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ONCOLYTIC VIRUS AND USE THEREOF

FIELD OF THE INVENTION
[0001] The present application relates to the technical field of biomedicine, and, in

particular, to an oncolytic virus and a use thereof.

BACKGROUND OF THE INVENTION

[0002] The Oncolytic viruses are a type of tumor-killing viruses with replication
ability, currently widely accepted as an important branch of tumor immunotherapy.
The oncolytic viruses can specifically target and infect tumor cells, for example, by
utilizing the inactivation or deficiency of tumor suppressor genes in tumor cells to
selectively infect tumor cells. After infecting tumor cells, the oncolytic viruses will
replicate in large quantities in tumor cells and eventually destroy the tumor cells,
thereby killing the tumor cells. Moreover, the oncolytic viruses can also provide
immune stimulation signals necessary to enhance the host's own anti-cancer response,
thereby attracting more immune cells to continuously kill residual tumor cells.

[0003] In spite of a good application prospect of the oncolytic viruses in tumor
immunotherapy, wild-type oncolytic viruses often cause problems, for example,
leading to inflammation in the nervous system of a body. In the process of using
wild-type viruses to infect tumor cells, they also imposes a greater risk of
pathogenicity. Therefore, in order to further promote the clinical application of
oncolytic viruses, it is necessary to modify the wild-type oncolytic viruses to obtain
attenuated oncolytic viruses. The attenuated oncolytic viruses are used in clinical
applications to reduce the pathogenic risk of the oncolytic viruses and increase the
safety of the oncolytic viruses.

[0004] However, for modifying oncolytic viruses, it only the wild-type oncolytic
viruses are randomly genetically modified, their cytotoxicity might be reduced, but
the modified oncolytic viruses might have a poor cure rate, or even be unable to be

packaged, which is not conducive to the promotion of the clinical application of the
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oncolytic viruses. Therefore, providing a moditied oncolytic virus with good safety
and high cure rate has important scientific research value and application significance

in the field of tumor immunotherapy.

SUMMARY
[0005] In order to increase the safety and cure rate of oncolytic viruses, the present
application provides an oncolytic virus and a use thereof.
[0006] In a first aspect, the oncolytic virus of the present application adopts the
following technical solutions:
[0007] an oncolytic virus, including an M protein, wherein the M protein includes an
amino acid sequence with amino acid substitution(s) at one or more of the following
positions compared to an amino acid sequence set forth in SEQ ID NO 1: position 32,
position 33, position 49, position 54, position 133, and position 225,
[0008] In some specific embodiments, the amino acid substitution of the M protein
includes mutation of asparagine at position 32 to serine (N32S); and/or mutation of
methionine at position 33 to alanine (M33A); and/or mutation of asparagine at
position 49 to aspartic acid (N49D); and/or mutation of histidine at position 54 to
tyrosine (H54Y); and/or mutation of alanine at position 133 to threonine (A133T);
and/or mutation of valine at position 225 to isoleucine (V225I).
[0009] Further, the M protein further includes an amino acid sequence with amino
acid substitution(s) at one or more of the following positions: position 21, position 51,
position 111, position 221 and position 226.
[0010] In some specific embodiments, the amino acid substitution of the M protein
further includes mutation of glycine at position 21 to glutamic acid (G21E); and/or,
the amino acid substitution of the M protein includes mutation of methionine at
position 51 to arginine (M51R); and/or, mutation of methionine at position 51 to
alanine (M51A); and/or, mutation of leucine at position 111 to alanine (L111A);
and/or, mutation of valine at position 221 to phenylalanine (V221F); and/or, mutation
of serine at position 226 to arginine (S226R).

[0011] In a specific embodiment, the amino acid substitution of the M protein
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includes the mutation of glycine at position 21 to glutamic acid (G21E).
[0012] In a specific embodiment, the amino acid substitution of the
includes the mutation of asparagine at position 32 to serine (N328S).

[0013] In a specific embodiment, the amino acid substitution of the
includes the mutation of methionine at position 33 to alanine (M33A).
[0014] In a specific embodiment, the amino acid substitution of the
includes the mutation of asparagine at position 49 to aspartic acid (N49D).
[0015] In a specific embodiment, the amino acid substitution of the
includes the mutation of histidine at position 54 to tyrosine (H54Y).
[0016] In a specific embodiment, the amino acid substitution of the
includes the mutation of leucine at position 111 to alanine (L111A).

[0017] In a specific embodiment, the amino acid substitution of the
includes the mutation of alanine at position 133 to threonine (A133T).
[0018] In a specific embodiment, the amino acid substitution of the
includes the mutation of valine at position 225 to isoleucine (V225I).
[0019] In a specific embodiment, the amino acid substitution of the
includes the mutation of methionine at position 51 to arginine (M51R).
[0020] In a specific embodiment, the amino acid substitution of the
includes the mutation of methionine at position 51 to alanine (M51A).
[0021] In a specific embodiment, the amino acid substitution of the
includes the mutation of valine at position 221 to phenylalanine (V221F).
[0022] In a specific embodiment, the amino acid substitution of the
includes the mutation of serine at position 226 to arginine (S226R).

[0023] In a specific embodiment, the amino acid substitution of the

includes mutation of serine at position 226 to glycine (S226G).

protein

protein

protein

protein

protein

protein

protein

protein

protein

protein

protein

protein

[0024] In a specific embodiment, the M protein has the amino acid substitution of

G21E.

[0025] In a specific embodiment, the M protein has the amino acid substitutions of

G21E and N32S.

[0026] In a specific embodiment, the M protein has the amino acid substitutions of
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G21E, N32S and M33A.

[0027] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, and N49D.

[0028] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, and H54Y.

[0029] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, H54Y, and L111A.

[0030] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, H54Y, L111A, and A133T.

[0031] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, H54Y, L111A, A133T, and V225I.

[0032] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, M51R, H54Y, L111A, A133T, and V2251.

[0033] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, M51R, H54Y, L111A, A133T, V221F, and V225I.

[0034] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, M33A, N49D, MSIR, H54Y, LI11A, A133T, V221F, V2251, and
S226R.

[0035] In a specific embodiment, the M protein has the amino acid substitutions of
N32S, M33A, N49D, MSIR, H54Y, L111A, A133T, V221F, V2251, and S226R.
[0036] In a specific embodiment, the M protein has the amino acid substitutions of
M33A, N49D, MSIR, H54Y, L111A, A133T, V221F, V2251, and S226R.

[0037] In a specific embodiment, the M protein has the amino acid substitutions of
N49D, M51R, H54Y, L111A, A133T, V221F, V2251, and S226R.

[0038] In a specific embodiment, the M protein has the amino acid substitutions of
MS5IR, H54Y, L111A, A133T, V221F, V2251, and S226R.

[0039] In a specific embodiment, the M protein has the amino acid substitutions of
H54Y, L111A, A133T, V221F, V2251, and S226R.

[0040] In a specific embodiment, the M protein has the amino acid substitutions of

L111A, A133T, V221F, V2251, and S226R.
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[0041] In a specific embodiment, the M protein has the amino acid substitutions of
AI133T, V221F, V2251, and S226R.

[0042] In a specific embodiment, the M protein has the amino acid substitutions of
V221F, V2251, and S226R.

[0043] In a specific embodiment, the M protein has the amino acid substitutions of
V2251 and S226R.

[0044] In a specific embodiment, the M protein has the amino acid substitution of
S226R.

[0045] In a specific embodiment, the M protein has the amino acid substitutions of
N328S, N49D, H54Y, and V225I.

[0046] In a specific embodiment, the M protein has the amino acid substitutions of
N328S, N49D, H54Y, V2251, and S226G.

[0047] In a specific embodiment, the M protein has the amino acid substitutions of
N328S, N49D, M51R, H54Y, V221F, V2251, and S226R.

[0048] In a specific embodiment, the M protein has the amino acid substitutions of
N32S, M33A, N49D, M51R, H54Y, V221F, V2251, and S226R.

[0049] In a specific embodiment, the M protein has the amino acid substitutions of
N328S, N49D, M51R, H54Y, A133T, V221F, V2251, and S226R.

[0050] In a specific embodiment, the M protein has the amino acid substitutions of
N32S, M33A, N49D, M51R, H54Y, A133T, V221F, V2251, and S226R.

[0051] In a specific embodiment, the M protein has the amino acid substitutions of
G21E, N32S, N49D, M51A, H54Y, L111A, V225I, and S226R.

[0052] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 2.

[0053] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 3.

[0054] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 4.

[0055] In some embodiments, the M protein includes an amino acid sequence as set

forth in SEQ ID NO 5.
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[0056] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 6.

[0057] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 7.

[0058] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 8.

[0059] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 9.

[0060] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 10.

[0061] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 11.

[0062] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 12.

[0063] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 13.

[0064] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 14,

[0065] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 15.

[0066] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 16.

[0067] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 17.

[0068] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 18.

[0069] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 19.

