya
agtgagtaag
agtgtcageg
artcgtcotaat
acgttaggee

tgttecagtt
ttcacaatce
aattgageas

PCT/CAZ008/000721

2100
2160
2220
2280
2304

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
96C
1020
1080
1140
1200
12690
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
13890
2040
2100
2160
2204

60
120
180



gggteeatgt
ageectyggtag
gcoecatgect
tcacctgagt
agcctecagg
gtgactegte
gtgtcegtea
gatcatagag
gatattcaga
atctataacyg
tatttcacet
ggcaggatgg
gctgagcaaa
cgcgatgacg
gggcatcatyg
acgcaagtga
gatgygaatcg
ttgtctacac
ctgaacagtg
gracacagag
catccttcac
acagatyggga
cagcagaaag
cetaccoecag
actaggctac
gtcaagtcag
ggtcatgeta
gaaatcatgg
gecagctgeca
caagagataa
gtgagtaccea
aaaaatgtgg
tetettetat
tetgttocaa
cettococgac

<210>
<211>
<21lZ>
<Z2i3>

3854
DNA

<400
gctacacogtt
agcatttcag
tctatgttta
gcgatgeotte
attgatgete
cctaattgtt
ttgtcegagg
acgtatggta
gtgttggeac
tatgatgaga
cgtcacatat
Ltctggttaa
astttageta
cagatatgco
fctatttttc
cctaatettg
ccattgtecqg

ctatacctta
tgegacettt
atctactaga
ctticcagge
atgeocatcac
adaactttga
ggactgaaga
ggccacagca
caactcatga
aggggcggtt
tggagactge
ctgaccaaaa
Ctatatttaa
accacgttgt
ctgctcaaag
ttteccattac
tgaacaggaa
ataacyggggt
cgtgtegtat
cttttcageg
ggaagttgge
tcaagcttca
tggtrgagtt
tggcgetgea
agatrggagtt
ctcaatcaty
aagaagatga
aaaagaggag

aatgtcaaac

cagaattacg
tcacceaadaa
aattggacge
cagecactee
ctgatgagtt
ccecattcat

SEQ ID NO:8

Recovirus

SEC ID NO:8

ccacgacaat
gtatcactga
ctcgeoagega
caatcecteg
taaaccgtgt
ctattgtiga
ccategagaa
gaatcgotga
tattagtggce
ttccagater
ctggtceatt
tgtcaccacyg
Ltttgcaaca
ttecatgeage
cteaaaacac
aatggttaga
ctaagtatgoe

tcageatgtyg
crettocaggt
gtgtctacec
ttecgacgte
tgectttatt
cgttattgtyg
agcgaaggre
gctggatgit
tgtecatttyg
catgttcatyg
ggattatttc
geagtcggga
actggacgeco
tgccagattt
ategggacas
ttctgetget

gaatgtcaaa

gtcettatgt
gacgttacge
agteoctotet
atatggtgag
gttggacgcea
agagaaacayg
accattgttg
gagtcgagcet
tagettggat
attgettgac
tgaagtgaga

‘tgttattgat

tgattcgget
ccagataacyg
gttgaatcag
tatcgattca
gtaaataate
<

gtcatccatyg
tcaatcgaat
tgtctacaag
aactatatat
gcgtogcaaa
attgctggag
tcgtgecaag
atctcaaget
cgaagcagygg
atcgecataat
accagatcgg
aatgacgtct
aactgogggt
agctagetcea
gttgcacaygt
gcctagatces
taggtcggey

5/27

aatgtaccoga
gectticteta
cagcttgage
gcgaageget
gactttgtgt
goetgagateg
getgatgagy
tctgacgceta
gcaccaggcyg
cagcacaage
dagatttatce
ttgatactgt
coctgatgaca
actaaggtat
cgctectgtge
traaagtygg
gtgtgtgttg
gcectgetga
tcactcatga
caaggataca
gtgctettte
tectagacagt
attattatge
Tctcagtige
cagtocetga
atgtatctga
gctgtgogty
caaggtiggt
gacctgactt
gaaaaataty
tatcagcaag
cgtcaggceta
gttgatgatg
cgtgatgcag

atactgacte
gacgtgtttg
gegetggaty
acgaaacoat
acatatcagg
ccacatgaga
gatggggac

cgacagatta
gggtectttat
tgccocctttat
gcaccttate
gcaatccoceto
ttagatcecat
agttatgeat
atgtatgaat
gactataagt
cegtecaatg

aagttgateg
tctctggagt
aggcgatgge
ttgcoccataaa
cecgegatget
agaggcttgce
agctaatget
aagggataat
ttggtaatat
cacttgcgge
caacatacga
gtactaagga
agactgticsa
ttatagagyga
ttgatgacct
tggtcaagcea
gttttgacce
tggacgaaaa
agaccggacy
catcgctaat
tagaacgate
gtecatgaatg
agaagtcaat
gtgagttgte
atgctcagtt
gacaccacac
tcgcgecgga
gcgaacgtat
Lgatgaatgg
agaaacagat
agctacaage
agtctttgeg
ttgctgactt
tgttgceects

agtttggace
aagatgcagq
aaataccttt
ctcacgatte
goccocctgatga
ctetgacate
gcocaagecag
aggctccatt
atgatccagt
ggtgttttag
tttacttate
cgctactate
cattagtgas
ggtttatctt
ctctagaagg
tcatgtacat
ataagaaage

taaagttgtc
gatttcgeea
Lrttgrtget
geccaggtatyg
gaaaatgacyg
ttcaaccage
attcgggtta
gaaggctget
tgatcctgaa
ggatcaatcg
tgaacatgat
cgaggtattg
tctgttggat
cgtyggetcece
atatgcgaat
cggegtatet
cctagtacace
actctetgtg
cgacgttgat
gtgctactat
caatgacgtyg
tcetgtgttg
ccagtcagac
tagtgaagtt
ggaggcggat
ttgcattaat
tgtgaggaga
ttotaagygaa
asagcaagcea
tgcagagotg
cttggtageg
tattactece
aattgatttc
atcecttaag

Gttcattgag
aaaagcattc
ctectgatgat
atattattac
cgtgtacgta
tratgggegy
aatcgecaca
ggagaaghttt
tttgcagaag
agagatetge
tgcagygggtt
cgatcttogtt
attgggagta
aaagactaay
gggatactgt
gggagtcatg
gcgggaactt
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240
300
360
420
480
340
600
660
720
780
840
800
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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1B6O
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15880
2040
2100
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2220
2241

&0
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



ggcgagaaat
gttaazacatbg
attttecttgg
attaaggttc
aaagatacasa
agaatggegg
tacgtgacaqg
gtgtcgttac
geacaattag
atgggattge
cagcagcagg
ctatcaacca
tcgagcecte
tgggatttct
attggaaaac
gtgagagctg
tataaacgtyg
catatgacta
aatagtacga
gacgtettac
gatggattaa
aagatgctag
tacgatggga
cttagtegee
ccagcaatte
tggcageggt
atgalttggtg
ttaccactgg
ggagatctyg
gtggctaatg
aggtgtttca
cctaagaagt
tccgactate
tgggagaaat
aaatggrtatc
gatgagacat
gegtatotge
ttaccattat
gttggaccaa
acggtgtegg
ggtgetgata
gcggacgoat
gtggttaact
caccacgtca
atggygatyggt
ggagttgetyg
agattcatga
tgegtcaact

<Z210>
<211>
<ZLl2>
<Z13>

3816
DNA

<400>
gctaaatgge
cactattgag
taatccggag
tgrtgcaatta

atggactgag
actitgcttc
taagaacacc
ceattcococca
caagttceat
ctcaaccacg
ctaggggtgg
ctgattteaa
cgaacttgec
gaaatcaggt
ttteggegee
cgtetggtag
ctaaccagte
ttctgtcagt
catttatggyg
Ctaggcocogat
gattttcata
ccactttcce
tgatggaaac
gtttaatgaa
tgattatcga
aattaatete
ctgocgaata
atceaategt
tagatcagat
ggatacgtta
agagcgtyggyg
ttaasagcgtt
gaatgtatag
gttacgtaac
atgaacttaa
ctggacgage
tactgcaaaa
atggagcggg
agggtgcgea
taatgegege
tcgtgaaatg
gtgcgggtat
tgctocagag
gtcttgacgt
agaaagcatt
tggococgggaa
tagctgtgeo
agortgettec
Ltacgggeeat
tegacatota
cttggatgeyg
catc

SEQ ID NO:3

Reovirus

SEQ ID NO:9

gcgatggcega
acacgaacge
agggaaccgt
Litcagaccat

ctecagteogte
agtgaggtac
caccgaaacg
gaaagactgg
cgecgegttac
tacgtgggat
atctggegea
gggcttacea
gticteccac
gcagaggegg
coatacattyg
Tgeggteatt
gatcaacatt
gattatggceyg
ggttcctgea
atcgggaaty
tagagtaaac
gtcaggttca
tttectgaca
gtotttaact
tgggactact
aaaatatggt
cttaaagcta
ggggaaagaa
tatgggtate
ttcatggget
ttaccttcaa
tgggtcagac
ttggattage
tgacagatge
actatatcaa
ggccectegy
tccagagetg
gataatteac
agaggcagca
tcgaaggeac
gcgaatgtge
tgacccatta
tacgagaaag
taacgogatt
aacggecgcag
gataatgcta
agatacttgg
caaagatgga

ttacgattc
tctggaggat
acaggaaggsa

acgtttgggyg
gtcagtatac
ggaaacctct
Lgcagggttt

§/27

ggtgagettce
attcgtgacy
gtattgcaag
acaggeecaa
ttatatagaa
cecattgttte
gecactcecgey
gtgaaggcag
acatcagtyg

cacgatcea
acagcggatt
gagaaggtga
gacatatctyg
gctatacacyg
tceattgtas
cagaacatga
gattectttte
acaggcacet
gtatygggac
attcasagga
getggtaagy
gaggaattcy
tacticatat
cgggegaatt
ttetttaatg
ctatgctygtg
tatcctatgt
ccatggatat
ttgatacgeoe
tcaceogtat
ggttattata
gaggtaagag
aagtcacgty
aatcetocgt
atcgetacga
agatattcga
gaggcoogeg
aactcagatc
tactttgete
gatagegegt
ttattaatgg
caggatgtga
atgtcgttag
cgtcatctas

taggtgeeg
atacatggeg
cggteagegt

ggtgagactt
cttacacgat
gcgtaatcag
agttttagat

graaacggac
ctatggeaty
aatatacgca
taggtgaaat
catggtactt
aagcgattat
aatctttgta
caactaagat
ctatactage
ttatgecatt
acattaacta
ttcctttagy
cgtgtgacge
aaggtgtoge
atgatgagtce
ttecagecatct
ctccaggtaa
ctactgagca
ccgaacatac
attacgtatg
tgaacagtyga
gatggaaata
ttggcetgtey
cttcagecaga
gtygttcatga
cittcteacy
ggtcttttagt
tttettggta
ctetgatgac
tegggaacge
tggcacaatt
aacaattcac
tgctacgtygg
cattattcga
gagaagagct
gettttcaaa
aaccgtcggt
cttittcotcaa
agacactatt
tattacgact
tggyggettca
atactgtges
actttgacte
afactgatat
gaatggtaat
gtyggteggte
gagtctacca

v

geagactcgr
ctttgeteag
cgtactaata
accragette

aaagacgtat
tactagogygt
gagtceggag
cagaattcta
ggcagegycy
gagatctcaa
tgeaatcaat
attccaggcg
tgacacttca
aaatgtgoec
cCacatgaat
tgtatacget
tagtattact
tagtagctce
tgtecgttgga
atcgaaacta
cgattttact
tactgctaat
tgacgaccct
tcaaggigat
aachaticag
tgacatageg
aattccaaat
ggagcceatgy
tgggttacag
tcaaagaaca
ctactggygga
catgectact
aagaltggatg
agattatcge
gocccaggaat
tcaggeatta
tcgtagtgay
tgtgceecat
ggcagaaatg
gttattagayg
ggatttgcoga
gatggtaage
catggcaaag
gegaacatta
ggagtcagaa
attagecaga
tatgttcaaa
teccteoctega
gactgocgact
acttggacag
tgggtegtygg

tatcttcacce
acctagatge
atattgtgge
atggatttce
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1080
1140
1200
1260
132¢
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1880
2040
2100
2160
2220
2280
2340
2400
24860
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3B40
3854