[0070] In some embodiments, the M protein includes an amino acid sequence as set

forth in SEQ ID NO 20.
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[0071] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 21.

[0072] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ 1D NO 22.

[0073] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ 1D NO 23,

[0074] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ 1D NO 24,

[0075] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 25.

[0076] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 26.

[0077] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ 1D NO 27.

[0078] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 28,

[0079] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ ID NO 29.

[0080] In some embodiments, the M protein includes an amino acid sequence as set
forth in SEQ 1D NO 30.

[0081] An oncolytic virus, including the described M protein and further including a
G protein, wherein the G protein includes an amino acid sequence with amino acid
substitution(s) at one or more of the following positions compared to an amino acid
sequence set forth in SEQ ID NO 31: position 438, position 453, position 471, and
position 487,

[0082] In some specific embodiments, the G protein further includes an amino acid
sequence with amino acid substitution(s) at one or more of the following positions:
position 53, position 141, position 172, position 217, position 232, position 331,
position 371 and position 436.

[0083] In some specific embodiments, the amino acid substitution of the G protein
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includes mutation of valine at position 53 to isoleucine (V53I); and/or mutation of
alanine at position 141 to valine (A141V); and/or mutation of aspartic acid at position
172 to tyrosine (D172Y); and/or mutation of lysine at position 217 to glutamic acid
(K217E); and/or mutation of aspartic acid at position 232 to glycine (D232G); and/or
mutation of valine at position 331 to alanine (V331A); and/or, mutation of valine at
position 371 to glutamic acid (V371E); and/or, mutation of glycine at position 436 to
aspartic acid (G436D); and/or, mutation of threonine at position 438 to serine
(T438S); and/or, mutation of phenylalanine at position 453 to leucine (F453L); and/or,
mutation of threonine at position 471 to isoleucine (T4711); and/or, mutation of
tyrosine at position 487 to histidine (Y487H).

[0084] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of valineat position 53 to isoleucine (V531).

[0085] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of alanine at position 141 to valine (A141V).

[0086] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of aspartic acid at position 172 to tyrosine (D172Y).

[0087] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of lysine at position 217 to glutamic acid (K217E).

[0088] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of aspartic acid at position 232 to glycine (D232G).

[0089] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of valine at position 331 to alanine (V331A).

[0090] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of valine at position 371 to glutamic acid (V371E).

[0091] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of glycine at position 436 to aspartic acid (G436D).

[0092] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of threonine at position 438 to serine (T438S).

[0093] In a specific embodiment, the amino acid substitution of the G protein

includes mutation of phenylalanine at position 453 to leucine (F453L).
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[0094] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of threonine at position 471 to isoleucine (T4711).

[0095] In a specific embodiment, the amino acid substitution of the G protein
includes mutation of tyrosine at position 487 to histidine (Y487H).

[0096] In a specific embodiment, the G protein has the amino acid substitution of
V531

[0097] In a specific embodiment, the G protein has the amino acid substitutions of
V53l and A141V.

[0098] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V and D172Y.

[0099] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, and K217E.

[00100] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, and D232G.

[00101] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, and V331A.

[00102] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, V331A, and V371E.

[00103] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, V331A, V371E, and G436D.

[00104] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, and T438S.

[00105] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S, and F453L.
[00106] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S, F453L, and
T4711.

[00107] In a specific embodiment, the G protein has the amino acid substitutions of
V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S, F453L,
T4711, and Y487H.
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[00108] In a specific embodiment, the G protein has the amino acid substitutions of
Al41V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S, F453L, T4711, and
Y487H.

[00109] In a specific embodiment, the G protein has the amino acid substitutions of
D172Y, K217E, D232G, V331A, V371E, G436D, T438S, F453L, T4711, and Y487H.

[00110] In a specific embodiment, the G protein has the amino acid substitutions of
K217E, D232G, V331A, V371E, G436D, T438S, F453L, T4711, and Y487H.

[00111] In a specific embodiment, the G protein has the amino acid substitutions of
D232G, V331A, V371E, G436D, T438S, F453L, T4711, and Y487H.

[00112] In a specific embodiment, the G protein has the amino acid substitutions of
V331A, V371E, G436D, T438S, F453L, T4711, and Y487H.

[00113] In a specific embodiment, the G protein has the amino acid substitutions of
V371E, G436D, T438S, F453L, T4711, and Y487H.

[00114] In a specific embodiment, the G protein has the amino acid substitutions of
G436D, T438S, F453L, T4711, and Y487H.

[00115] In a specific embodiment, the G protein has the amino acid substitutions of
T438S, F453L, T4711, and Y487H.

[00116] In a specific embodiment, the G protein has the amino acid substitutions of
F453L, T4711, and Y487H.

[00117] In a specific embodiment, the G protein has the amino acid substitutions of
T4711 and Y487H.

[00118] In a specific embodiment, the G protein has the amino acid substitution of
Y487H.

[00119] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 32,

[00120] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 33,

[00121] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 34,

[00122] In some embodiments, the G protein includes an amino acid sequence as set

10



forth in SEQ ID NO 35,
[00123] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 36.
[00124] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 37.
[00125] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 38,
[00126] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 39,
[00127] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 40.
[00128] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 41.
[00129] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 42,
[00130] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 43,
[00131] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 44,
[00132] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 45.
[00133] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 46.
[00134] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 47.
[00135] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 48.
[00136] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 49,

[00137] In some embodiments, the G protein includes an amino acid sequence as set

11



forth in SEQ ID NO 50.

[00138] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 51.

[00139] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ 1D NO 52.

[00140] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 53.

[00141] In some embodiments, the G protein includes an amino acid sequence as set
forth in SEQ ID NO 54,

[00142] An oncolytic virus, including the described M protein or the described M
protein and G protein, and further including an N protein, wherein the N protein
includes an amino acid sequence with amino acid substitution(s) at one or more of the
following positions compared to an amino acid sequence set forth in SEQ ID NO 55:
position 14, position 155, and position 353.

[00143] In some specific embodiments, the amino acid substitution of the N protein
includes mutation of isoleucine at position 14 to valine (I114V); and/or mutation of
arginine at position 155 to lysine (R155K); and/or mutation of serine at position 353
to asparagine (S353N).

[00144] In a specific embodiment, the amino acid substitution of the N protein
includes the mutation of isoleucine at position 14 to valine (114V).

[00145] In a specific embodiment, the amino acid substitution of the N protein
includes mutation of arginine at position 155 to lysine (R155K).

[00146] In a specific embodiment, the amino acid substitution of the N protein
includes mutation of serine at position 353 to asparagine (S353N).

[00147] In a specific embodiment, the N protein has the amino acid substitution of
114Vv.

[00148] In a specific embodiment, the N protein has the amino acid substitutions of
114V and R155K.

[00149] In a specific embodiment, the N protein has the amino acid substitutions of
114V, R155K, and S353N.
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[00150] In a specific embodiment, the N protein has the amino acid substitutions of
RI155K and S353N.

[00151] In a specific embodiment, the N protein has the amino acid substitution of
S353N.

[00152] In some embodiments, the N protein includes an amino acid sequence as set
forth in SEQ ID NO 56.

[00153] In some embodiments, the N protein includes an amino acid sequence as set
forth in SEQ ID NO 57.

[00154] In some embodiments, the N protein includes an amino acid sequence as set
forth in SEQ ID NO 58.

[00155] In some embodiments, the N protein includes an amino acid sequence as set
forth in SEQ ID NO 59.

[00156] In some embodiments, the N protein includes an amino acid sequence as set
forth in SEQ ID NO 60.

[00157] An oncolytic virus, including the described M protein, or the described M
protein and G protein, or the described M protein, G protein and N protein, or the
described M protein and N protein, and further including a P protein, wherein the P
protein includes an amino acid sequence with amino acid substitution(s) at one or
more of the following positions compared to an amino acid sequence set forth in SEQ
ID NO 61: position 50, position 76, position 99, position 126, position 140, position
151, position 168, position 170, position 189, and position 237,

[00158] In some specific embodiments, the amino acid substitution of the P protein
includes mutation of arginine at position 50 to lysine (R50K); and/or mutation of
valine at position 76 to alanine (V76A); and/or mutation of asparagine at position 99
to glutamic acid (D99E); and/or mutation of leucine at position 126 to serine (L126S);
and/or mutation of leucine at position 140 to serine (L 140S); and/or mutation of
histidine at position 151 to tyrosine (H151Y); and/or mutation of isoleucine at
position 168 to methionine (I168M); and/or mutation of lysine at position 170 to
glutamic acid (K170E); and/or mutation of tyrosine at position 189 to serine (Y 189S);
and/or mutation of asparagine at position 237 to aspartic acid (N237D).
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[00159] In a specific embodiment, the amino acid substitution of the
includes mutation of arginine at position 50 to lysine (RS0K).

[00160] In a specific embodiment, the amino acid substitution of the
includes mutation of valine at position 76 to alanine (V76A).

[00161] In a specific embodiment, the amino acid substitution of the
includes the mutation of asparagine at position 99 to glutamic acid (D99E).
[00162] In a specific embodiment, the amino acid substitution of the
includes mutation of leucine at position 126 to serine (L1268S).

[00163] In a specific embodiment, the amino acid substitution of the
includes mutation of leucine at position 140 to serine (L 140S).

[00164] In a specific embodiment, the amino acid substitution of the
includes mutation of histidine at position 151 to tyrosine (H151Y).

[00165] In a specific embodiment, the amino acid substitution of the
includes mutation of isoleucine at position 168 to methionine (I1168M).
[00166] In a specific embodiment, the amino acid substitution of the
includes mutation of lysine at position 170 to glutamic acid (K170E).
[00167] In a specific embodiment, the amino acid substitution of the

includes mutation of tyrosine at position 189 to serine (Y 189S).

[00168] In a specific embodiment, the amino acid substitution of the P

includes mutation of asparagine at position 237 to aspartic acid (N237D).

protein

protein

protein

protein

protein

protein

protein

protein

protein

protein

[00169] In a specific embodiment, the P protein has the amino acid substitution of

R50K.

[00170] In a specific embodiment, the P protein has the amino acid substitutions of

R50K and V76A.

[00171] In a specific embodiment, the P protein has the amino acid substitution of

R50K, V76A, and D9IE.

[00172] In a specific embodiment, the P protein has the amino acid substitutions of

R50K, V76A, D9IE, and L126S.

[00173] In a specific embodiment, the P protein has the amino acid substitutions of

RS50K, V76A, D9IE, L1268, and L140S.
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[00174] In a specific embodiment, the P protein has the amino acid substitutions of
R50K, V76A, D99E, L1268, L140S, and HI51Y.

[00175] In a specific embodiment, the P protein has the amino acid substitutions of
R50K, V76A, D99E, L1268, L140S, HI151Y, and [168M.

[00176] In a specific embodiment, the P protein has the amino acid substitutions of
R50K, V76A, D99E, L1268, L140S, H151Y, 1168M, and K170E.

[00177] In a specific embodiment, the P protein has the amino acid substitutions of
R50K, V76A, D99E, L1268, L140S, H151Y, 1168M, K170E, and Y 189S.

[00178] In a specific embodiment, the P protein has the amino acid substitutions of
R50K, V76A, D99E, L1268, L140S, HI151Y, 1168M, K170E, Y 189S, and N237D.
[00179] In a specific embodiment, the P protein has the amino acid substitutions of
V76A, D99E, L126S, L140S, H151Y, 1168M, K170E, Y 189S, and N237D.

[00180] In a specific embodiment, the P protein has the amino acid substitutions of
DO99E, L1268, L140S, HI151Y, 1168M, K170E, Y 189S, and N237D.

[00181] In a specific embodiment, the P protein has the amino acid substitutions of
L126S, L140S, H151Y, 1168M, K170E, Y 189S, and N237D.

[00182] In a specific embodiment, the P protein has the amino acid substitutions of
L140S, HI51Y, 1168M, K170E, Y 189S, and N237D.

[00183] In a specific embodiment, the P protein has the amino acid substitutions of
HI51Y, 1168M, K170E, Y189S, and N237D.

[00184] In a specific embodiment, the P protein has the amino acid substitutions of
1168M, K170E, Y 189S, and N237D.

[00185] In a specific embodiment, the P protein has the amino acid substitutions of
KI170E, Y 189S, and N237D.

[00186] In a specific embodiment, the P protein has the amino acid substitutions of
Y 189S and N237D.

[00187] In a specific embodiment, the P protein has the amino acid substitution of
N237D.

[00188] In some embodiments, the P protein includes an amino acid sequence as set

forth in SEQ ID NO 62.
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[00189] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 63.
[00190] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ 1D NO 64.
[00191] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 65.
[00192] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 66.
[00193] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 67.
[00194] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 68.
[00195] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 69.
[00196] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 70.
[00197] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 71.
[00198] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 72.
[00199] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 73.
[00200] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 74,
[00201] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 75.
[00202] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 76.
[00203] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 77.
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[00204] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 78.

[00205] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 79.

[00206] In some embodiments, the P protein includes an amino acid sequence as set
forth in SEQ ID NO 80.

[00207] An oncolytic virus, including the described M protein, or the described M
protein and G protein, or the described M protein, G protein and N protein, or the
described M protein, G protein, N protein and P protein, or the described M protein
and N protein, or the described M protein and P protein, or the described M protein, G
protein and P protein, or the described M protein, N protein and P protein, and further
including an L protein, wherein the L protein includes an amino acid sequence with
amino acid substitution(s) at one or more of the following positions compared to an
amino acid sequence set forth in SEQ ID NO §1: position 87 and position 487.

[00208] In some specific embodiments, the amino acid substitution of the L protein
includes mutation of serine at position 87 to proline (S87P); and/or mutation of
isoleucine at position 487 to threonine (1487T).

[00209] In a specific embodiment, the amino acid substitution of the L protein
includes the mutation of serine at position 87 to proline (S§7P).

[00210] In a specific embodiment, the amino acid substitution of the L protein
includes the mutation of isoleucine at position 487 to threonine (1487T).

[00211] In a specific embodiment, the L protein has the amino acid substitution of
S87P.

[00212] In a specific embodiment, the L protein has the amino acid substitutions of
S87P and 1487T.

[00213] In a specific embodiment, the L protein has the amino acid substitution of
1487T.

[00214] In some embodiments, the L protein includes an amino acid sequence as set
forth in SEQ ID NO 82.

[00215] In some embodiments, the L protein includes an amino acid sequence as set
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forth in SEQ ID NO 83.

[00216] In some embodiments, the L protein includes an amino acid sequence as set
forth in SEQ ID NO 84,

[00217] In some specific embodiments, the oncolytic virus is obtained by
site-directed mutagenesis based on a rod-shaped virus.

[00218] In some specific embodiments, the oncolytic virus is obtained by
site-directed mutagenesis based on a vesicular stomatitis virus (VSV).

[00219] In some specific embodiments, the oncolytic virus is obtained by
site-directed mutagenesis based on an Indiana MuddSummer subtype strain of the
VSV.

[00220] In some specific embodiments, the oncolytic virus includes or expresses an
foreign target protein.

[00221] In some specific embodiments, the oncolytic virus includes a nucleic acid
molecule, which includes a nucleic acid sequence encoding the M protein with the
amino acid substitution(s), and/or a nucleic acid sequence encoding the G protein with
the amino acid substitution(s), and/or a nucleic acid sequence encoding the N protein
with the amino acid substitution(s), and/or a nucleic acid sequence encoding the P
protein with the amino acid substitution(s), and/or a nucleic acid sequence encoding
the L protein with the amino acid substitution(s).

[00222] In some specific embodiments, the nucleic acid molecule includes a nucleic
acid sequence encoding the foreign target protein.

[00223] In some specific embodiments, in the nucleic acid molecule, the nucleic acid
sequence encoding the foreign target protein is positioned between the nucleic acid
sequence encoding the M protein with the amino acid substitution(s), and/or the
nucleic acid sequence encoding the G protein with the amino acid substitution(s),
and/or the nucleic acid sequence encoding the N protein with the amino acid
substitution(s), and/or the nucleic acid sequence encoding the P protein with the
amino acid substitution(s), and/or the nucleic acid sequence encoding the L protein
with the amino acid substitution(s).

[00224] In a second aspect, the present application provides an oncolytic virus
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expression vector, adopting the following technical solution:

[00225] an oncolytic virus expression vector, capable of producing any of the
oncolytic viruses described in the present application.

[00226] In a third aspect, the present application provides a virus production cell,
adopting the following technical solution:

[00227] a virus production cell, capable of producing any oncolytic virus described
in the present application.

[00228] In a fourth aspect, the present application provides a pharmaceutical
composition, adopting the following technical solution:

[00229] a pharmaceutical composition, including any of the oncolytic viruses
described in the present application and, optionally, a pharmaceutically acceptable
carrier.

[00230] In a fifth aspect, the present application provides a method for preparing the
described oncolytic virus, the described oncolytic virus expression vector, the
described virus production cell and/or the described pharmaceutical composition.
[00231] In a sixth aspect, the present application provides a use of the described
oncolytic virus, the described oncolytic virus expression vector, the described virus
production cell and/or the described pharmaceutical composition in the preparation of
a drug for prevention and/or treatment of a disease and/or disorder.

[00232] In some specific embodiments, the described oncolytic virus, the described
oncolytic virus expression vector, the described virus production cell and/or the
described pharmaceutical composition are/is used in a method for killing an
abnormally proliferative cell in a slow and sustained manner.

[00233] In some specific embodiments, the disease and/or disorder includes: an
abnormally proliferative cell, selected from a tumor cell and a cell related to tumor
tissues; preferably, the tumor cell is a cancer cell; more preferably, the cancer cell is a
metastatic cancer cell.

[00234] In some specific embodiments, the tumor includes a solid tumor and/or a
hematological tumor.