60

120
ig0o
2490



aggagecattt
agtattgege
caatgetttg
gataattaat
Ctittcaatct
aaactactce
taaagcattc
ttcagcygggy
tactttgact
getigaatcc
tacacgctta
actgacatat
accgattcca
tgacggegte
tcaccatcce
actoggcatg
gottcocacaa
gettacgeaa
ctattatgtg
teccggacaca
taagattggt
catecgateea
tgcatcagcg
gaaaatcagt
tggegcegate
ggatgttgac
gagecettttg
aaattttecg
gtcatacatg
cggtgtgeat
ccatttttat
tgttgatgat
ctegaatatg
cgcgegtasag
aaggagatct
cectaggteg
aaacgtgage
‘ytcageggta
ccttgaacty
gectagtgga
atggatcact
cgetggaaaa
gagtacgget
taagggctac
agacgageceyg
ctgctcaatt
agagtcocacy
gcctattatg
ggggcagaac
ttteaattce
gtcetgegeag
aggaatctat
ctttgtagtt
tacgatcgeg
Cgtaaggatc
ggegtetyggy
ctatatacga
tttgaatacg

agagtgggea

gatgactggg
atctatccaa
gtgggcgett
gacactatga
catggagatyg
aacgatgacq
tacagtgaca
gtettagtge
cagatggtca
tgtctagaac
gaccaatget
cggttgggaeg
agacagttga
aacgagacte
gttgttgatg
agaatatcgy
tacaccatog
ctcecegttac
gactacaate
tattbtgatyg
gaccgcetegt
aatactggta
ggtcattcty
ggtgtgoege
gtcgatctgg
caggtggtey
tcttcatgea
actagaceccyg
ttgatcaagce
caacactcat
cgttatgaga
gggtctteeyg
accgaggceoyg
tcecattgeca
ccggcatcag

tagaggtac
ggagcoygteac
tatgatggag
atacccgcaa
tgttggaacy
ggggtgegtyg
tcaatgactt
aatgttgtge
ctagagatag
tactctgaca
acctgggtte
acattgagta
aggattgata
tgctcattag
gcectegett
tttgatgcega
accatgeagy
gattctceoag
ggaactgatg
gatggacagt
acgttagtga
gatgtcocagt
atcacattgce
gttaaggaaa

agcgattcat
tcagcaacta
tcctgtegaa
ttggtgatet
tgctyggaagt
atgatcctce
catatgaagt
attatgataa
grgcacctee
agttctecage
atcatttaag
tgttatcett
cgaatcegatyg
cactgtggee
gggctacgcea
cgergeaate
accagygcagc
gtecoctgatta
ggagtcatcg
gcgatgaaca
tagtgaaaga
aggagtatct
gtgccgacca
caccctecte
cgagaccatt
atggecatga
tgcacgeocac
tatggcacta
ctttegteac
cacttactig
ctttatetac
tgactggtat
ctogeattygy
tttacgaatc
ctagaagaaa
aggcgegeac
cccatgtttg
acgttgtget
cecteteeagt
ttcgtaccac
gggacatagt
ttgacgectgo
tggtgcaggt
attcgactaa
tggatgcget
cattgtcata
gcgegtegat
ttcatggact
taatccctgg
tctegactga
ctaagggtga
ctotagtygyg
atgtagatat
tcgatataac
ggcagattgc
tgaacgtcaa
ctcgagatgt
caaccaacga
gcggtaacac

7/27

gagagagaag
tagcaatgaa
tcaagcttte
acttggcacyg
cgcagetggt
attatttgceg
gttggacagg
gocaacgaat
ttatattatt
taatgtgcgt
atgggygagea
getggcetace
gttgtecgage
ccaagaaagyg
atatggctat
gctgagtgat
gatggacygas
tggtaatate
agtoegtgett
gtatgggcge
tacggetgte
gagatctegg
gecgttagtce
agtgcgacag
tocttetgyga
cgatectgagt
agcaceegyag
catcgaacag
caacaacgte
gacatctgga
gatctcacga
cgagacaatt
tatctcagga
tcatggagece
gtctaggttyg
tattctgccea
tectgacaatyg
agatcitggg
cacatgegtg
gttoecttgag
tacttgtatg
gtttcagecaa
taactgooct
caagagytat
ggagaaaata
cgacttgegy
tagaattget
acccatggaa
ttttaatgeg
agatgtcaat
glggacgttyg
atctaatget
aactgacget
agttaatcct
caatccagac:
attagatatce
tggettttac
ggacecttttt
gatatgtata

ctgegtgtae
catgtcaacg
tatgacctge
guggcatage
cgtaagtate
aaagacctgt
ttcttttgga
ggtcateact
aacgetacty
gcgagacetyg
caatatgtag
aatggatatce
tttgtgagte
tatgtgcaga
ghcaggaaga
acgcecctege
ggcgatotga
tgggtcggeg
tcatcoggaac
agoutgtict
ttgaagcacy
caatctgteg
atagagccct
tteggetatg
gattatcaat
atatcatoty
ggctcatttyg
aagatcttge
gaattgttct
gtgtactter
caattgeegt
agtattgaga
ttgtgtgeta
agagtattaa
cgatatttge
gctgatccay
atgtacaact
acgggaccag
gacatacggce
Ltagattatt
ttatctttgy
ttaatcaaay
acagacgtygg
aggttecccca
tgtcgtaceg
tggactagac
gagctgatgt
aagcgaggta
caggatgtct
gctgecgatga
gatatggtet
aatccagtet
tggccagetc
tattaccgte
aaatttcaat
gcagataaat
attcagcatc
ctgagegecac
ctcaatagte

taaagtatga
tettegtgge
tacegttgte
tatcacagtt
tgcagatgga
cagattatge
cgcatgactc
atctgoctggg
acgeaatgtt
cgcaacccgt
gagaagattc
aattagctag
azattatgte
tcgettatga
atcaactcag
cggtacagty
tggttagteg
atgegectate
ttcoteaget
cactagctey
cttaccaageo
catattttgy
ggattcaagg
atgttgeoeg
ttgtctattc
gactggrygga
ttgttaagat
Cccaatattac
tegtegettt
tettggtgga
cttttgggta
accotggett
atgtaggtasa
Ctatcacatce
cattaataga
tgttattiga
tcgaagtgte
aggctazast
ctacagogea
tgagegatgg
gggcegetge
tattatccaa
tgaggagcat
aattiggtcog
cetggecaaa
tggeattatt
ataaatacat
acttcatagt
ttaactgtta
ttececcaagt
tectecgacyge
cttigggtte
agttagactt
tgatgacctt
tettttegte
atctactata
cacttcaact
ctgacatgeg
aagggtitot
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300

360

420

480

540

600

560

720

180

8B40

900

8960

1020
1080
1140
1200
12580
1320
1380
1440
1500
1560
1620
1680
17490
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
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3240
3300
3360
3420
3489
3540
3600
3660
3720
3780



g/27

gctacctcaa gattgggatg tgttaacaga taccataagt tggtcecccat cgatacccac
atacatigtyg ccaccgggtg attatacctt gacteoctcotg taactcactg Lceoctegtga

gcgogectaa

<210>
<21l>
<212>
<213>

3501
DNA

<400>
getaategte
caatgactca
taaggctgge
accaggtatt
tgacgaaggg
tgaggetaaa
taaagecgcaa
tgggaatgtg
ggcaacgret
cagtggtcat
agatgeecac
ccagcgacat
ggetgatgte
cacttgggat
gocogeaggat
tccagaggey
Lgacegagac
acagttacta
gaatgtgttg
gggattctct
ccoegatget
atccaazata
agcacagatg
gctaaccgte
aacagagatc
ttacgotect
atcacagata
gcaagatatt
ttccaacact
aattttgggt
tggatggett
cggcgageage
accactgaca
ggtiggttte
tygetttectea
aatcgacgcet
ttcacagatt
tgaggtgchg
cttcaccaat
tgataaccaa
getagacaas
ggtagagtta
ceogtetegat
tattactecag
tctagacgeg
gacaaatgta
taatcttcag
gcaaatatca
agcatcggecy

ttcatc

SEQ ID N0O:10

Reovirus

SEQ ID NO:10

aggatgaagc
acagagagag
ccegeocacta
geatetgtge
acgecagata
gacgaggegy
gtcacatatt
gataatgagyg
gctatagtgt
gggtatcagt
gtcgecteac
ataactgagt
gaaaataaga
getggtttgt
gtactggect
goagtgtcta
tcgtectgtea
aatactgaaa
catatgttge
caagaccaca
gagaaatggt
tgtaatticg
atgaacggag
tccattegag
gaatgggcat
agcgtaaata
atcaggatca
tcggtactee
atgtcaacag
aaactacgac
tataatgggy
gtgacctcac
actgaccect
gagacaatcc
gcgcetcaca
ceceatettge
cgttatggtg
ttattgccaa
gagttaacta
agatatcaac
ttgaagttga
gcagtgatag
cgtgacagag
coggegeotat
agggctatca
tggtacgetyg
agagacatga
gagacccagt
gcgacggcegg

ggattccaag
cggacgatgg
cggagectyg
agagggecac
agaaaggaaa
atgaagcgac
cagacactgyg
gtggaagtaa
cgaaacatce
gceatgtotg
atggttigea
tcatcagete
aaactgctca
gtacttcatt
atacgttttt
ggatigtggt
tcatggegee
cecetgtetgt
tagagttcgt
cygccatttac
actcgattat
tcgeeotettg
ctatygtecaga
gtcgatggat
tgactgaatg
gattgatgce
tgaacattgg
ttecaacgeat
tcteggagte
Caagcaactc
ttgtgacgac
ttgaaaatet
gtgcacctgt
ctatggataa
cgtggocacy
gacagtyggyce
caccgaacygt
Ccgatcatca
attggegege
ctggatggac
ttaaatcygat
cteoceccatgtt
ttccaacaat
cgetgtegac
ccgttgeget
atgcecattita
ttacctgega
atcctgtaga
cgacatttge

gaagacaaag
ctcgagcraa
cacatccaac
tgaaagtgca
tactaaggge.
gaagaagcag
tatcaataat
tcagaageccyg
tgegegtygtt
ttctgeagte
tggtaacatg
atggcaaaat

attgecttecac

caaaatcgro
cacetottea
gcatacygaga
acctacagaa
aagggggget
attagataac
tgagggtgct
gtatccaacg
tgtgcgaaat
gtggytggat
ggctagacta
tgcacaagga
ctatcegtatc
caataacgcy
atcaccacte
tactactecag
agatttttet
ggtgattgat
gtgggatttce
gaaagcattc
tcagatctat
atgctttatg
tgasattatt
tttcggeteg
accagcetaat
tcgtgtotgt
acaaagtcta
gacaccaatg
gectttteca
ggttggagta
daccaatact
gttgtcaggg
cccaatgtat
ggecytygeag
taggtatett
tgagtgggtt

ggcaaatcca
Lttaagagaca
cgagagcaat
gaasatgccea
gacctagtta
gcaaaggata
gctaatgaac
atgtctacca
gggctgccac
ctgtttagtc
acattascat
catectattg
gotgacactao
ccgattgtge
tacgctatee
tgggeatceta
aacaatatcce
aatcegetaa
ttgtatctga
adatttgegtt
cgcatgggaa
cgggttggac
grcticgaga
gotegeatga
tatgtgactyg
tccaacgetg
acggtgatac
Caaatagatc
acccteagece
agttttagag
gatagttcat
ttecatcetty
atgaccctag
actcaatcga
aacatccagt
catagatact
gcaaatttgt
gtaacaacgc
gagcttatga
gtctegteaa
tatctgcaac
ccttteecagg
acacgacatt
actgttggeg
aaatatcecge
gcagacacygy
acattagtga
gattggatcec
aatacttcasa

gcggaaaggyg
agcaaaacaa

acaaagctcg
tgaagaataa
atgagcatag
cagacaaaag
tgtcaagatc
gaatagctga
ctaccgctag
ctttagacet
cgagtgatat
Ttcaagttte
ctegactegt
cagctcaggt
aatcaccgtt
atgttgactt
atttgtttaa
tgttcaggge
acagacatac
cacttcocctgg
cgccgaatgt
ggtttgatey
ctteagacge
acataaatcc
tcacaagtce
agecggcaaat
aacctgttct
caactattat

cogegtecte

tegegttgge
atccaaaaga
cgcttgeotet
ccaacatgat
gacgcgogag
taatttctec
ggcctaacce
tcactccacc
caacgctgga
agaatctogt
tgegeggaac
agctggetee
tgccatacgt
cacgagatac
tgocactage
cggatttggt
aggtgrtcic
ctetggtgge
catcactgag
tgaagacgge
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3840
3900
3916

&0
120
80
240
300
360
4290
480
540
600
660
720
780
B40
200
560
1020
1080
1140
1200
1260
132¢
1380
1440
1500
1560
1620
1680
1740
1800
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1880
2040
2100
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2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



gtttgatttg
actagegatt
aggttcagta
cctgtttggy
gtcaccgeryg
ctteggacga
tgagactgga
aatgaataca
aatcegeatt
cgctaatges
atccgtgect
ccaatatatc
tccecazgace
caacceocgac
cgtoacacyge
atccteatec

tctgatatge
cagtatcage
attgetgact
attgegegeg
gctecctecac
gattgcegta
ctgatggtge
cgatatttta
gagatgggeyg
Lggaatttaa
ttcatggtge
atttcaactg
atcgectggac
gotecacecea
tatgecgtatyg
tccoccaacagy

tgttagagec
agtacaatgg
gocgttcaatt
gtgatatcat
ctgacctggt
tatcgttigg
cttttgaagg
atcaacagtt
cgtatceata
catecgectg
ccatttcaag
aatataatga
cagacaaaca
cgcagataca
agactccgoo
tgctagagcea

9/s27

tctectaage
cagaacgttt
aacagoagaa
cattggcegt
gtttgatcgt
aatgaatggce
aaattggatt
cgacgegtgyg
tatgttgecat
gcttgaagaa
tgatcatgac
tcggtetotg
catteocagtt
actgcctgaa
tattacecget
ttgogetcaa

ggtgatccga
aatatcatac
gtetttaane
gttcagtoga
gataccectg
gcocgegecaa
ttcocactygy
attaagacag
tactatgatc
attacgcecga
atttecatetyg
ttcetgeacta
gagagatata
gtegttgact
gttgttatgg
tgctagttyg

ggatgactca
ctgaaatgece
acgaatataa
cacatttgtyg
gtgttcacat
tgattagaga
cgcoctitggea
gagagttgeg
cacgtcagta
cgagcatcee
cceecageotgt
actcatcate
acattctgac
tgtacaacgt
gtgttcecttg
gccgatteat

<

<210>
<211>
<212>
<Z213>

<400>

Met
1l

Thr
Ser
Tle
Gln
65

Ile
Gly
Glu
Arg
Ser
145
Arg
Leu
Thr
Leu
Phe
225
Ser

Ala

Leu

455
PRT
Reovirus

Asp Pro Arg

Ser Asp Asn

20

Ala Leu Glu
35

Thr Gln
50

Ser

Gly

Arg Asp

Ser Arg Leu
Ser
140

Leu

Leu Asp

Thr Gly
115
Val Asp
130

Thr

Thr

Leu Thr

Ser Thr
Arg
189
Gly

Ser Ile

Leu Ser

185

Asn Ile Gln

210

Gln Ile Val

Asn Ser

Val Thr Pro

260

Ile Ser

SEQ ID NO:

SEQ ID NO:

11

11
Leu

5
Gly

Lys
Leu
Asp
Glu
85

Ser

Ala

Leu
Leu
165
Asn
Asn
Asn
Asn
Arg
245

Leu

Ser

Arg-

Ala
Thr
Asp
Leu
70

Ser
Val
Glu
Glu
Arg
150
Glu
Asn
Asn
Gly
Asn
230
Ile

Arg

Thr

Thr
Leu
Arg
135
Val
Arg
Arg
Leu
Gly
215
Asn
Gly

Leu

Leu

Glu
Leu
Gln
40

Ala
Ala
Tle
Gln
Arg
120
Asn
Thr
Thr
Met
Ala
200
Leu
Leu
Ala

Asn

Gly

Val
Ser
25

Iie
Asn
Ser
Gly
Leu
1058
Val
Ile
Ser
Ala
Thr
185
Tle
Gln
Thr
Thr
Ser

265
Ile

Val
1c

Lys
His
Lys
Val
Ala
90

Gly
Asp
Gly
Ile
Val
170
Met
Arg

Phe

Glu
250
Ser

Asn

Arg
Gly
Ser
Arg
Ser
75

Leu
Ala
His
Ser
Gln
155
Thr
Gly
Leu
Arg
Lys
235
Gln
Thr

Ser

|
ot
®©

Leu

Leu Glu
Thr
45

Ile

Asp
Ile
&0

Asp
Gin
Arg
Asn

125
Thr

Asp

Leu
140
Ala Asp

Ser Ala

Leu. Asn

Pro Gly
205
Phe Asn
220
Thr Thr
Ser

Lys Val

Ser Gly

Ile
Ser
30

Ile
Ala
Gln
Val
Gly

110
Len

Thr ¢

Phe
Gly
Asp
18¢
Asn
Thr
Val
Val
Leu

270
Gln

Ala
15

Arg
Leu
Leu
Leu
Val
g5

Gln

Val

Glu

Ala
175

Gly
Thr
Asp
Phe
Ala
255
Asp

Leu

Leu
Val
Arg
Glu
Ala
B0

Asn
Leu

Ala

Ser
160
Pro
Leu
Gly
Gln
Asp
240
Ser

Met

Thr

PCT/CAZO09/000721

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3801



Val
Gly
305
Tle
Val
Pro
Asn
Pro
385
Iie
Trp

Gly

Ser

<210> SEQ ID NO:

Arg
290
Gly
Gly
Asn

Ala

Phe
370

Ala !

Gly
Val
Gly

Tyr
450

275
Ser

Ile

Ile

Ser

Phe

355
Val

Leau
Giu
Ser

435
Pro

<211l> 418
<212> PRT
<213> Reovirus

<4C0> SEQ ID NO:

Met
1
Gln
Gly
Gly
Tyr
65
Arg
Ser
Ala
Asp
Gln
145
Ile
Gln
Thr

Tyr

Ala
Asn
Asn
Arg
50

Tyr

Pro

Gln
Tyr
130
Gin
Ser
Leu

Leu

Ala
210

Arg
Val
Ser
35

Gly
Gln
Asn
Pro
115
Pro

Len

Leu

Cys
185
Arg

Ser
Gln
420
Ile

Arg

Ala
Pro
20

Pro
Leu
Met
His
Thr
100
Ala
Phe
Ser
Val
Met
180
Gln

Met

Ser

Met
Ser
325
Ile

Gly

Asn
Sex
405
Trp
Thr

Ser

12

12
Ala

Ile
Trp
Ala
Ser
Brg
85

Leu
Leu
Leu
Ala
Arg
165
Asn

Ala

Thr

Ser
310
Tyr
Fhe
Fhe
Leu
Asp
350
Gly
Gln
His

Phe

Phe
Asn
Gln
Thr
Cys
70

Trp

Asp

Ala
Val
150
Val
Tyr

Ser

Gln

Bsn
295
Pro
Ser
Ile
Ser
Leu
375
Val
Gly
Asp

Ser

Thr
455

Leu
Asp
Leu
Ser
55

Leu
Gly
Gly
Ala
Arg
135
Thr
Asp
Phe

Ala

Iie
Z15

280
Leu

Asn
Gly
Val
Ile
360
Pro
Val
Ala

Gly

Asn
440

Phe
Glu
Thr
40

Ala
Leu
Asp
Leu
Gin
120
ASD
Leu
Glu
Gly
Asn

200
Val

Arg
Tyxr
Ser
Asp
345
Ala

Pro

Thr

Pro

Val
425
Ser

Lys
Leu
25

Gin
Leu
Ser
Ile
Val
105
Ala
Pro
Leu
Asp
His
185
Arg

Leu

1o0/e7

Tyr
Arg
Gly
330
Asp
Asp
Leu
Tyzx
Gln
410

Leu

Lys

Thr
10
Ser

Phe

Val

Val
Asp
Arg
Asn
Met
170
Thr

Pro

Ser 1

Phe
315
Leu
Tyr
Gly
Leu
Gly
395
Tyr

Aryg

Trp

Pro
Thr
75

Phe
Ala
Arg
Phe
Leu
155
Trp
Phe

Trp

Ile
300
Arg
Asn
Ile
Gly
Thr

380
Ala

Leu

Pro

Asp
Thr
&0

Leu
Leu
Pro

Val

Lys
140

Thr G

Ser

Ala

Glu

Phe
220

285
Ala

Gln

Phe
Leu
Trp
45

Ala
Gln
Arg
Pro
Tyr

125
His

Gly
Glu
Tyr

205
Trp

Asp
Ser
Arg
Ile
350
Leu

Asp

Thr

T LYS

Val
430
Met

Gly
Leu

30
Tle

Iie
Leu
Gln
110
Asp
Arg
Phe
Asp
Tle
180
Asp

Leuy

Val
335
Cys
Ser

Thr

Val

Gly
15

Arg
Ser

Ser

Pro

Val
35

Val
Cys
Val
Gly
Val
175
Ala
Gly

Ser

Ser
Trp
320
Gln
Leu
Leu
Glu
Ala

400
Leu

Leu
Ala
Leu
Arg
Phe
8o

Trp
Leu

Asgp

Pro
160
Asn
Tyr
Thr

Tyr

PCT/CAR008/000721



Val
225
Cys
Leu
Met
Ser
Asp
305
Gly
Thr
Gln
BArg
Ala
385
Gln

Leu

<210>
<21i>
<Z212>
<213>

<400>

Met
Val
Thr
Gly
Arg
65

Asp
Asp
Cys
Met
Gly
1453
Pro

Pro

Thr

Gly
Asn
Asn
Pro
Thr
290
Asn

Arg

Glu

Glu

Ile

Ala
Ser
Asp
130
Met
Ile
Tyx

Leu

Val
Arg
His
Thy
275
Leu
Lsn
Ala
Phe
Asn
355
Lys

Pro

Gly

Ser
Gln
Lys
35

Phe
Arg
Leu

Pro

Tyr
115

Glu

Ala

Met

Met

Ile
Arg
Ser
260
Ser
Thr
Ser
Gly
Cys
340
Gln
Leu

Asgn

Arg

SEQ ID NWO:
Z54
PRT
Reovirus

SEQ ID NO:

Ser
Gin
20

Val
Ser
Leu
Gln
Met

100
Phe

His
Gly
245
Ala
Pro
Gly
Val
Asn
325
Asp
Val
Glu

Ser

Gly
405

13
Leu

Val

Val

Leu
Leu
165
Thr

Giu

Gln
230
Asp
Gin
Bsp
Cys
Pro
310
Gln
Arg
Glu
Thr
Thr

390
Asn

Arg
Cys
Arg
Leuy
Gly
70

Arg
Asn
Val
Ser
His
150
Ala

Leu

Gin

Gin
Ala
Ile
Trp
Leu
295

Ala

Leu

Ala

Trp'

375
Met

Thr

Ala
Pro
Asn
Ala
55

Gln
Asp
His
Asp
Pro
135
Ile
Ala

Asp

Leu

Asn
Ala
Arg
kan
280
Cys
Val
Eis
Arg
Leu
360
Ala
Phe

Gly

Asn
Val
40

Met
Arg
Leu
Gln
His
120
Ser
Thr
Asp
Gly

Leu

Thr
Glu
Pro
265
Met
Ser
Ser
Gly
Arg
345
Ala
Arg

Arg

Ala

His
165
Ala
Ser
Thr
Leu
Asp

185
Asp

11/27

Glu
Thr

Thr
410

Ser
10
Val

sSer
Asp
Leu
Glu
Asp
170
Thr

Asp

Arg
235
Trp
Asn
Val
Ser
Asn

315
Gln

Gly-

Gln
Asp
Lys

395
Ser

Lys
Met

Tyr

Glu
75

Leu
Thr
Gly
Rla
Pro
155
Cys

Val

Gly

Thr
Ile
Arg
Asn
Gln
300
Ile
Val
Val
Thr
Asp
380

Pro

Ala

Ile
Leu

Gln

Leu
Arg
140
Ser
Met

Val

Leu

Phe
Leu
Ser
Leu
285

Leu

His

Phe

Ala

Lys
Arg
Ile

45
Gln

et
Jort
©

Met
Arg
Lys

125
Leu

Tyr
Ser
Leu
270

Ile

Pro

Pro

Glu
110
Tyzr

Phe

Phe
Cys

Z55
Phe

Leu

Trp

Met .