[00235] In summary, the present application has the following beneficial effects.
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[00236] The oncolytic viruses of the present application have good infection ability
and in vitro cytotoxicity to abnormally proliferative (tumor) LLC cell, 4T1 cell line,
MC38 cell and Hela cell, and are not easily cleared from the LLC cell, the 4T1 cell,
the MC38 cell and the Hela cell. In addition, the oncolytic viruses of the present
application have poor infection ability and in vitro cytotoxicity to a normal MEF cell
and are all easily cleared from the normal MEF cell. Therefore, the oncolytic viruses
of the present application can be well used for the infection and killing of tumors,
cancers and other cells, and are not easily cleared from tumors, cancers and other
cells, further improving the cure rate of oncolytic viruses for tumors, cancers and
other cells. Meanwhile, the oncolytic viruses described above will not cause damages
to normal cells and can be more easily cleared from normal cells, thereby further

ensuring the safety of normal cells.

BRIEF DESCRIPTION OF THE DRAWINGS
[00237] FIG. 1 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the LLC cell.
[00238] FIG. 2 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the 4T1 cell.
[00239] FIG. 3 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the MC38 cell.
[00240] FIG. 4 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the Hela cell.
[00241] FIG. 5 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the MEF cell.
[00242] FIG. 6 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the LLC cell.
[00243] FIG. 7 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the 4T1 cell.
[00244] FIG. 8 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the MC38 cell.
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[00245] FIG. 9 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the Hela cell.

[00246] FIG. 10 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the MEF cell.

[00247] FIG. 11 shows the expression of IFN-f induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the LLC cell.

[00248] FIG. 12 shows the expression of IFN-f3 induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the 4T1 cell.

[00249] FIG. 13 shows the expression of IFN-f3 induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the MC38 cell.

[00250] FIG. 14 shows the expression of IFN-f3 induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the Hela cell.

[00251] FIG. 15 shows the expression of IFN-f} induced by the oncolytic virus of the
present application and the wild-type oncolytic virus in the MEF cell.

[00252] In the above figures, the number 0 on the horizontal axis represents the
wild-type oncolytic virus; the numbers 1-79 on the horizontal axis represent the
oncolytic viruses prepared in Preparation Examples 1-79, respectively.

[00253] Logiec TCID50 on the vertical axis represents the values of TCIDS0
calculated by a Karber method. The larger the value of Logio TCIDS50, the better the
infection ability of an oncolytic virus to the cell; the smaller the value of Logio
TCIDS50, the worse the infection ability of an oncolytic virus to the cell;

[00254] ODs7o on the vertical axis represents the OD value of the cell. The larger the
value of ODs70, the worse the cytotoxicity of an oncolytic virus against the cell; the
smaller the value of ODs70, the better the cytotoxicity of an oncolytic virus against the
cell.

[00255] The IFN-f level on the vertical axis represents the expression level of the
IFN- gene. The larger the value of the IFN-B level, the weaker the reproduction
ability of an oncolytic virus in the cell and the easier it is to clear the oncolytic virus;
the smaller the value of the IFN-f level, the stronger the reproduction ability of the

oncolytic virus in the cell, and the more difficult it is to clear the oncolytic virus.
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[00256] Other aspects and advantages of the present application can be readily
perceived by those skilled in the art from the detailed description below. The detailed
description below only shows and describes the exemplary embodiments of the
present application. As would be appreciated by those skilled in the art, the content of
the present application allows those skilled in the art to change the specific
embodiments disclosed without departing from the spirit and scope of the present
application. Accordingly, the accompanying drawings and the description of the

present application are merely illustrative and not restrictive.

DETAILED DESCRIPTION
[00257] The implementation of the invention of this application will be described
below with specific embodiments. Those skilled in the art can easily understand other
advantages and effects of the invention of this application from the contents disclosed
herein.
[00258] DEFINITIONS
[00259] The term "oncolytic virus", as used herein, generally refers to a virus that
can replicate in tumor cells and kill tumor cells. The oncolytic virus includes, but is
not limited to, vesicular stomatitis virus (referred to as "VSV"), poxvirus, herpes
simplex virus, measles virus, Semliki Forest virus, poliovirus, reovirus, Seneca Valley
virus, Echo-type enterovirus, coxsackievirus, Newcastle disease virus and Maraba
virus. In certain embodiments, the oncolytic virus is modified to improve the
selectivity for tumor cells. In certain embodiments, the oncolytic virus is modified to
reduce its immunogenicity. In some embodiments, the oncolytic virus described in the
present application is the VSV. In some embodiments, the VSV is a mutant of the
Indiana MuddSummer subtype strain of the VSV. In some embodiments, the M
protein, and/or the G protein, and/or the N protein, and/or the P protein, and/or the L
protein of the VSV may be subjected to site-directed mutagenesis.
[00260] In certain embodiments, the oncolytic virus described in the present
application may be an oncolytic virus modified at a gene level, such as modified with
one or more genes, so as to improve its tumor selectivity and/or preferentially
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replicate in dividing cells. The modification at the gene level may be a modification
of genes involved in DNA replication, nucleic acid metabolism, host tropism, surface
attachment, virulence, lysis and diffusion processes, or may be a modification of
integrated foreign genes. The foreign genes may include foreign immunomodulatory
genes, foreign screening genes, and foreign reporter genes. The modified oncolytic
virus may also be an oncolytic virus modified at an amino acid level, such as, by
insertion, deletion, or substitution of one or more amino acids.

[00261] The term "M protein", as used herein, generally refers to a matrix protein of
the VSV. The M protein is an important virulence factor of the VSV and a protein in
the VSV that is known to interfere with the natural immune response of mice. The
term "M protein" also includes its homologs, orthologs, variants, functionally active
fragments, etc. In the present application, the M protein in the Indiana MuddSummer
subtype strain of a wild-type VSV may include an amino acid sequence as set forth in
SEQ ID NO 1. In the present application, the M protein of the oncolytic virus may
include amino acid sequences as set forth in SEQ ID NOs 2-29.

[00262] The term "G protein", as used herein, generally refers to a glycoprotein of
the VSV, also known as the envelope protein. The term "G protein" also includes its
homologs, orthologs, variants, functionally active fragments, etc. In the present
application, the G protein in the Indiana MuddSummer subtype strain of a wild-type
VSV may include an amino acid sequence as set forth in SEQ ID NO 31. In the
present application, the G protein of the oncolytic virus may include amino acid
sequences as set forth in SEQ ID NOs 32-54.

[00263] The term "N protein", as used herein, generally refers to a nucleocapsid
protein of the VSV. The term "N protein" also includes its homologs, orthologs,
variants, functionally active fragments, etc. In the present application, the N protein in
the Indiana MuddSummer subtype strain of a wild-type VSV may include an amino
acid sequence as set forth in SEQ ID NO 55. In the present application, the N protein
of the oncolytic virus may include amino acid sequences as set forth in SEQ ID NOs
56-60.

[00264] The term "P protein", as used herein, generally refers to a phosphoprotein of

23



the VSV. The term "P protein" also includes its homologs, orthologs, variants,
functionally active fragments, etc. In the present application, the P protein in the
Indiana MuddSummer subtype strain of a wild-type VSV may include an amino acid
sequence as set forth in SEQ ID NO 61. In the present application, the P protein of the
oncolytic virus may include amino acid sequences as set forth in SEQ ID NOs 62-80.
[00265] The term "L protein", as used herein, generally refers to an RNA poly E
protein of the VSV. An L gene of the VSV encodes the RNA poly E protein. The term
"L protein" also includes its homologs, orthologs, variants, functionally active
fragments, etc. In the present application, the L protein in the Indiana MuddSummer
subtype strain of a wild-type VSV may include an amino acid sequence as set forth in
SEQ ID NO 81. In the present application, the L protein of the oncolytic virus may
include amino acid sequences as set forth in SEQ ID NOs 82-84.

[00266] In the present application, a protein mutation site is generally expressed by
"amino acid + amino acid position + (amino acid after mutation)". In the present
application, the mutation may include but is not limited to the addition, replacement,
and/or deletion of an amino acid. For example, the term "M51R" generally refers to
the mutation of methionine M at position 51 to arginine R.

[00267] The term "amino acid substitution", as used herein, generally refers to the
replacement of an amino acid residue present in a parent sequence with another amino
acid residue. The amino acid in the parent sequence may be replaced, for example, via
chemical peptide synthesis or by recombinant methods known in the art. Therefore,
"substitution at position xx" generally refers to the replacement of an amino acid
present at position xx with an alternative amino acid residue. In the present
application, the amino acid substitution may include an amino acid mutation.

[00268] In the present application, the term "mutation" generally refers to changing
the nucleotide or amino acid sequence of a wild-type molecule. Amino acid changes
may include the replacement, deletion, insertion, addition, and truncation of an amino
acid, or the processing or cutting of a protein.