335
Gln

Phe
Asn
Asn

Ala
415

Ala
Thr
Thr
85

Leu
Tie
Thr

Arg

1 Ala

175
Ala

Leu

Gln
240
Ser
Val

Ser

Tle

Thr
320
Val
Ala
Lys
Gln
Ala

400
Ala

Asp
Val
Gly
Lys
Arg
80

Pro
Ile
Pro
Met
Val
160
Leu

Pro

Ala

PCT/CR2009/000721



Cys

Ile
225
Arg

<210>
<211>
212>
<213>

<400>

Met
1
Val
Thr
Gly
Arg
65
Asp
Asp
Cys
Mat
Giy
145
Pro

Pro

Thr

Ala
225
Cys
Leu
Ala
Val
Axrg
308
Glu

Thr

Met
210
Arg

Gln

Ala
Gly
Thr
Phe
50

Glu
Ile
Ala
Ser
Asp
130
Met
Ile
Tyr
Leu
Met
210
Gly
Glu
Asn
Ala
Phe
290
Phe

Thr

Ser

193
Rsp

Val

Gln

Ser
Gln
Lys
35

Phe
Aryg
Leu
Pro
Tyr
115
Glu
Ala
Met
Met
Ser
185
Asp
Asp
Glu
Cys
Glu
275
Arg
Cys
Thr

Ser

Met
Trp

Lys

SEQ ID NO:
368
PRT
Reovirus

SEQ ID NO:

Ser
Gln
20

Val
Ser
Leu
Gln
Met
100
Phe

Arg

His
Ile
180
Ala
Ile

Gln

Met
260
Leu
Met
Val
Arg

Leu
340

14
Leu

Val
Val
Cysa
Leu
Thr

85
Ser

Glu
Ser
Ser

Ala
245

GIn E

Asp I

hla
Met
Leu

325
Ser

Val
Leu

230
Ser

Arg
Cys
Arg
Leu
Gly

Arg

Sex

His
150

_Ala

Leu
Gin
Tyr
Met

230
Glu

Ser
Met
310
Trp

Ile

Arg
215
His

Val

Ala
Pro
Asn
Ala

55
Gln

Asp L

His
Asp
Pro

135
Ile

Asp
Leu
Gly
215
As

Ala
Lys
lie
Ser
285
Lys
Thr

Ser

200
Trp

Ala

Cys

Bla

Asn T

Val
40
Met

Gln
His
120
Ser
Thr
Asp
Gly
Leu
200
Cys
Ser
Ile
Leu
Gln
280
Phe
Asp
Arg

Leu

i2/27

Thr Arg

Ala

Leu

Ile

Leu
Asn
His
Ala
105
Ala
Ser
Thr
Leu
Asp
185
Asp
Glu
Ser
Cys
Glu
265
Met
Ala
Lys

Ser

Asp
345

Ser

Arg
250

Ser
i0

Val
Glu
Arg
Leu
Ser
90

Serxr
Asp
Leu
Glu
Asp
170
Thr
Asp
Val
Arg
Val
250
Met
Met
Thr
Asn
Ala

330
Arg

Thr
235
His

Lys
Met
Tyr
Pro
Glu
75

Leu

Thr

Gly

Pro
155
Cys
Val
Gly
Asp
Cys
235
Leu
Asp
Ile
lle
Leu
315

Ser

Gly

Ala
220
Ser

Ala

Leu
Gln
Leu
&0

Arg
Cys
Met
Leu
Arg
140

Ser

Met

Leu
Ala

220
Ile

Pro
Asp
300
Lys
Asp

Arg

205
Gly

Cys

Leu

Lys
Arg
Ile
45

Gln
Iie
Metl
Arg
Lys
125
Leu
Tvyr
Thr
Pro
Lys
205
Asn
Asn
Thr
Leu
Phe
285
Ala
Ile
Asp

Trp

Arg Leu Val

Ile Ala Arg

Cys

Arg
Ser
30

Ary
Tyr
Ser
Pro
Glu
110
Tyr
Phe
Lys
Leu
Val
120
Gly

Ser

Asp
Ser

Thr

Ala I

Thr
Thr
895

Len
Ile
Thr
Arg
Ala
175
Ala

Leu

Arg

240

Asp

Val

Glyr

Arg
Pro
Ile
Pro
Met
Val
180
Leu
Pro

Ala

Pro

Glu Leu Tyr

Cys

Ala
270
Ser

Gln

Asp
Ser

Val
350

Leu
255

His
Glu
Cys
Met
Val

338
Ala

240G
Val

Asn
Arg
Phe
Arg
320
Ala

Ala

PCT/CA2008/000721



Asp RAla Ser Asp

<Z210>
<211>
<212>
<Z1i3>

<400>

355

SEQ ID NO:
365
BRT
Reovirus

SEQ ID NO:

Met Glu Val Cys

1
Asn

Asp
Val
Leu
65

Asp
Arg
Val
Val
Ile
145
Thr
Ser
Asn
Thr
Tyr

225
Glu

Ser
Thr
Ala

305
Thr

Ala
Lys
Val

30
Lys

Glu
130
His
Lys
Asp
Gly
Phe
21¢
Ser
Leu
Ser
Gly
Ala
290
Trp
Gly

Ala

Phe
Thr .
35
Cys
His
Val
Met
Pro
115
Leu
Ser
Leu
Leu
Val
195
Asp
Glu
Val
Arg
Met

275
Lys

Pro
355

Glu
20

Ile
Met
Leu
Asp
Leu
100
Asp

Asn

Asp
Tle
180
Lys
Ser
Leu
Thr
Ala
260
Leu
Leu
Val
Tyr
Leu

340
Val

Ala Arg Leu Leu Val Phe Pro Ile Arg Val

15

15
Leu

Gly
Ser
His
Pro
Val

85"
Ser

Leu
Arg
Asp
Pro
245
Thr
Thr
Lys
Glu
Asn
325
Thr

Met

<210> SEQ ID NO:lé

Pro
Arg
Ala

Cys

His

70
Gln

Phe

Leu !

Leu
Thr
156
Tyr
Asn
Lys
Ser
His
230
Ala
Thr
Gly
Thr
Lys
310
Arg

Met

Ile

Asn
Val
Gln
Leu
85

His
Phe

Val

Asn
Val
295
Ile
Thr
Phe

Gly

360

Gly
Ser
Pro
40

Gly
Arg
Ala
Ala
Arg
120
Val
Pro
Thr
Met
Asp
200
Leu
Pro
Asp
Ile
Cys
280
Arg
Arg
Met

Pro

Asp
360

His
Ile
25

Asp
Val
Cys
Asp
Gin
105
Val
Asp
Leu
Ala
Met
185
Ela
Glu
Ser
Phe
Leu
265
Lys
Lys
Tyr
G1ln
Asp

345
Pro

13/27

Gln
10

Tyr
Met
Val
Asn
Arg
Met
Arg
Pro
Gln
Leun
170
Arg
Arg
Trp
Lys
Gly
250
Gly
Met
Leu
Lia
Gln
330

Thr

Met

Val
Ser
Met
Gly
Gln
75

Val
His
Thr
Asn
Val
155
Asn
Asp
Gln
Gly
Gly
235
His
Lys
Tyr
Vai
Leu

315
Ala

Va;
Ala
Val
Ser
&0

Gln
Thr
Glu
Glu
Ser

140
Val

Leu )

Val
220
Arg
Phe

Met

Glu
300
Gly
Pro

Lys

Leu

363

Asp
Gln
Cys
45

Leu
Tle
Ala
Met
Gly
125
Meat

Asp

Ser
Gin
205
Met

Ala

Pro
FPhe

285
Ala

Ile
Phe

Gly
365

Leu
Glu
30

Gly
Gln
Arg
His
Met
110
Gly
Phe
Asp
Ile
His
180
Phe
Val
Tyr
Leu
Ala
270
Ile
Val
Gly
Val

Gly
350

Ile
15

Gly
Gly
Arg
His
Trp
Asn
Ser
Arg
Leu
Asp

175
Ala

Tyr
Arg
Ser
255
Val
Lys
Asn
Gly
Leu

335
Asp

Asn
Trp
Ala
Lys
Gln
80

Lys
Asp
Leu
Ser
Asp
160

Ser

Phe

Met
320
Thr

Leu

PCT/CA2008/000721



<211>
212>
<213>

<400>

Mat
1
Ala
Asn
Tyr
His
65
Ser
Asn
Arg
Asp
Ile

145
Val

His
Val
305
His
Asp
Leu
Gln
Ile
385

Asp

Ser

736
PRT
Regovirus

SEQ ID WO:

Rla Tyr Iie

Ile
Asp
Met
50

Lys
Gln
Val
Lys
Val
130
Gln
Ile

Thr

Val

Ile
210
Ile
His

Ile

Gly
Val
35

Leu
Asn
Leu
Asp
Asp

115
Tyr

Asn

Gly
Leu
Gly
195
Ala
Pro
Ala
Asn
Gln
275
Asp
Val
Val
Cys
Thr

355
Leu

Leu
20

Ser
Asp
Trp
Leu
Arg
100
Asp
Rla
Leu
Ala
Ser
180
Ar

Thr
Asn
Asn
Arg
260
Leu
Val
Bla
Pro
Ile

340
Met

Ser
420

16
Ala

Leu
Tyxr
Gly
Leu
Glu
85

Arg
Glu
Pro
Asn
Arg
165

Phe

Val

245
Lys

Met
Tyr
Asp
Val
325
Arg
Leu
Asn
Gly
Phe

405
Thr

Val
Glu
Gln
Tvr
His
70

Tyr
Leu
Tyr
Leu
Arg

150
Ile

Phe
230
Leu
Arg
His
Lys
Gly
310
Cys
Gln
Ser
Pro
Phe
390
Val

Ile

Pro
Ser
Asp
Glu
55

His
Trp
Arg
Asn
Ile
135
Gly
Leu
Met
Hig
Cys
215
Ile
Asn
Leu
Leu
Val
295
Leu
Ile
Glu
Asp
Ser
375
Ile

Lys

Met

Ala
Phe
His

40
Ala

Gln
120
Ser
Glu
Leu
Thr
Ser

240
Phe

Pro
280
Asp
Arg
Leu
Asp
Gly
360
Ser
Asn

Pro

Arg

Val
Gly
Asp
Gly
Val
Ser
Arg
105
Leu
Sex
Ile
Tyr
Lys
185
Brg
Val
Leu
Ile
Val
265
Tyxr
Val
Asn
Glu
Gly
345
Leu
Val
Arg

Ile

Val
425

14/27

Val
Val
Tyr
Asp
Tyr
Asn
S0

Leu
Ala
Thr
Val
Ala
17¢
Cys

Phe

FPhe
Ser
250
His

Val
Val
Met
330
Met
Thr
Pro
His
Gly

410
Leu

Asp
Asp
Val
Val
Cys
75

Pro
Met
Arg
Thr
Tyr
1558
Pro
Ile
Asn
Ser
Tyr
235
Pro

Asp
Ser
315
Leu
Leu
Asp
Pro
Thr
385
ARla

Asp

Ser
Ala
Leu
Ile
50

Leu
Ser
Leu
Ala
Ser
140
Thr
Arg
Ile
Yal
Gly
220
Gln
Gln
Pro
Lys
Met

300
Arg

Gly I

Thr
Arg
Asp

380
Ile

Ser

Brg 5

Gly
Asp
Asp
Leu
Ala
Lys
Phe
125
Pro
Thr
Lys
Pro
Gly
205
Val
Arg
Ile
Ser
Arg
285

Leu

Lys

Asp
Arg
365
Val
Asp

Leu

Ile

Ala
30

Gln
Ala
Pro
Ile
Lys

110
Lys

Tyr
FPhe

190
Thr

Val
Asp
270
Gly
Phe
Leu
Glu
Trp
350
Thr
Ile
Val

Pro

Ser
430

Ser
i5

Asp
Leu
Teu
Pro
Pro
45

Asp
Ile

Thr

Ser
255
Arg
Ala
Glu
Thr
ile
335
Phe
His
Leu
Met
Lys

415
Ile

Val
Lys
80

Asp
Leu
Ser
Met
Arg
180
Bla
Lys
Pro
Glu
Ser
240
Asp
Arg
Ser
Val
Met
320
Bla
Leu
Cys
Asn
Pro
400
Gly

Leu

POT/CA2009/000721



Gly
Gly
Lys
465
Leu
Gln
Lys
His
Arg
545
Asn

Lys

Arg

Glu
625
Pro

Glu

Leu
705
Arg

<210>
<2ll>
<212>
<Z213>

<4006>

Met
i
Gly
Ser
Ile
Arg

65

Asn

Asp

Ile
Glu
450
Gly
Asn
Ala
Phe
Rla
530
Leu
Arg
Met
Leu
Asp
610
Gln
Tyr
Lys
Val
Asn
690
Thr

Gly

Gly
Asn
Leu
Rla

50
Met

Gln
435
Gln
Ile
Ser
Phe
Tyr
515
Asp
Lys
Glu
Tyr
Leu
5985
Pro
Leu
Val
Asn
Val
675
His

Ala

Ala

Asn
Val
Ser
35

Val
Thr

Ser

Pro

Ile
Met
Ala
Asp
Leu
500
Asp
Ser
Ile
Gly
Ala
580
Ile
Ala
Meat
Ser
Trp
660
Gly
Leu
Lys

Ala

SEQ ID NO:
708
PRT
Reovirus

SEQ ID NO:

Ala
Phe
20

Leu
Gly
Ser

Gly

Leu

Met
Glu
Gly
Leu
485
Pre
Asn
Glu
Pro
Gly
565
Thr
Cys

Ser

Ile
645
Gly
Giu
Pro
Tvr
Tyr
725

17

17
Ser

Lys
Ser
Asp
Lys
Als

85
Val

Val
470
Tle
Leu
Ser
Leu
Tyr
550
Glu
Ser
Pro
Thr
Asp
630

g
Gln
Pro
Val
Giu

710
Ser

Asp
70
Val

Val

Arg
Thr
455
Asp
Pro
Ala
Met
Leu
535
Ile

Leu

Trp
Ser
615
Gly
Ala
Tyr
Arg
Lys
695

Met

Ala

Ile
Ser
Gly
Thr

55
Ile

Pro 5

Val

Lla
444
Phe
Ser
His
Lys
Ser
520
Asn
Thr
Phe
Gln
Leu
600
Ala
Trp
Pro
His
Arg
680
Leu

Arg

Arg

Val
Ala
Met
40

Ser

Pro

Thr

His
Glu
Leu
Asp
Asp
305
Glu
Ala
Glu
Gln
Pro

585
His

Glu I

Cys
Arg
Ala
6€5
Val
Val

Leu

Leu

Gin
Glu
25

Leu

Val

Glu

Glu

15/27

Val
Gln
Asp
Asp
430
Leu
Gly
Asn
Val
Leu
570
Lys

Met

Gly
Leu
650
Gln
Ser
Ser

Ser

Bla
730

Thr
10

Thr
Asn
Thr
Thr
Ser

90
His

Val
Ala
Asp
475
Arg

Leu

Asn
555
Val
Trp
Glu
Gly
Cys
635
Val
Val
Ala
Arg

Cys
715

Phe

Tle

Ser

Pro

Ser

Ala
75

Ala !

Ala

Asp
Val
460
Leu
Leu
Ala
Leu
Phe
540

Leu

Leu

Lys
Trp

620
Glu

Ile
Lys

Phe
700

Asn
Ser
Giy
Pro

60
Ile

Ser
445
Met
Ile
Gly
Pro
Leu
525
Gly
Met
Ser
Gly
Leu
605
His
Asp
Glu
Val
Ala
085
Ala

His

Ser

Val
Thr
Gly
45

Gily
lle

Val

Thr

Asp
Glu
Lys
Gln
Met
510
Thr
His
Ile
Tyr
Ser
590
Iie
Ile
Gly
Glu
Thr
670
Val
Cys

Ser

Asp

Thr
Ala
30

Val
Ala
Asn
Pro

Asn

Trp
Leu
495
Ala
Phe
Leu
Arg
Leu
575
Leu
Gly
Prec
Phe
Lieu
655
Asp
Tle
Phe

Thr

Leu
735

Gly
Val
Pro
Leu
Thr
Tyr

95
Phe

Val
Tyr
Val
480
Phe
Arg
Ser
Leu
Lys
560
Tyr
Leu
Glu
Arg
Ile
640
Met
Gln
Lys
Thr
Gly

720
Ala

PCT/CA2008/000721



Arg
Ser
Asp
225
Ala

Ser
Ala
Ala
305
Tyr
Ile
Thr

Asn

Lys

Val
136
Cvs

Gln

(o]
b
14

Val
Cys
210
Asp
Lys
Met
Ala
Met
250
Pro
Asn
Pro
Gly
Leu

370
Ser

385 -

Phe
Ser
Glu
Ala
Asn
465
Thr
Pro
Val
Rla
Lys

545
Tyr

Ile
Gln
Asp
Tyr
450
Tyr
Asn
Leu
val
Ser

530
Ile

Ser

Glu
115
Leu
Tyr
Val

Gln

Asn

Ser
275

Bsp 1

Val
Val
Lys
Thr
355
Asp
Tyr
Val
Ile
Ser
435
Asn
Tyr
Met
Ser
Pro
515
Leu

Ala

Pro

100
Met

Ser

Val

Pro

Ala
180

a Gln

Met
Leu
Asn
Glu

260
Ala

Pro
Arg
Ser
340
Asn
Gln
Lys
Phé
Gly
420
Ser
Tyr
Leu
Thr
Ala
500
Ala
Pro

Glu

Asn

Ala Leu
Val Ser

Gly val
150

Val Ile

165

Ala Leu

Thr Leu
Gln Ser

Ile Arg
230

Gly Gly

245

Ala Val

Pro Pro
Val Thr

Alz Pro
310

Thr Leu

325

Met Asn

Trp His
Ile Ala

Glu Thr
390

Gln Ser

405

Gln Ala

Phe Thr
Glu Pro

Leu Ala
470

Gln Pro

485

Gly Glu

Asp Leu
Asn Asp
Ala Ile

550

Ser Val
365

Glu
Pro
135
Ser

Thr

Lea

Ala
285
Val
Arg
Thr
Leu
Pro
375
Ser
Lys
Thr
Ala
Glu
455
Thr
Asp
Val
Ile
Ala
535
Lys

Pro

Phe
124G
Lys
Ala
Pro
Ala
Pro
200
Val
Tyr
Gln
Ala
Glu

280
Ala

Ile
Pro
Asn
360
Mat
Trp
Ile
Val
Gin
440
Gln
Phe
Val
Thr
Gly

520
Ala

10%
Asn

Tyr
Aryg
Thr
Leu

185
Thr

Lys
Pra
Trp
Val
265
Glu

Glu

Asp
Phe
345
Leu
Arg
Asp
Pro
Val
425

Ser

Ley

Trp
Val
505
Ser
Arg
Rsp

Gln

16/27

Arg

Ser

Arg
170
Glu
Asn
Leu
Lys
Met
250
Ala
Lys

Pro

Glu
330
Gln
Arg
Phe
Pro
Phe
410
Asn
Ile
Asn
Asp
Asp
490
Lys
Tyxr
Cys
Asp

Gly
570

Glu
Asp
Ala

155
Gln

Lys
Val
Leu
Glu
235
Asp
Ala
Ser
Gilu
Pro
315
Ala
Ile
Gly
Val

Asn
3985

Glu I

Ser
475
Ala
Gly
Thr

Met

Asp
555
Gin

Phe
Leu
149
Leu
Thr
Trp
Pro
Asp
220
Ala
Val
Sar
Lys
Ile
300
Pro

Thr

Glin

&la
Thr
460
Ala
Leu
Ala
Pro
Ile
540
Ala

Leu

Leu
125
Leu
Asn
Met
Glu
Ile
205
Asp
Ala
Ser
Ala
Leu

285
Tle

Thr
445
hAsp

Ala

Val
Glu
525
Asp
Gly

Ala

11¢
Asp

Thr
Asn
Tvr

Ile
180
Gly
Gln
val
Glu
Leu
270
Thr
Ala
Pro
Leu
Thr
350
Arg
Ley
Lys
Thr
Leu
430
Thr
Pro
Ile
Thr
Val
510
Ser
Arg

Pro

Ile

Lys
Tyr
Phe
Val
1795
Asp

Glu

Ser I

Mat
Val
Gin
160
Asp
Leu
Val
Pro
Leu
240
Thr

Pro

Gln

Ala As

Arg Me

335
Asp

Val
Gly
Val
Ala
415
Tyr
Ser
Glu
Thr
Met
435
Ser
Leu
Ala

Asp

Ser
575

Asn
Val
Gly
Gly
100
Ala
Ala
Leu
Met
Pro
480

Ser

Glu

Ser

Glu
560
Gln

PCT/CAZ008/000721



Leu Gl
Ser Ly

Thr I1

Ile Ala Leu

625
Ser Al

n Asn

& Pro
675

Ser Asn Arg

69

0

Gly Tyr Thr

705

<210>
<211>
<212>
<213>

<400>
Met Al
1

SEQ ID NO:

721
PRT

Gly
580
Ala
Thr
Ala
Val
Trp
660
Lys

Arg

Arg

Reovirus

SEQ ID NO:
Phe

a Ser

Rla Lys Arg

Gln Ser Phe

Thr Lys Ala

50

Asn Val Pro

65
Phe Se

r Ser

Ala Tyr Leu

Val Al

Ala Il
13

a Ser

115
& Lys
0

Asn Phe Val

143

Asp Val Tle

Val Arg Thr

Gly Leu Asp

Gly I
21

a Met
0

Ala Pro Gly

225
Phe Ms

t Phe

Thr Leu Glu

Asp
20
Thr

Ile

Ser
Val
Glu
180
His
Lys

Yal

Met

Tyxr
Ser
Gln
Gin
Lys
645
Thr

Pro

Val

Glu
Val
Ala
g5

Glu
Giu
Gly
Ala
Ala
165
Glu
Aryg
REla
Gly
Gln

245
Ala

Gly
Arg
Ala
Gly
630
Thr
Gln

Asp

Lys

Gly
Ser
Ser

Gln

Asp

70
FPhe

Cys
Ser
Met
Met
150
Glu
Lla
Gly
Ala
Asn
230
His

Asp

Val

Ala
615
Val

Alan

Phe
Ser
Val
Gly
55
Ar
Ser
Leu
Phe
Ser
135
Leu
Ile
Lys
Pro
Asp
215
le
Lvs

Tyr

Met
660
Pro
Lys
Val
Phe
Preo

680
Asp

Ser
Leu
Asp
40

Ser
Lys
Ile
Pro
Gln
120
Leu
Lys

Glu

Gln
200
Ile

Asp

Pro

Phe

Ile
585
Gin
Val
Thr
Ser
Leu
665
Thr

Ser

Ala
Ala
25

Met

Met

Val

Ser

Gln
105
Ala
Gin
Met
Arg
Ala
185
Gln
Gln
Pro

Leu

Lys

17/27

Phe
Ala
Leu
Ser
Lys
650
Asp

Ser

Tyr

Asn
10

Rla
Ser
Ser
Val
Gly
Leu
Ser
Asp
Thr
Leu

170
Asp

Leu

Glu

Ela
250
Ile

Asn
Phe
Ser
Leun
635
Leu

Lys

Gly

Thr
Thr
Gln
Ile
Ser
Val

Giu

Ala
Val
155
Ala
Glu

Asp

Thr

Ile
235
Ala

Tyr

Pro

T
Lo

Asp
620
Arg
Ser
Val

Asp

Gly
700

Val
Pro
Ser
Pro
60

Leu
lle
Gln
Val
Ile
140
Thr
Ser
Glu
Val
His
220
Tvr
Rsp

Pro

Lys
Gly
05
Lys
Thr
Ser
Ser
Ser

685
Val

Pro
Gly
Arg
Tyr
Val
Ser
Ala
Ala
125
Thr
Arg
Thr
Leﬁ
Ser
205
Asp
Asn

Glin

Thr

Gly
580
Asp
Asn
Lys
Ser
Ala
670
Gly

Val

Val
Leu
30

Glu
Gln
Val
Pro
Met
110
Lys
Ala
Gln
Ser
Met
190
Asp
Val
Glu

Ser

Tvr

Ile
Pro
Asn
Ser
Glu
655
His
Glu

Lvs

Ser
15

Arg
Phe
His
Aryg
Ala
85

Ala
Arg
Phe
Asn
Val

175
Lay

Len
Ser
Trp
Leu
640
Ser
Phe

Ser

Arg

Lys
Ser
Leu
Val
Pro
80

His
Phe

Phe

Phe
160

Leu
Arg
240
Phe

Glu
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His
Thr
Pro
305
Val
His
bhla
Val
Val
385
Val

Ser

Val

Val
465
Gln

Arg
Glu
Asp
625
Arg

Thr

Ser

Val
T05
Leun

Asp
Lys
230
Asp
Ala
Ala
Asn
Lys
370
Cys
Ser
Ala
Asp
Lel
450

Leu

Leu

Val

Asp
Leu
530
Ser
Ser
Lys
Arg
Arg

610
Leu

Ile
Ala
Leu

620
hAsp

Gly
275
Asp
Asp
Arg
Ala
Thr
355
His
Val
Leu
Cys
Ala
435
Met
Phe
Asp
Val
Pro
515
Sear
Leu
Leu

Glu

Glu
585

e

Ile

Thr

260
Arg

Glu
Lys
Phe
Gln
340
Gln
Gly
Gly
Cys
Arg

420
His

Leu
Ala
Glu
500
Thr
Ser
Asn
Asp
Asp
580
Ile

Ser

Met
Val
Thy
Thr
325
Arg

Val

Glu
Ser
485
Leu
Pro
Glu
Ala
Met
565
Giu

Met

Lys

Glu
645
Asn

Val

Rla
Leu
Val
310
Lys
Ser
Ile
Ser
Asp

390
Leun

t Thr

Ala
Tyr
Arg
470
Arg
Glu

Val

Val

Glu
Pro

BAsp
710

Asp
Alas
295
His
Val
Gly
Ser
Asp
375
Pro
Leu
Leu
Phe
His
455

Ser

Gln

-Lys

Thr
535
Leu

Leu

Leu

Leu

Ser
685
Leu

Gin
2890
Glu
Leu
Phe
Gln

lie

360

Gly
Leu
Met
Arg
Gln
440
Pro
Asn
Cys
Gin
Leu
520
Arg
Glu
Arg
Asp
Ar

806
Ala

Asp
680

Leu 1

Ile

265
Lys

Gln
Leu
Tle
Arg

345
Thy

Ser
425
Arg
Ser
Asp
His
Iie
505
Gln

Leu

His
Ala
585
Ser
Ala
Gln
Lys
Tyr

665
Ala

18/27

Gin
Thr
Asp
Gliu
330
Ser
Ser
Val
Thr
Glu
430
Leu
Val
Arg
Val
Glu
480
Ile
Pro
Gln
Asp
His
570
Val
Giu
Lys
Ala
Gln
650
GIn
Leu