[00269] The term "nucleic acid molecule", as used herein, generally refers to a
nucleotide of any length. The term "nucleic acid molecule”, as used herein, may
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encode a protein contained in the oncolytic virus. In the present application, the
nucleic acid molecule may include DNA and/or RNA. In some cases, the RNA may
include single-stranded RNA (ssRNA) or double-stranded RNA (dsRNA), and the
single-stranded RN A may include sense RNA, antisense RNA, or ambisense RNA.
[00270] The term "expression vector”, as used herein, generally refers to a nucleic
acid vector. Under appropriate conditions, it is generally capable of expressing a
target gene and/or a target protein. In certain embodiments of the present application,
the expression vector includes a nucleic acid molecule for expressing one or more
components of a virus (e.g., an oncolytic virus). For example, the expression vector
may include at least one viral genome element and may be packaged into a virus or
packaged as a viral particle.

[00271] The term "virus-producing cell", as used herein, generally refers to a cell,
cell line or cell culture that may or already contains a nucleic acid molecule or
expression vector described in the present application, or is capable of expressing the
oncolytic virus described in the present application. The cell may include a progeny of
a single host cell. The cell may be obtained by in vitro transfection using the
expression vector described in the present application.

[00272] The term "pharmaceutical composition", as used herein, generally refers to a
formulation that is in a form that permits the biological activity of the active
ingredient to be effective, and that contains no additional ingredients that are
unacceptably toxic to a subject to which the formulation is to be administered. In
certain embodiments, these formulations may include active ingredients of a drug and
a pharmaceutically acceptable carrier. In certain embodiments, the drug product
includes a drug product that is administered by a parenteral, transdermal,
intracavitary, intraarterial, intrathecal, and/or intranasal route, or injected directly into
tissues. The drug product may be administered by various routes, such as an
intravenous, intraperitoneal, subcutaneous, intramuscular, topical or intradermal route.
[00273] The term "prevention", as used herein, generally refers to preventing the
occurrence and onset, recurrence, and/or spread of a disease or one or more symptoms

of the disease by taking certain measures in advance. The term "treatment", as used
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herein, generally refers to eliminating or improving a disease, or one or more
symptoms associated with the disease. In certain embodiments, the treatment
generally refers to administering to a patient suffering from the disease one or more
drugs to eliminate or alleviate the disease. In certain embodiments, "treatment" may
be the administration of the pharmaceutical composition and/or drug product in the
presence or absence of other drugs after the onset of symptoms of a particular disease.
For example, it may be the use of the pharmaceutical composition and/or drug product
described in the present application to prevent the occurrence, development,
recurrence and/or metastasis of a tumor.

[00274] The term "tumor", as used herein, generally refers to any new pathological
growth of tissue. The tumor may be benign or malignant. In the present application,
the tumor may be a solid tumor or a hematological tumor. For research use, these
tissues may be isolated from readily available sources by methods well known to

those skilled in the art.

DETAILED DESCRIPTION

[00275] The present application provides an oncolytic virus, which is based on a
wild-type VSV virus, specifically on an Indiana strain of the VSV, the Indiana
MuddSummer subtype strain of the VSV, and is obtained by mutating sites on the
amino acid sequences of the M protein, G protein, N protein, P protein, and L protein
of the Indiana MuddSummer subtype strain of the VSV. The amino acid sequence of
the M protein is as set forth in SEQ ID NO 1; the amino acid sequence of the G
protein is as set forth in SEQ ID NO 31; the amino acid sequence of the N protein is
as set forth in SEQ ID NO 55; the amino acid sequence of the P protein is as set forth
in SEQ ID NO 61; and the amino acid sequence of the L protein is as set forth in SEQ
ID NO 81. In the present application, the M protein, the G protein, the N protein, the
P protein, and the L protein can all be moditied.

[00276] The present application modifies the VSV as follows to obtain an oncolytic
virus.

[00277] An oncolytic virus includes an M protein, wherein the M protein includes
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amino acid substitution(s) at one or more of the following positions compared to the
amino acid sequence set forth in SEQ ID NO 1: position 32, position 33, position 49,
position 54, position 133, and position 225. The M protein further includes amino acid
substitution(s) at one or more of the following positions: position 21, position 51,
position 111, position 221, and position 226.

[00278] The amino acid substitution of the M protein includes mutation of asparagine
at position 32 to serine (N32S); and/or mutation of methionine at position 33 to
alanine (M33A); and/or mutation of asparagine at position 49 to aspartic acid (N49D);
and/or mutation of histidine at position 54 to tyrosine (H54Y); and/or mutation of
alanine at position 133 to threonine (A133T); and/or mutation of valine at position
225 to isoleucine (V2251); the amino acid substitution of the M protein further
includes mutation of glycine at position 21 to glutamate (G21E); and/or, the amino
acid substitution of the M protein includes mutation of methionine at position 51 to
arginine (M51R); and/or, mutation of methionine at position 51 to alanine (M51A);
and/or, mutation of leucine at position 111 to alanine (L111A); and/or, mutation of
valine at position 221 to phenylalanine (V221F); and/or, mutation of serine at position
226 to arginine (S226R).

[00279] In the present application, the M protein may include an amino acid mutation
at position 21.

[00280] In the present application, the M protein may include amino acid mutations
at positions 21 and 32.

[00281] In the present application, the M protein may include amino acid mutations
at positions 21, 32 and 33.

[00282] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33 and 49.

[00283] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33, 49, and 54.

[00284] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33, 49, 54, and 111.

[00285] In the present application, the M protein may include amino acid mutations
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at positions 21, 32, 33, 49, 54, 111, and 133.

[00286] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33, 49, 54, 111, 133, and 225.

[00287] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33,49, 51, 54, 111, 133, and 225.

[00288] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33,49, 51, 54, 111, 133, 221, and 225.

[00289] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 33, 49, 51, 54, 111, 133, 221, 225, and 226.

[00290] In the present application, the M protein may include amino acid mutations
at positions 32, 33, 49, 51, 54, 111, 133, 221, 225, and 226.

[00291] In the present application, the M protein may include amino acid mutations
at positions 33,49, 51, 54, 111, 133, 221, 225, and 226.

[00292] In the present application, the M protein may include amino acid mutations
at positions 49, 51, 54, 111, 133, 221, 225, and 226.

[00293] In the present application, the M protein may include amino acid mutations
at positions 51, 54, 111, 133,221, 225, and 226.

[00294] In the present application, the M protein may include amino acid mutations
at positions 54, 111, 133,221, 225, and 226.

[00295] In the present application, the M protein may include amino acid mutations
at positions 111, 133, 221, 225, and 226.

[00296] In the present application, the M protein may include amino acid mutations
at positions 133, 221, 225 and 226.

[00297] In the present application, the M protein may include amino acid mutations
at positions 221, 225 and 226.

[00298] In the present application, the M protein may include amino acid mutations
at positions 225 and 226.

[00299] In the present application, the M protein may include an amino acid mutation
at position 226.

[00300] In the present application, the M protein may include amino acid mutations
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at positions 32, 49, 54 and 225.

[00301] In the present application, the M protein may include amino acid mutations
at positions 32, 49, 54, 225, and 226.

[00302] In the present application, the M protein may include amino acid mutations
at positions 32, 49, 51, 54, 221, 225, and 226.

[00303] In the present application, the M protein may include amino acid mutations
at positions 32, 33, 49, 51, 54, 221, 225, and 226.

[00304] In the present application, the M protein may include amino acid mutations
at positions 32, 49, 51, 54, 133, 221, 225, and 226.

[00305] In the present application, the M protein may include amino acid mutations
at positions 32, 33, 49, 51, 54, 133, 221, 225, and 226.

[00306] In the present application, the M protein may include amino acid mutations
at positions 21, 32, 49, 51, 54, 111, 225, and 226.

[00307] In the present application, the M protein may further include amino acid
mutations at other positions.

[00308] The oncolytic virus further includes a G protein, wherein the G protein
includes amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 31: position 438,
position 453, position 471, and position 487.

[00309] In the present application, the amino acid substitution of the G protein
includes mutation of valine at position 53 to isoleucine (V53I); and/or mutation of
alanine at position 141 to valine (A141V); and/or mutation of aspartic acid at position
172 to tyrosine (D172Y); and/or mutation of lysine at position 217 to glutamic acid
(K217E); and/or mutation of aspartic acid at position 232 to glycine (D232G); and/or
mutation of valine at position 331 to alanine (V331A); and/or, mutation of valine at
position 371 to glutamic acid (V371E); and/or, mutation of glycine at position 436 to
aspartic acid (G436D); and/or, mutation of threonine at position 438 to serine
(T438S); and/or, mutation of phenylalanine at position 453 to leucine (F453L); and/or,
mutation of threonine at position 471 to isoleucine (T4711); and/or, mutation of
tyrosine at position 487 to histidine (Y487H). For example, the G protein includes an
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amino acid sequence as set forth in SEQ ID NO 43.

[00310] In the present application, the G protein may include an amino acid mutation
at position 53.

[00311] In the present application, the G protein may include amino acid mutations at
positions 53 and 141.

[00312] In the present application, the G protein may include amino acid mutations at
positions 53, 141 and 172.

[00313] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, and 217.

[00314] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217, and 232.

[00315] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217, 232, and 331.

[00316] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217,232, 331, and 371.

[00317] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217,232, 331, 371, and 436.

[00318] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217, 232, 331, 371, 436, and 438.

[00319] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217,232, 331, 371, 436, 438, and 453.

[00320] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217,232, 331, 371, 436, 438, 453, and 471.

[00321] In the present application, the G protein may include amino acid mutations at
positions 53, 141, 172, 217,232, 331, 371, 436, 438, 453, 471, and 487.

[00322] In the present application, the G protein may include amino acid mutations at
positions 141, 172,217, 232, 331, 371, 436, 438, 453, 471, and 487.

[00323] In the present application, the G protein may include amino acid mutations at
positions 172, 217,232,331, 371, 436, 438, 453, 471, and 487.

[00324] In the present application, the G protein may include amino acid mutations at
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positions 217, 232, 331, 371, 436, 438, 453, 471, and 487.

[00325] In the present application, the G protein may include amino acid mutations at
positions 232, 331, 371, 436, 438, 453, 471, and 487.

[00326] In the present application, the G protein may include amino acid mutations at
positions 331, 371, 436, 438, 453, 471, and 487.

[00327] In the present application, the G protein may include amino acid mutations at
positions 371, 436, 438, 453, 471, and 487.

[00328] In the present application, the G protein may include amino acid mutations at
positions 436, 438, 453, 471, and 487.

[00329] In the present application, the G protein may include amino acid mutations at
positions 438, 453, 471, and 487.

[00330] In the present application, the G protein may include amino acid mutations at
positions 453, 471 and 487.

[00331] In the present application, the G protein may include amino acid mutations at
positions 471 and 487.

[00332] In the present application, the G protein may include an amino acid mutation
at position 487.

[00333] In the present application, the G protein may further include amino acid
mutations at other positions.

[00334] In some embodiments, the G protein at least includes one or more amino
acid substitutions in a conserved region. For example, the conserved region may
include amino acids of the G protein at positions 437-461. In some embodiments, the
G protein at least includes one or more amino acid substitutions in a truncated region
of a cytoplasmic domain. For example, the truncated region of the cytoplasmic
domain may include amino acids of the G protein at positions 483-511.

[00335] In the present application, the G protein may at least include amino acid
substitutions at positions 438, 453, 471 and 487.

[00336] The oncolytic virus further includes an N protein, wherein the N protein
includes amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 55: position 14, position
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155, and position 353.

[00337] In the present application, the amino acid substitution of the N protein
includes mutation of isoleucine at position 14 to valine (114V); and/or, mutation of
arginine at position 155 to lysine (R155K); and/or, mutation of serine at position 353
to asparagine (S353N). For example, the N protein includes an amino acid sequence
as set forth in SEQ ID NO 58.

[00338] In the present application, the N protein may include an amino acid mutation
at position 14.

[00339] In the present application, the N protein may include amino acid mutations at
positions 14 and 155.

[00340] In the present application, the N protein may include amino acid mutations at
positions 14, 155 and 353.

[00341] In the present application, the N protein may include amino acid mutations at
positions 155 and 353.

[00342] In the present application, the N protein may include an amino acid mutation
at position 353.

[00343] In the present application, the N protein may further include amino acid
substitutions at other positions.

[00344] The oncolytic virus further includes a P protein, wherein the P protein
includes amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 61: position 50, position
76, position 99, position 126, position 140, position 151, position 168, position 170,
position 189, and position 237.

[00345] In the present application, the amino acid substitution of the P protein
includes mutation of arginine at position 50 to lysine (R50K); and/or mutation of
valine at position 76 to alanine (V76A); and/or mutation of asparagine at position 99
to glutamic acid (D99E); and/or mutation of leucine at position 126 to serine (L126S);
and/or mutation of leucine at position 140 to serine (L 140S); and/or mutation of
histidine at position 151 to tyrosine (H151Y); and/or mutation of isoleucine at
position 168 to methionine (I168M); and/or mutation of lysine at position 170 to
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glutamic acid (K170E); and/or mutation of tyrosine at position 189 to serine (Y 189S);
and/or mutation of asparagine at position 237 to aspartic acid (N237D). For example,
the P protein includes an amino acid sequence as set forth in SEQ ID NO 71.

[00346] In the present application, the P protein may include an amino acid mutation
at position 50.

[00347] In the present application, the P protein may include amino acid mutations at
positions 50 and 76.

[00348] In the present application, the P protein may include amino acid mutations at
positions 50, 76 and 99.

[00349] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, and 126.

[00350] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, 126, and 140.

[00351] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, 126, 140, and 151.

[00352] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, 126, 140, 151, and 168,

[00353] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, 126, 140, 151, 168, and 170.

[00354] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, 126, 140, 151, 168, 170, and 189.

[00355] In the present application, the P protein may include amino acid mutations at
positions 50, 76, 99, 126, 140, 151, 168, 170, 189, and 237.

[00356] In the present application, the P protein may include amino acid mutations at
positions 76, 99, 126, 140, 151, 168, 170, 189, and 237.

[00357] In the present application, the P protein may include amino acid mutations at
positions 99, 126, 140, 151, 168, 170, 189, and 237.

[00358] In the present application, the P protein may include amino acid mutations at
positions 126, 140, 151, 168, 170, 189, and 237.

[00359] In the present application, the P protein may include amino acid mutations at
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positions 140, 151, 168, 170, 189, and 237.

[00360] In the present application, the P protein may include amino acid mutations at
positions 151, 168, 170, 189, and 237.

[00361] In the present application, the P protein may include amino acid mutations at
positions 168, 170, 189, and 237.

[00362] In the present application, the P protein may include amino acid mutations at
positions 170, 189 and 237.

[00363] In the present application, the P protein may include amino acid mutations at
positions 189 and 237.

[00364] In the present application, the P protein may include an amino acid mutation
at position 237.

[00365] In the present application, the P protein may further include amino acid
substitutions at other positions.

[00366] The oncolytic virus further includes an L protein, wherein the L protein
includes amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 81: position 87 and
position 487. For example, the L protein includes an amino acid sequence as set forth
in SEQ ID NO 83.

[00367] In some specific embodiments, the amino acid substitution of the L protein
includes mutation of serine at position 87 to proline (S87P); and/or mutation of
isoleucine at position 487 to threonine (1487T).

[00368] In the present application, the L protein may include an amino acid mutation
at position 87.

[00369] In the present application, the L protein may include amino acid mutations at
positions 87 and 487.

[00370] In the present application, the L protein may include an amino acid mutation
at position 487.

[00371] In the present application, the L protein may further include amino acid
substitutions at other positions.

[00372] The oncolytic virus may further include a nucleic acid molecule and an
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foreign target protein. The nucleic acid molecule includes a nucleic acid sequence
encoding the M protein with the amino acid substitution(s), and/or a nucleic acid
sequence encoding the G protein with the amino acid substitution(s), and/or a nucleic
acid sequence encoding the N protein with the amino acid substitution(s), and/or a
nucleic acid sequence encoding the P protein with the amino acid substitution(s),
and/or a nucleic acid sequence encoding the L protein with the amino acid
substitution(s).

[00373] Further, the nucleic acid molecule includes a nucleic acid sequence encoding
the foreign target protein. The nucleic acid sequence encoding the foreign target
protein is positioned between the nucleic acid sequence encoding the M protein with
the amino acid substitution(s), and/or the nucleic acid sequence encoding the G
protein with the amino acid substitution(s), and/or the nucleic acid sequence encoding
the N protein with the amino acid substitution(s), and/or the nucleic acid sequence
encoding the P protein with the amino acid substitution(s), and/or the nucleic acid
sequence encoding the L protein with the amino acid substitution(s).

[00374] In the present application, the oncolytic virus of the present application may
be obtained by a virus packaging process and a virus rescue process. The specific
process may include: infecting and inoculating a BSR-T7 cell with a poxvirus vTF7-3
expressing a T7 RNA polymerase, and performing lipofectamine transfection by using
expression plasmids and backbone plasmids that clone VSVN, VSVP, and VSVL
genes, respectively, to obtain target oncolytic viruses.

[00375] The present application further provides an oncolytic virus expression
vector, a virus production cell, and a pharmaceutical composition.

[00376] The oncolytic virus expression vector may include a nucleic acid sequence
encoding the M protein of the oncolytic virus and a nucleic acid sequence encoding
the G protein of the oncolytic virus; the oncolytic virus expression vector may further
include a nucleic acid sequence encoding the N protein of the oncolytic virus, a
nucleic acid sequence encoding the P protein of the oncolytic virus, and a nucleic acid
sequence encoding the L protein of the oncolytic virus.