Sexr

Phe

Sar
Ile
Arg
315
Asp
Val
Ala
Asn
Leu
3595
Lys
Met
Leu
Lys
Thr
475
Cys
Met
Leu
Met
Val
555
Thr
Arg
Val
Cys
Gin
635
Ile
Gln
Asn
Ala

Ser
715

Gly
Phe
300
Asp
Val

Leu

Ala

Arg,

380
Ser

Leu
Lys
Ser
Leu
460
Asp
Pro
Gln

Leu

Glu
540

Gln
620
Glu
Ala
Glu
Gln
Thr

760
Val

Leu
285
Lys
4Asp
Ala
Asp
Leu
365
Lys
Thr
Ser
Thr
Gln
445

ia
Gly
Val
Lys
Ser
525
Leu
Ser
Ile
Ala
Gln

605
Thr

Leu
Arg
685
Fro

Pro

270
Ile

Leu
Asp
Fro
Asp
350
Lys
Asn
His
Val
Gly
430
Gly

Tyr

Ile I

Leu
Ser
510
Glin
Ser
Ala
Asn
Pro
580
Gly
Val
Thr
Leu
Gln
670
Gin
Ile

Thr

Leu
Asp
His
Gly
335
Leu
Trp
Val
Asn
Leu
415
Arg

Tyr

Gly

Gln
485
Ile

Leu

Glu
Val
655
Ala
Ala
Asp

Asp

Cys
Ala
Val
320
His
Tyr
Val
Lys
Gly
4400
Asn
Asp
Thr
Glu
Leu
480
Gln
Gln
Arg
Als
Ser
560
His
Val
Cys
Asp
Leu
640

Ser

Leu

Ser

Glu
7240
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<210>
<211
<212>
<213>

<400

Met
1

Ser
Ala
Ile
Thy
65

Val
Cys
Gly
Gin
Arg
145
Ala
Glu
Ile
Tyy
Ala
225
Gln
Cys
Thr
Leu
ABp
305
Ala
Lys
Thr
Met
Val

385
Gln

Ser
Gly
Phe
Pro
50

Lys
Arg
Ser
Arg
Ala
130
Gln

Glu

Leuy
210
Ile
Thr
Leu

Lys

Glu
290

Ala
370
Leu

Lys

Ser
Ile
Ser
35

Phe
Pro
Arg
Iie
Ley
115
Arg

Ila

Pro
Arg

185
Ser

His
Ser
275
Gly
Lys
Ser
Gly
Val
355
Cys
Gln

Asp

SEQ ID NO:
12067
PRT
Reovirus

SEQC ID NO:

Met
Thr
20

Met
Ser
Ser
Lys
Val
100

Ser

Ile

Alz
260
Ile
Gly
Phe
Ala
Len
340
Lys
Thr
Glu

Trp

13

13
Ile

Asp
Fhe
Asp
His
Thr
85

Glu
Glu
Ala
Ala
Gly
165
Leu
Ile

Gly

Leu
245
Ala
Phe
Tyr
Met
Pro
325
Ser

His

Leu
Ala
Thr
Pro

150
Ser

Ser
Val
Leu
230
Asp
Ala
Pro
Cys
Tyr
310
Ser
Ser
Asp
Gly
Thr

390
Gly

Thr
Ser
Arg
Alz
55

Ser

Gln

Thr
135
Leu
Leu
His
Gly
Phe
215
Ser
Pro
Ser
Gln
Pro
295
Met
Asn
Val
Phe
Ile
375
Gln

Pro

Gln
Asn
Ser

40
Met

Gly
Glu
Glu
12¢
Tyr
Glu
Tyr

Asn

Pro
200

Trp 1

Asp
Ser
Ser
Asn

280
Asn

Ala
360
Phe
Ser

Ile

EBhe

.Asp

Asp
Leu
Tyr
Pro
Pro
145
Rsn
Gly
Lys
Asp
Cys

185
Leu

Leun
Leu
Ser
265
Thr

Leu

Val

19/27

Gly
10

Val
Val
Pro
Tyr
Asp

S0
His

Arg A

Arg
Phe
Pro

170
Pro

Val
250
Tyr
Leu
Glu
Met
Lys
330
Glu
Val
Val

Giu

Glu

Pro
Phe
Tyr
Ile

Ile

Ile
Val
ih5
Val

Leu

Asp

Pro
315
Rla
Leu
Arg
Arg
Ile

395
Ile

Phe

Glu

Thr
Lys
Ala
140

Leu

Leu

Trp
Ser
Leu

300
Leu

Arg
Tyr
Thr
380
Lys

Arg

Ala
Tyr
Leuy
Asp
125
Glu
Ala
Gln
Cys
Ala
205

Arg

Ala

Met
285
Glu

Ser

g Glu

Lys
Ile

365
Pro

Ile

Glu
Ala
30

Leu
Thr
leu
Vai
Thr
116
Gly
Ser
Leu
Lys
Phe
1980
Pro
Met
Iie
Val
Ile
270
Tyr
Pro
2la
Leun
Arg
350
Arg
Thr

Pro

Ser
i5
Ala

Asn
Pro
85

Ser
Asp
Gln
Leu
Tyxr

175
Arg

Thr
Leu
Gin
255
Leu

Glu

Ile

Lys

Arg
8Q

Asn
Tyr
Ser
Bla
Val
160
Asp

Glu

Ser
Gln
240
Ile
Lys
Ser
Ser
Tyr
320
Glu
Lys
Ala
Thr
Pro

400
Asp
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Thr
Ala
Ala
Ala
465
Leu
Thr
Met
Thr
545
Ser

Pro

Gly
Ser
625
Ile
Arg
Phe
Thr
Val
705
Lys

Leuy

Leu
Phe

Tyr
865

Thr
Ala
Ile
450
Leu
Gly
Alg
Ser
Pro
530
Ala
Ala
Pro
Thr
Val
610
Ile
Ser
Gly
Thr
Glu
690
Trp
Ser
Met
Gln
Lys

770
Phe

Ser
850
Pro

Ser
Arg
435
Met
Arg
Leu
Asn
Met
515
Lau
Asp

Val

Asn

Ile
Lys
755
Tvr
Ile
Lys
Asp
Trp
835
Arg

Met

Ser
420
Met
Arg
Glu
Pro
Leuy
500
Gly
Azn
Tyr
Ile
Gln
580
Asp

Ser

Asn

Met

Ser
660
Met
Thr
Pro
Thr
Ile
740
Met
Asp
Phe
Glu
Gln
820
Gln

Gln

405

Ile
Ala
Ser
Ser
Val
485
Pro

Leu

Val

Glu
565

Ser I

Phe
Ser
Asp
Gln
645
Tyr
Thr
Ala
Glu
Ile
725
Asp
Leu
Ile
Gly
Arg
805
Ile
Arg
Arg

Ser

Ala

Gln
Leu
470
Lys
Phe
Arg
Pro
Asn

550
Lys

Phe
Ser
Glu
630
Asn
Arg
™hr
Asn
His
710
Giln
Gly
Glu
Ala
Cys
790
Ala
Met
Trp

Thr

Phe
870

Arg
Gln
Tyr
455
Tyr
Ala
Ser
Asn
Gln
535
Tyr
Val
Asn
Leu
Ile
613
Ser
Met
Val
Thr
Asn
695
Thr
Arg
Thr
Leu
Tyr
775
Arg

Asn

Gly

Met
855
Val

Tyr
Pro
440
Val
Ala
Ala
His
Gln
520
Gln
His
Ile
Tie
Ser
oY
Gly
Val
Ile
Aszn
Phe
680
Ser

Asp

Asn

Tle
TG
Asp
Ile
Ser
Val
Arg
B840
Ile

Tyr

Leu
425
Arg
Thr
Ile
Thr
Thr
505
Val
Gln
Mat
Pro
Asp
585
Val
Lys
Val
Gln
Asp
665
Pro
Thr
Asp
Tyxr
Ala

745
Ser

Ser

Phe
825
Tyr

Gly

Trp

20/27

410
Tyr

Thr
Ala
Asn
Lys
499
Ser
Gln
Val
Asn
Leu

570
Ile

Pro
Gly
His
650
Ser
Ser
Met
Pro
Val
730
Gly
Lys

Thr

Arg
Trp
Arg
Val
475
Ile
Val
Arg
Ser
Leu
555
Gly
Ser
Met
Phe
Val
635
Leu
Phe
Gly
Met
Asp
715
Cys
Lys
Tyx
Ala
Leu
795
Glu
LAsn
Trp

Ser

Leu
875

Thr
Asp
Gly
460
Ser
Phe
Ala
Arg
Ala
540
Ser
Val
Ala
Ala
Met
620
Arg
Ser
Ser
Ser
Glu
700
Val
Gln
Val
Gly
Glu
780
Ser
Glu
Gly

Ala

Val

860
Pro

Tre
Pro
445
Gly
Leu
Gln
Ile
Pro
525
Pro
Thr
Tyr
Cys
Ala
605
Gly
Ala
Lys
Pro

Thr

685
Thr

Leu
Gly
Asn
Glu
765
Tyr
Arg
Pro
Val
Leu
845
Gly

Léu

Tyr
430
Lau
Ser

Pro

Ala

His
Thr
Ala
Asp
590
ile

Val

Ala

676
Ala

Phe 1

Arg
Asp
Ser
750
Glu
Leuy
His
Trp
His
830
Cys
Tyr

Val

415
Leu

Phe
Gly
Asp
Ala
495
Ala
Ser
Thr
Ser
Ser
575
LKla
His
Pro
Arg
Tyr
£55
Asn

Thr

Leu
Asp
735
Glu
Phe
Lys
Pro
Pro
B15
Asp
Cys

Leu

Lys

Ala

Gln

Phe
480
Gin

Leu
Gly
560
Ser
Ser
Glu
Ala
Pro
640
Lys
Asp
Ser
Thr
Met
720
Gly

Thr

'Ile

800
Ala

Gly
Ala
Gln

Ala
B8O
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Phe
Leu
Trp

Gly

Gly
Gly
Met

RAsn

Pro
885
Ser

Ser Asp

Met Tyr
900
Val Ala
815

Ala

Asn

Asp Tyr

93¢ -

Gly
8945
Rla
Tyr

Ser

Leu

Tyr

Rla

Glu

Phe Asp

Tyr Met Ala
Glu
963

Asn

Pro Arg
Gln
980
Glu

Leu

Trp
8995

Lys

Val Pro

1010

Ile Ala

1025
Ala

Leu

Leu

Phe

Arg
Leu
Arg

Leu

Thr Arg Glu

Arg His Arg
1045
Lys Trp
1060

Pro Leu

Val

Leu
1075

Lys Met Val

1080

Tyx
1105
Val

Asp Lys Lys Ala

Ser

Thr

Asn Ala Ile

Phe Ala Gln Thr

Asp
1125
Leu
1140

1155

1170

Met
1185

Pro Lys
Trp Leu
Ala Thr

Giy Arg

Ser

1205

1220

1235

1250
Arg Ser Ala

1265

<Z210>
<211>
<2L2>
<213>

<400

SEQ ID NO:20
1289

PRT

Reovirus

SEQ ID NO:20

Tre
Trp
Gly
Arqg
Gln
550
Val
Fro
Tyr
His
Glu
1030
Tyr
Arg
Cys
Ser
Leu
1110

Ser

Thy

Glu Ala Asp Ala Leu
Val Gln Leu Ala Arg

Leu Asp Phe Asp

1190

Ile Phe

Ile Ser

Val
920
Cys

Tyr

Arg
935
Leu Pro

hkrg Glu

Glu Leu
Ala
1000
Lys Trp
1015

Leuy Ala

Gly

Sexr Ser

Met Cys

Ala Gly
1080
val Gly
1085
Phe Met

Ala Leu

Ala Gln

Ala Gly
1160
Val Val
1175

Ser Met

Asp Gly Arg His Leu Asn
Brg Rla Ile Leu Arg Phe

Gly Val Ala val hsp Ile

1240

1255

21/27

Ser Trp
890
Ile

Tyr

Leu
a05
Thr

Arg

Asp Arg

Phe Asn
Pro
955
Thr

Asn

Phe
970
Ser Arg

Ile

Ile

Tyr Gln Gly

Met Asp
1035
Ser Lys
1050

Glu Ala Arg
1065

Phe

Ile Asp Pro I

Pro Met Leu
Ala Lys Thr
1115

Leu Arg Leu
1130

Leu Leu
1145
Lys

Met

Ile Met

Asn Ala
His
1185
Ile

Phe Lys
Thr Asp
1210
Leu Gly Ala
1225

Tyr Leu Glu

Ser Leu Gly Giln Arg Phe Met Thr Trp

Met
Pro
Cys
Leu
G940
Lys
Gln
Val
His
Ala
1020
Glu
Leu

Glu

Gln
1100
Val
Arg
Val
Leu
Val
1180
His
Pro
Gly
Asp

Met
1260

Pro Thr Gly
895

Thr

Asp

Met
910
Pro

Leu Arg

Ser Val Phe

525

Lys Leu Tyr Gln

Lys Ser Gly Arg

860
Ser Asp
575

Gly

Bla Leu

Leu Arg Arg
890

Asn Pro

1005

Gln Glu

Pro Ser

Ala Ala

Thr Leu Met Arg
10490
Ala Tyr
1055
Fro Ser Val Asp
1070

Asn Ser Asp Pro
1085

Ser Thr Arg Lys

Leu Glu

Ser Gly Leu Asp
1120

Thr Leu Gly Ala

1135

Gly Leu Gln Glu
1150

Gln Asp
ileb
Pro

Val Asn

Trp

Asp Thr

Leu
1200
Met Gly
1215
Met Thr

Val Lyé Leu

Pro Arg

Met Val
1230
Ile His Gly Gly
1245

Brg Gln Glu Gly

Met Ala Asn Val Trp Gly Val Arg Leu Ala Asp Sexr Leu Ser Ser Pro
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Thr
Asp