[00377] The virus production cell is capable of producing the oncolytic virus
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described above; the virus production cell may includes BSR-T7 cell, Vero cell, 293
cell, MRC-5 cell, and WI38 cell.

[00378] The pharmaceutical composition includes the oncolytic virus described
above, and optionally a pharmaceutically acceptable carrier.

[00379] In certain embodiments, the pharmaceutical composition may include a
suitable formulation of one or more (pharmaceutically effective) adjuvants,
stabilizers, excipients, diluents, solubilizers, surfactants, emulsifiers and/or
preservatives. Acceptable components of the pharmaceutical composition are
preferably nontoxic to recipients at the dosages and concentrations employed. The
pharmaceutical composition of the present application includes, but is not limited to,
liquid, frozen and lyophilized compositions.

[00380] In this application, the pharmaceutically acceptable carrier may include any
and all solvents, dispersion media, coatings, isotonic agents and absorption delaying
agents compatible with drug administration, which are typically safe and non-toxic.
[00381] The pharmaceutical composition includes the oncolytic virus described
above and, optionally, other pharmaceutically acceptable drugs.

[00382] The described pharmaceutical composition can be used for combined
treatment of a disease, including but not limited to the treatment of a tumor.

[00383] In certain embodiments, the pharmaceutical composition may be usetul for
administration including parenteral, subcutaneous, intracavitary, intravenous,
intrathecal, and/or intranasal administration or may be directly injected into tissues.
For example, the pharmaceutical composition may be administered to a patient or
subject by infusion or injection. In certain embodiments, the administration of the
pharmaceutical composition may be performed by various routes, such as an
intravenous, intraperitoneal, subcutaneous, intramuscular, topical or intradermal route.
In certain embodiments, the pharmaceutical composition may be administered
uninterruptedly. The uninterrupted (or continuous) administration may be achieved by
a small pump system worn by a patient to measure a therapeutic agent flowing into
the patient's body, as described in WO2015/036583.

[00384] In addition, the present application further provides a method for preparing
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the described oncolytic virus, and the method may include a method for preparing an
oncolytic virus expression vector, a virus production cell and/or a pharmaceutical
composition. Any method suitable for producing an oncolytic virus may be used to
produce the oncolytic virus of the present application. For example, the oncolytic
virus of the present application may be obtained by transfecting a cell with a poxvirus
expressing a T7 RNA polymerase, performing transfection with plasmids expressing
the N protein, L protein and P protein of an oncolytic virus and backbone plasmids
and performing a virus rescue process.

[00385] The present application further provides a use of the described oncolytic
virus, the described oncolytic virus expression vector, the described virus production
cell and/or the described pharmaceutical composition in the preparation of a drug for
prevention and/or treatment of a disease and/or disorder.

[00386] The oncolytic viruses of the present application are obtained by performing
site-directed mutagenesis on the amino acids on the M protein, G protein, N protein, P
protein and L protein of an oncolytic virus, respectively, thereby further improving the
infection ability of the oncolytic virus to the abnormally proliferative (tumor) LLC
cell, 4T1 cell, MC38 cell and Hela cell. Moreover, the oncolytic viruses prepared have
poor infection ability to normal cells and the normal MEF cell, indicating that the
oncolytic viruses prepared in the present application can be well used for infecting
tumors, cancers and other cells without damaging normal cells, and have broad
application prospects.

[00387] The oncolytic viruses of the present application are obtained by performing
site-directed mutagenesis on the amino acids on the M protein, G protein, N protein, P
protein and L protein of an oncolytic virus, respectively, thereby further improving the
infection ability of the oncolytic virus to the abnormally proliferative (tumor) LLC
cell, 4T1 cell, MC38 cell and Hela cell. and further improving the in vitro cytotoxicity
of the oncolytic virus against the LLC cell, the 4T1 cell, the MC38 cell and the Hela
cell. Moreover, the oncolytic viruses prepared have almost no effect on the normal
MEF cell, indicating that the oncolytic viruses prepared herein can be well used for

damaging and killing abnormal cells such as tumor and cancer cells, without causing
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damage to normal cells.

[00388] The oncolytic viruses of the present application are not easily cleared from
the abnormally proliferative (tumor) LLC cell, 4T1 cell, MC38 cell and Hela cell.
Relatively speaking, wild-type oncolytic viruses are more easily cleared from the LLC
cell, the MC38 cell and the Hela cell. The oncolytic viruses of the present application
are obtained by performing site-directed mutagenesis on the amino acids on the M
protein, G protein, N protein, P protein, and L protein of an oncolytic virus,
respectively, so that the oncolytic viruses are more difficultly cleared from the LLC
cell, the 4T1 cell, the MC38 cell, and the Hela cell, thereby further ensuring that the
oncolytic viruses can better exert their infection ability and cytotoxicity to the LLC
cell, the 4T1 cell, the MC38 cell, and the Hela cell. Moreover, the oncolytic viruses of
the present application are more easily cleared from the normal MEF cell and the
safety of the normal MEF cell is further ensured, thereby improving the safety of the

oncolytic viruses.

[00389] The present application is further described in detail in conjunction with
Preparation Examples 1-80, Examples 1-3, and FIGS. 1-15.

[00390] PREPARATION EXAMPLES

[00391] Preparation Examples 1-29

[00392] Preparation Examples 1-29 respectively provide an oncolytic virus, and they
mainly differ in the positions of amino acids having site-directed mutagenesis on the
M protein of a wild-type oncolytic virus. A construction method for the oncolytic
virus corresponding to each preparation example is as follows:

[00393] (1) Construction of plasmids

[00394] Using a pRV-core plasmid (BioVector NTCC Plasmid Vector Strain Cell
Gene Collection Center) as a template, mutation sites shown in Table 1 were
introduced by a PCR technology. The pRV-core plasmid was subjected to PCR with
primers carrying the mutation sites; then, the PCR product was subjected to 1%
agarose gel electrophoresis; and then a gel recovery kit was used to cut and recover
the gel, thereby obtaining a plasmid with different mutation sites on the M protein and
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obtaining a constructed plasmid pRV-core Mut.
[00395] Table 1 Mutations on the M protein of the oncolytic viruses in Preparation

Examples 1-29

Preparation Mutation position and amino acid after Ngﬁ:teizgf Amino acid
Example mutation . sequence
positions
1 G21E 1 SEQID NO2
2 G21E. N32S 2 SEQID NO 3
3 G21E. N32S. M33A 3 SEQID NO 4
4 G21E. N32S. M33A. N49D 4 SEQID NO 5
5 G21E. N32S. M33A. N49D. H54Y 5 SEQ ID NO 6
6 G21E. N32S. M33A. N49D. H54Y. 6 SEQIDNO 7
L111A
G21E. N32S. M33A. N49D. H54Y. SEQID NO 8
! L111A. A133T !
g G21E. N32S. M33A. N49D. H54Y. g SEQIDNO 9
L111A. A133T. V2251
9 G21E. N32S. M33A. N49D. MS5I1R. 9 SEQ ID NO 10
H54Y. L111A. A133T. V2251
10 G21E. N32S. M33A. N49D. MS5I1R. 10 SEQ ID NO 11
H54Y. L111A. A133T. V221F. V2251
G21E. N32S. M33A. N49D. MS5I1R. SEQ ID NO 12
11 H54Y. L111A. A133T. V221F. V225I. 11
S226R
12 N32S. M33A. N49D. MS5IR. H54Y. 10 SEQID NO 13
L111A. A133T. V221F. V2251. S226R
13 M33A. N49D. MS51R. H54Y. LI111A. 9 SEQ ID NO 14
A133T. V221F. V2251. S226R
14 N49D. MS5SIR. H54Y. L111A. A133T. g SEQID NO 15
V221F. V2251. S226R
i M51R. H54Y. L111A. A133T. V221F. 7 SEQID NO 16
V225I. S226R
16 H54Y. L111A. A133T. V221F. V225I. 6 SEQ ID NO 17
S226R
17 L111A. A133T. V221F. V2251. S226R 5 SEQ ID NO 18
18 A133T. V221F. V2251. S226R 4 SEQID NO 19
19 V221F. V2251. S226R 3 SEQ ID NO 20
20 V225I. S226R 2 SEQID NO 21
21 S226R 1 SEQ ID NO 22
22 N32S. N49D. H54Y. V2251 4 SEQ ID NO 23
23 N32S. N49D. H54Y. V2251. S226G 5 SEQ ID NO 24
24 N32S. N49D. MS5S1R. H54Y. V221F. 7 SEQ ID NO 25
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V2251, S226R

95 N325. M33A. N49D. MS5IR. H54Y. g SEQ ID NO 26
V221F. V225I. S226R

26 N32S. N49D. MSIR. H54Y. AI33T. g SEQ ID NO 27
V221F. V225I. S226R

57 N325. M33A. N49D. MS5IR. H54Y. 9 SEQ ID NO 28
A133T. V221F. V2251, S226R

28 G21E. N328. N49D. M51A. H54Y. g SEQ ID NO 29
LI1TA. V2251, S226R

29 MS51R. V221F. S226R 3 SEQ ID NO 30

[00396] (2) Virus rescue

[00397] The constructed plasmid pRV-core Mut was transfected into a BSR-T7 cell
(purchased from ATCC, American Type Culture Collection) using a calcium
phosphate transfection kit (Thermo Fisher Scientific) by a cell transfection
technology.