Gin

Phe
Asp
145
Gly
Asn
Ser
Rryg
Asp

225
Met

Ala
Ala
Ser

305
Gln

Tvr
Gln
385
Thr
Leu
Asp

Leu

Glu
465

Tle
Leu
ﬁrg
5¢

Leu
Trp
Leu
Phe
Tyr

130
Leu

Glu
Gln
Gln
280
Leu
Leu
Gly
Ala
Val
370
Ser
Ile
Thr
Ala
Ser

450
Gln

Glu
Asp
35

Thr
Val
Glu
Arg
Val
115
AED
Leu
Val
Ser
Tyr
195
Phe
Pro
Ser
Ser
Pro
275
Tvr
Leu
Thr
Val
Tyr
355
Arg
Leu
Asp
Gln
Leu
435

Ser

Tyr

Thr
20

Al=z
Asn
Leu
Arg
Ile

106
Ala

Thr
Ala
Cys

260
Val

Asn
340
Asp

Ser
Gln
Leu
4240
Ser

Glu

Gly

(&1}

Arg
Asn
Agn
Asp
Phe
85

Tyr

Asn

Asn
Pro
245
Leu
Thr
Gly
Thr
Arg
325
Glu
Ser
Asn
Asp
Ala
405
Pro
Tyr

Leu

Arg

Thr
Pro
Ile
Thr

70
Met

150
Val

Asp
Ala
His
Gly

230
Pro

Giu
Asn
310
Trp
Thr
Pro
Glin
Thr
390
Ala
Leu
Tyr

Pro

Ser
470

Arg
Gly
Val
55

Gln
Arg
Ile
Leu
Leu
135
Bla
Ala
Asp
Phe
Asp
215
His
Tyy
Gin
Leu
Asp
295
Gly
Leu
Pro
Ser
Leu

375
Pro

Arg
Val
Gln

455
Leu

Gln
BArg
40

Ala
Leu
Glu
Ser
Val

120
Leu

Phe
Asp
280
Ser
Tvr
Ser

Leu

Val
3e0

g
Ser
Asp
Pro
Asp
440
Leu

Phe

Tyr
25

Gla
Val

Tyr

Asn
105
Gly
Ile
Leu
Gly
Pro
185

Ser

Ser

Gln
Ser
Trp

345
Val

22/27

10
Thr

Pro

Gln

Leu
90
Tyr

ile
Ser
Arg
170
Pro
Asp
Ala
Leu
Asn
250
Ala
Cys

Thx

Phe
330
Pro
Asp
Gly
Val
Gly
410
Ty
Bsn

Asp

Leau

Leu

Phe
Arg
Ser
Phe
Asn
Gln
155
Lys
Leu
Thr
Gly
Leu
235
Ela
Asn
Tyr
Tyr
Ala
315
Val
Gin
Gly
Met
Glin
385
Asp
Gly
Arg

Thr

Ala
473

His
Lys
Phe
60

Pro
Val
Asn
Leu
Asp

140
Phe

Phe
Tyr
Val -
220
Gly

Thr

His
Arg
300
Arg
Ser
Gilu
Lla
Arg
380
Trp
Leu
Asn
Ser
Tyr

460
Arg

Asp
Pro
45

Arg

Gly

Leu

Giu
Ser
125
Thr
Phe
Leu
Ala
Glu
235
Leu
Thr
ASp
Arg
Leu
285
Leu
Pro
Gln
Aryg
Thr
365
Ile
Leu
Met
Ile
His
445
Phe

Lys

Leu
30
Leu

His
110
Asn
Met
Gln
Gln
Lys
190
Val
Val
Leu
Rla
Bla
270
Arg

Gly

Ile
Tyxr
350
Gln
Ser
Pro
Val
Trp
430

Asp

Ile

15

Cys &

Arg
Leu
Phe
Tyr

95
Val

lle
Ser
Met
175
Asp
Leu
His
Thr
Met
255
Arg

Trp

Val I

Pro
Met
335
Val
Tyr
Ala
Gln
Ser

415
Val

GLly

Asn

Asp
B0

Glu
Asn
Ala
Gly
His
160
Giu
Leu
Asp
Tyr
Gln
240

Leu

Pro

Leu
Tyr
400
Arg
Gly
Val
Asp

Asp
480
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Lrg
Tle
Ala
Val
Ser

545
Asp

His
625

Ile I

Gly

Phe

Arg

Gly
7085

Gln

Ala
Thr
Leu
Arg

785
Ala

- Glu
Val
Thr
BG5S
Val
Ala
Val

Pro

Thr

Ser
Asp
Tyr
Ile
530
Ser
Leu
Val
Leu
Gly

610
Tyxr

Val
Leu
Gln
6530
Ile
Ala
Arg

Tle

Arg T

770
Thr

Ser
Ala
Ala
Asp
BEO
Thr
Arg
Gly
Leu
Thr

30
Asn

Leu
Pro
Phe
515
Glu
Val
Ala
Asp
Val

595
Ser

Pro
His
Val
675
Leu

Glu

Ala

Val
Lys
835
Ile

Phe

Val
Asn
500
Gly
Pro
Arg
Arg
Gin
580
Glu
Phe
Glu
Phe
Gln

660
Asp

Pro 5

Thr
Arg
Ser

740
Ser

Leu
His
Tyr
820
Ile
Arg
Leu
Asp
Ser
300
Lys
Val

Arg

Leu

Lys
485
Thr
Ala
Trp
Gln
Pro
565
Val
Sex
Val
Gln
Val
645
His

His

Ile
Ile

725
Ile

Pi:o
Val
B8OS
ASDp
Leu
Pro
Gau
Ile
ggos
Met
Ser

Val

Tyr

Asp
Gly
Ser
Ile
FPhe
550
Phe
Val
Leu
Val
Lys
630
Thr
Ser
Phe

Phe

Ser
710

o)

Gly

Ala

Thr
Leu
870
Val
Thr
Thr
Arg

Arg

Thr
Lys
Ala
Gln
535
Gly
Pro
Asp
Leu
Lys
615
Ile
Asn
Ser
Tyr
Gly
695
Ile

Ile

Ser
Ile
775
Asp
Leu
Asp
Leu
Ala
855
Asp
Thr
Phe
Ala
Ser

935
Phe

Alg

Glu
Giy
520
Gly
Tyr
Ser
Gly
Ser

600
Ile

Leuy b

Asn
Leu
Arg
6E80
Tyr
Glu
Ser
Tyr
Pro
780
Asp
Pro

Thr

Val

Val
Tyr
505
His
Lys
Asp
Gly
His
585

Ser

Asn

Val
Thr
665
Tyr
Val
Aszn
Gly
Glu
745
Ala
Pro
Val

Met

Val
825

ile Prc

840
Gin

Pro
Len
Met
Ala
805
Val
Lys

Lys

23/27

Leu
490
Leu
Ser
Iie
Val
Asp
570
Asp
Cys
Phe
Asn
Glu
650
Trp
Glu
Asp
Pro
Leu
730

Sar

Ser

Leu
Met
810
Leu
Ala
Ser
Ser
Leu

890
Ala

Val I

Gly

Phe

Lys
Arg
Gly
Ser
Ala

553
Tyr

Asp-

Met
Pro
Tle
635
Leu
Thr
Thr
Asp
Gly
715
Cys
His

Ala

g Ser

Phe
795
Tyr
Asp

Thr

Gly

Asp
875
Ser

Phe

His

‘Ser

Ala
Giy

540
Arg

Leu
His
Thr
€20
Thr
Phe
Ser
Leu
Gly
700
Phe
Ala
Gly
Arg
Leu
780
Glu

Asn

Ley {

Ser
Cys
860
Gly
Ireu
Gln
Val
Leu

940
Arg

Ala
Arg
Asp
525
Val
Gly
Phe
Ser
Ala
605
Arg
Ser
Phe
Gly
Ser
GBS
Ser
Ser
Lan
Ala
Arg
TE5
Glu

Asn

Fhe

Pro
545
Trp
Trp
Giy
Gin
Gln
925
Glu

Asp

Gln
510
Gln

Ala
Val
Ile
590
Thr
Pro
Tyr
Val
Val

670
Thr

Asn

Arg
750
Lys
Val

Val

Thr
830
Val
Asn
Ile
Ala
Leu
910
Val

Ile

Glu

Gin
495
Ser

Pro

Met
Ala

655
Tyr

Val
Mat
Gly
735
Val
Ser
Gin
Ser
Val
815
Gly
Thr
Val
Thr
Ala
885
Ile
Asn

Asp

Pro

Ala
Val
Leu
Pro
Val
560
Ser
Ser
Pro
Trp
Leu
640
Phe
Phe
Ser
Thr
Thr
720
Asn
Leu
Arg
Rla
Gly
800
Ser
Pro
Cys
Arg
Gly
880
Ala
Lys
Cys

Ser

Tyr
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G945
Ser Asp Met
Cys Ser Ile
Ala Leu

985
Glu Leu
1010
Leu

Leu
Ala
Gly Pro
1025
Ser

Leu Val

Phe Asn Ser

Ile Gln
1075
Met

Pro
Leu Asp
1080
Val Gly
1105
Ser

Ser

Pro Asp

Thr Ile Ala

Met Thr
1155

Phe

Leu
Asp Lys
1170
Val Lys
1185
Val

Leu

Gln Ser

Leu Asn Thr
Met
1235

Asn

ASp
Tle Leu
1250
Thr Asp Thr
1265

Pro Gly Asp

350
Ala Leu
965

Trp

Asp Glu Lys Ile

Pro Leu Ser
985

Thr Thr Leu

1000

Tyr Met Pro

1018

Arg Gly Asn

Thr
980
Leu

Val

Glu Ser

Met Lys

Met Glu Lys
1030
Pro Gly Phe
1045

Leu Ala

Ile Asn Ala
Ala
1060
Val Ser

Phe Ser Thr
1065

Phe Asp

1080

Rla Gly

Ala Gln

Val Phe Ser Asp

1095
Ala Asn Pro Val Ser
1110
Ile Thr Asp Ala

Asn
Val Asp
1125
Gly Thr
1140

Phe Val

Asp Val Asp lle
1145

Asp Gly

1180

Ser Ala

Arg Ile

Gin Phe Phe Ser
1175

Ala Asp Lys

1190

Val Gly Phe

Asp Ile Tyr

Arg Asp
1205
Thr Leu Pro Thr

Tyr

Ile
12290
Arg Glu

Asn
1225
Trp Ala Val Lys
1240
Gly Phe Val Leu
1255

Trp Ser Pro Ser
1276

Leu Thr Pro Leu

Ser Gln
Ile Ser

Tyr Thr
1285

<210> 3SEQ ID NO:21

<211l> 1275

<212> PRT

<213> Reovirus

<400> SEQ ID NO:21

Met Lys Arg Ile Prc Arg Lys Thr Lys
1 5

Asn Asp Ser Thr Glu Arg Ala Asp Asp

20 25
Lys Gln Asn Asn Lys Ala Gly Pro Ala
35 40
Asn Arg Glu Gin Tyr Lys Ala Arg Pro
50 55

24727

855

Cys Arg Thr

970
Tyr

Asp Leu

Ser Ser Ala

Ile Met Arg
1020
Phe Ile Val
1035
Gln Asp
1050

Glu Asp

Val
Val

Ala Thr Lys

Ile Thr
1106
Ser

Tyr
Leu Gly
1115
Trp Pro Ala
1130
Thr Val Asn

Gin Trp Gin

Ser Gly Thr

1180
Leu Tyr
1195
Gln

Leu

Ile
1210
Glu Asp

His

Glu Ser
Pro Gln Asp
1260
Ile Pro Thr

1275

Gly Lys Ser
10
Gly Ser Ser

Thr Thr Gliu

Gly Iie Ala
60

Sc0
Pro
875
Thr

Ala Trp

Arg Trp
89390
Ser Ile
1005
Ile Asp His
Gly Gin Asn Cys
1040
Cys Tyr
1055
Asn Ala Ala Met
1070
Gly Glu Trp Thr
1085
Met

Phe Asn

Gln Ala Leu

Phe Val Val Asp
1120

Leu Asp FPhe

1135

Tyr Tyr Arg

1150

Ala Asn Pro

Gln
Pro

Ile

1165

Leu Val Met Asn

Tyr Ile Arg Asp

1200

Leu Gln Leu
1215

Leu Ser Ala
1230

Thr Tle

Pro
Phe
Asn

1245
Trp Asp Val

Cys
Leu

Pro
1280

Tyr Ile Val

Ser Gly Lys Gly
15
Gln Leu Arg Asp
30
Pro Gly Thr Ser
45

Ser Vel Gln Arg

PCT/CAZ005/000721



Ala
©5

Pro
Glu
Thr
Asn
Ser
145
Ile
Ser
Pro

Met

Ser
225

~ Asn

Thr
Pro
Ser
Val
305
Ser
Gln
Met
Asn
Phe
385
Lys
Ser
Arg
Asp
Trp
465
Trp
Tyr

Glu

Ala

Thx
Asp
Ala
Asp
Ala
130
Asn
Val
Gly
Leu
Thr

210
Ser

Phe
Leu

370
Thr

Ala
Arg

Thr

115
Asn

Gln
Ser
His

Asp

fa

195
Len

Trp
Lys
Asp
Glin
275

Ala

His

Leu
Arg
355
Tyr
Glu
Tyx
Tle
Asp

435
Phe

Leu
Pro
Gln

515
Val

Ser
Lys
Asp
100
Ser
Glu
Lys
Lys
Gly

180
Leu

Thr
Ala
260
Val
Ile
Thr
Met
Asn
340
Ala
Leu
Gly
Ser
Cys
420
Arg

Glu

Ala
Gly
Glu
Lys
Leu
Pro
His
165
Tyvr
Asp
Ser

Asn

Ala
325
Thr
Asn
hsn
Ala
Iie
405
Asn
Ala
Thr
Leu
Glu
485
Val

Ser

Gin

Glu
70

Asn
Ala
Ala
Ser
Met
150
Pro
Gln
Ala
Ser
His
230
Gin
Leu
Gln
Ser
Trp
310
Pro
Glu
Val
Arg
Asn
380
Met
Phe
Gln
Ser
Ala
470
Cys
Asn

Gln

Pro

Met
Thr
Asp
Gln
Axrg
135
Ser
Ala
Cys
His
Asp
215
Pro
Leu
Cvys
Asp
Pro
2395
Ala
Pro
Thr
Leu
His

375
Leu

Asp
455
Arg
Ala
Arg
Ile

Val

Pro
Lys
Glu
Vai
120
Ser
Thr
Arg
His
Val
200
Ile
Ile
Leu
Thr
Val
280
Phe
Ser
Thr
Leu
His

360
Thr

Gln
Leu
Ile

520
Leu

Met
Gly
Ala
105
Thr
Gly
Arg
Val
Val
185
Ala
Gln
Val
His
Ser
265
Leu
Pro
Asn
Glu
Ser
345
Met
Gly
Ser
Thr
Ser
425
Asn
Leu
Asn
Gly
Met
505
Arg

Gln

25727

Lys
Asp
90

Thr
Tyr
Asn
Ile
Gly
170
Cys
Ser
Arg
Gln
Ala

250
Phe

Glu
Val
Lan

330
Val

Phe
Leu
Arg
410
Cys
Gly
Thr
Ile
Tyr
490
Pro

Ile

Asp

LAsn
75

Leu
Lys
Ser
Val
Ala
155
Leu
Ser
His
Elis
Val
235
Asp
Lys
Tyr

Ala

Asp
3158

Asn I

Arg
Leu
Ser
Pro
385
Met
Val
Ala
Val
Asn
475
Val
Tyr

Met

Ile

Lsn
Val
Lys
Asp
ASpP

140
Glu

Ala
Gly
Ile
220
Ser
Thr
e
Thr
Ala

300
Phe

Met
Ser
460
Pro
Thr
Arg

Asn

Ser

Asp
Asn
Gln
Thr
125

Asn

Ala

Val

Leu

. 208

Thr

Val
Phe
285
Val
Asp

His

Asn
Ser
445
Iie
Thr
Val

Ile

Iie
525

Val 1

Glu
Giu
Ala
110
Gly
Glu

Thr

Leu
180
His
Glu
Asp
Arg

ro
270
Phe
Ser
Arg
Leau
Asn
350

Val

His

Glu
Thr
Ser

510
Gly

Gly

His

Ser
Ala
175
Phe
Gly
Phe
Val
Leu
255
Ile
Thy
Arg
Asp
Phe
335
Pro
Leu
Thr
Ala
Asn
415
Val
Trp
Gly
Ile
Ser
495
Asn

Asn

Leu

Thr
20

Ser
Asp

Asn

Ala
160
Ser
Ser
Asn
Ile
Glu
240
Val
Val
Ser

Ile

Ser
320

Lys
Leu
Asp
Pro
Glu
400
Val

Gly

Val

Glu
480
Pro
Bla

Asn

Gin
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g
545
Ser

Val
Asp
Asn
625
Asp
Val
Arg
Met
Trp
705
Tyr
Giu
Pro
Cys
Trp
785
Lys
Val
Val
Val
Ser
865
Ela
Thr
Glu
Gln
Val
45
Thr

Phe

Arg

530
Ile

Thx
Leu
Ala
Asp
610

Leu

Pro

Glu
770
Thr
Leu
Glu
Pro
Thx
850
Thr
Ile
Asn
Val
Thr
330
Asp

Ala

BSD

Ser
Val
Gly
Leu

585
Ser

ala
Leu
Leu
755
Leu
Gln
Tlie
Leu
Tyr

835
Arg

Thr
Val
Phe
915
Leu
Arg
Bla

Leu

Thr
935

Pro
Ser
Lys
580
Ala

Ser

GlIu
660
Ser
Gln
Ile
Pro
Leu
740
Asp
Met
Ser
Lys
Ala

B20
Val

r Asn

Val
Trp
Q00
Ser
Val
Tyr
Thr
Ser

980
Gln

Leu

‘Glu

565
Leu

Gly
Tyr
FPhe
Pro
645
Thr
Ala
Leu
Ile
Asn
725

Leu

Fhe

Ala
885
Tyr
Asn
Thr

Leu

Phe
965
AsSp

Leu

Gin
550
Ser

Pro
Phe
630
Val
Ile

Phe

His
710
Val
Pro

Thr

Asn

1 Val

790
Met

Ile

Arg
Thr
870
Leu
Ala
Leu
Leu
Asp
850
Ala
Met

Ala

535
Ile

Thr
Pro
Leu
Lys
615
Ile
Lys
Pro
Ser
Ser
653
Arg
Fhe
Ile
Asn
Leu
775
Ser
Thr
Ala
Asp
Asp
855
Val
Leu
Asp
Gln
Val
935
Trp
Glu
Leu

Ile

Rsp
Thr
Ser
Tyr
600
Asp
Leu
Ala
Met
Thr

680
Pro

Pro
Pro
Arg
840
Thr
Gly
Ser
Ala
Ar

920
Ala

Iie

Lau

Gln
1¢00

Pro
Gln
Asn
585
Asn

Gly

Ala

Asp
665
Pro
Ile
Trp
Ser
His
745
Leu
Asp
Met
Met
Met
825
Asp
Ile
Val
Gly
Ile
805
Asp
Gln
Pro
Val
Glu

885
Tyr

26/27

Thr
Thr
570
Ser
Gly
Gly
Leu
Met
650
Asn
His
Asp
Pro
Ala
T30
Gln
Thr
Asn
Arg
Tyr
810

Leu

Arg

Pro

Lys
BS0
Tyr

‘Met

Tie
Ser
Asn

970
Pro

Ile
555
Leu
Asp
Val
Ser
Ala
835
Thr
Gln
Thr
Ala
Asn
715

Asn

Pro

795
Leu

Val
Gin
Leu
875
Tyr

Pro

Tie

Leu
955
Thr

Leu

540
Ile

Ser

Pro
700
Pro
Leu
Ala
Trp
Arg
780
Thr
Gln
Phe
Pro
Pro
BEC
Ala
Pro
Met
Thr
Glu
9490
Arg
Ser

Leu

Tyr

Ser
Proc
Ser
Thr
605
Thr
Pro
Ala
Tyr
Pro
685
Ile
Ser
Phe
Asn
Arg
765
Tyr
Leu
Gin
Pro
Thr
845
Ala
Leu
Pro
Tyr
Cys
825
Thr
Ala
Met

Ser

Asn
1005

Asn
Ala
Ser
3580
Thr
Ser
Leu
Asn
Thi
670
Arg

Leu

Gln

Val
750
Ala

Glin

Leu
Pro
830
Met
Leu
Asp
Asp
Ala
910
Glu
Gin
Ser
Lys
Gly

390
Gly

Thr
Ser
575
Phe
Val
Leu
Thr
Met
655
Gln
Cys
Arg
Ile
Pro
735
Thr
Arg
Pro
Lys
Ala
815
Phe
Val
Sexr
Ala
Leu
895
Asp
Ala
Tyr
Ala
Thr
975
Bsp

Arg

Met
560
Ser
Arg
Ile
Glu
Thr
640
Mat
Ser
Phe
Gln
Arg
720G
Pro
Thr
Val
Gly
Leu
800
Pro
Gln
Gly
Leu
Arg
880
Val
Thr
Val
Pro
Ala
960
Ala

Pro

Thr
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Phe Asn Ile
1010
Gln Leu Thr
1025
Ala

Ile Pro

Ala Glu

Arg Gly Tie
1045
Pro

Lsp

Ala

1060

Val His Ile Phe
1075

Ala Ala

1080

Gly Asn

Ser Pro Leu

Gly
Gly Pro Met
Glua

1105
Tyr

Trp Ile

Phe Asn Gln Gln
1125

Glu Met

11490

Arg Gln Tyr Ala
1155

Ile Thr Pro Thr

1170

Ser

Iie Arg Ile

Ser
1185
Ser

Asp His Asp

Thr Glu Tyr Asn
1205

Thr Ile Ala

1220

Leu Thr Asn

1235

Val Asp Leu

Pro Gln

Bsn Ile

Glu Val
1250
Pro Pro Ile Thr Ala

1265

Glu

Val

1030

Ile
Pro
Gly
Iie
Phe
1110
Phe
Gly
Asn
Ser
Ile
1190
Asp

Gly

Pro

Val
1270

27727

Met Pro Ser Val
1015
Phe Asn Glu Tyx
1035
Val Gln
1050

Val Phe

Ile Gly Arg

Leu
1065
Cys Arg

Pro Asp
Arg Asp Iie

1080
Arg Asp
1085
Pro

Glu Thr Gly

Leu Ala Leu Trp

1115

Asp Ala Trp 1le Lys

1130

Pro Tyr
1145

Asn

Rla Tyr

Ala Trp Leu Thr
1160

Ile Pro

1175

Ser Ser

Ser Val Pro

Ala Ala
1195

Cys

Pro

Phie
1210
His Ile

Erg Ser Leu

Pro Asp Lys
1225
Ala Pro Pro Thr
1240

Val Val Thr Arg

Asp
Asn
1255 :
Val Met Gly Val Pro
1275

Met . Leu

Ile Ala Asp
1020
Asn Leu FPhe

Cys Val

Gly Ile
1040
Leu Trp
1055
Thr Pro

Ser Thr His

Asp Arg Asp
1070
Ser Phe Gly
1085
Leu Met Val
1100
Gln

Met Asn
Pro Phe

Met Asn Thr Arg
1120

Leu Arg

1135

Tyr Asp

Thr Gly Glu
His Tyr
1150
Ala Trp
1165
Phe Met
1180
Val

Se Leu Glu

a}

Val Pro Ile

Gln Tyr Ile
1200

Ser Ser

1215

Arg Tyr

Thr Asn Ser

Val Giu

1230

Gln Ile Gin Leu Fro
1245

Tyr Ala Tyr Glu Thr

1260

Ile
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