[00398] Four plasmids, i.e., the pRV-core Mut, pP, pN, and pL, were mixed at a ratio
of 10:5:4:1, and the total amount of the plasmids was 5 pg; the plasmid mixture was
then diluted with 200 pl of an Opti-MEM (Thermo Fisher Scientific), and 7.5 pl of a
transfection reagent Plus Reagent (Life Technologies) was added to obtain a
transfection plasmid premix, where the pP was a plasmid carrying the phosphoprotein
genes of a rod-shaped virus, the pN was a plasmid carrying the nucleoprotein genes of
a rod-shaped virus, and the pL was a plasmid carrying the polymerase protein genes
of a rod-shaped virus; parent vectors corresponding to the three plasmids pN, pP, and
pL were all pCAGGS (purchased from ATCC).

[00399] 10 pl of Lipotectamine LTX (Thermo Fisher Scientific) was diluted with 200
ul of the Opti-MEM to obtain an LTX mixed solution.

[00400] Plasmid transfection was performed according to the method described in
the instruction manual of Lipofectamine LTX. Six hours later, the BSR-T7 cell was
washed twice with PBS and further inoculated in DMEM (Thermo Fisher Scientific)
containing 10% fetal bovine serum and incubated for three days.

[00401] The cell supernatant of the BSR-T7 cell culture solution was transferred to a

Vero cell (Thermo Fisher Scientific), and the Vero cell was incubated at 37 °C for
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three days. The cells were observed for green fluorescence under a fluorescence
microscope to determine the result of virus rescue. The rescued mutant rod-shaped
virus library was further passaged through the Vero cell, and monoclonal virus strains
were selected in an established plaque screening system.
[00402] (3) Gene sequencing of the M protein The viral genomic RNA was extracted
using a Trizol kit, and reverse transcription was performed using random primers. The
reverse transcribed cDNA was subjected to PCR using primers designed for the gene
sequence of the M protein.
[00403] the primer sequences were:

| PF: ATGAGTTCCTTAAAGAA;

| PR: TCATTTGAAGTGG.
[00404] The product was recovered after 1% agarose gel electrophoresis and sent to a
sequencing company for sequencing. The sequencing results are shown in Table 1.
[00405] Preparation Examples 30-52
[00406] Preparation Examples 30-52 respectively provide an oncolytic virus, and
they mainly difter in the positions of amino acids having site-directed mutagenesis on
the M protein and G protein of a wild-type oncolytic virus. The mutation sites of the
M protein are the same as the corresponding mutation sites in Preparation Example
24, and the mutation sites of the G protein are shown in Table 2.
[00407] The construction methods for the oncolytic viruses in these preparation
examples are the same as the construction method in Preparation Example 11, except
that:
[00408] the mutation sites shown in Table 2 were introduced, by a PCR technology,
into the plasmids constructed in step (1); and
[00409] gene sequencing of the G protein was performed in step (3), where the viral
genomic RNA was extracted using a Trizol kit, and reverse transcription was
performed using random primers; the reverse transcribed cDNA was subjected to PCR
using primers designed for the gene sequence of the G protein;

[00410] the primer sequences were:

41



| PF: ATGAAGTGCCTTTTGTACTTAG:;

1 PR: TTACTTTCCAAGTCGGTTCATCT.
[00411] The product was recovered after 1% agarose gel electrophoresis and sent to a
sequencing company for sequencing. The sequencing results are shown in Table 2.
[00412] Table 2 Mutations on the G protein of the oncolytic viruses in Preparation

Examples 30-52

. . . . . Number of . .
Preparation | Mutation position and amino acid after tati Amino acid
. mutation
Example mutation .. sequence
positions
30 V531 1 SEQ ID NO 32
31 V531, Al41V 2 SEQ 1D NO 33
32 V531, Al41V. D172Y 3 SEQ ID NO 34
33 V531, Al41V. D172Y. K217E 4 SEQ ID NO 35
34 V531, Al41V. D172Y. K217E. D232G 5 SEQ ID NO 36
V531, Al41V. D172Y. K217E. D232G
35 6 SEQ ID NO 37
« V331A
V531, Al41V. D172Y. K217E. D232G
36 7 SEQ ID NO 38

« V331A. V371E

V531, Al41V. D172Y. K217E. D232G
37 8 SEQ ID NO 39
« V331A. V371E. G436D

V531, Al41V. D172Y. K217E. D232G
38 9 SEQ ID NO 40
« V331A. V371E. G436D. T438S

V531, Al41V. D172Y. K217E. D232G

39 « V331A. V371E. G436D. T438S. 10 SEQ ID NO 41
F453L
V531, Al41V. D172Y. K217E. D232G

40 « V331A. V371E. G436D. T438S. 11 SEQ ID NO 42

F453L. T4711

V531, Al41V. D172Y. K217E. D232G
41 « V331A. V371E. G436D. T438S. 12 SEQ ID NO 43
F453L. T4711. Y487H

Al141V. D172Y. K217E. D232G.
42 V331A. V371E. G436D. T438S. F453L 11 SEQ ID NO 44
« T4711. Y487H

D172Y. K217E. D232G. V331A. V371E

43 . G436D. T438S. F453L. T4711. 10 SEQ ID NO 45
Y487H
K217E. D232G. V331A. V371E. G436D

44 9 SEQ ID NO 46

« T438S. F453L. T4711. Y487H

D232G. V331A. V371E. G436D. T438S
45 8 SEQ ID NO 47
. F453L. T4711. Y487H
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V331A. V371E. G436D. T438S. F453L
46 7 SEQ ID NO 48
. T4711. Y487H
V371E. G436D. T438S. F453L. T4711
47 6 SEQ ID NO 49
. Y487H
48 G436D. T438S. F453L. T4711. Y487H 5 SEQ ID NO 50
49 T438S. F453L. T4711. Y487H 4 SEQ ID NO 51
50 F453L. T4711. Y487H 3 SEQ ID NO 52
51 T4711. Y487H 2 SEQ ID NO 53
52 Y487H 1 SEQ ID NO 54

[00413] Preparation Examples 53-57
[00414] Preparation Examples 53-57 respectively provide an oncolytic virus, and
they mainly difter in the positions of amino acids having site-directed mutagenesis on
the M protein, G protein and N protein of a wild-type oncolytic virus. The mutation
sites of the M protein and the G protein are the same as the corresponding mutation
sites in Preparation Example 41, and the mutation sites of the N protein are shown in
Table 3.
[00415] The construction methods for the oncolytic viruses in these preparation
examples are the same as the construction method in Preparation Example 41, except
that:
[00416] the mutation sites shown in Table 3 were introduced, by a PCR technology,
into the plasmids constructed in step (1); and
[00417] gene sequencing of the N protein was performed in step (3), where the viral
genomic RNA was extracted using a Trizol kit, and reverse transcription was
performed using random primers; the reverse transcribed cDNA was subjected to PCR
using primers designed for the gene sequence of the N protein;
[00418] the primer sequences were:

| PF: ATGTCTGTTACAGTCAAGAG;

1 PR: TCATTTGTCAAATTCTGACTT.
[00419] The product was recovered after 1% agarose gel electrophoresis and sent to a
sequencing company for sequencing. The sequencing results are shown in Table 3.

[00420] Table 3 Mutations on the N protein of the oncolytic viruses in Preparation
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Examples 53-57

Preparation | Mutation position and amino acid after Numbe'r of Amino acid
Example mutation mu‘Fa'tlon sequence
positions
53 114V 1 SEQ ID NO 56
54 114V. RI55K 2 SEQ ID NO 57
55 114V, RI5S5K. S353N 3 SEQ ID NO 58
56 R155K. S353N 2 SEQ ID NO 59
57 S353N 1 SEQ ID NO 60

[00421] Preparation Examples 58-76
[00422] Preparation Examples 58-76 respectively provide an oncolytic virus, and
they mainly difter in the positions of amino acids having site-directed mutagenesis on
the M protein, G protein, N protein, and P protein of a wild-type oncolytic virus. The
mutation sites of the M protein, the G protein and the N protein are the same as the
corresponding mutation sites in Preparation Example 55, and the mutation sites of the
P protein are shown in Table 4.
[00423] The construction methods for the oncolytic viruses in these preparation
examples are the same as the construction method in Preparation Example 55, except
that:
[00424] the mutation sites shown in Table 4 were introduced, by a PCR technology,
into the plasmids constructed in step (1); and
[00425] gene sequencing of the P protein was performed in step (3), where the viral
genomic RNA was extracted using a Trizol kit, and reverse transcription was
performed using random primers; the reverse transcribed cDNA was subjected to PCR
using primers designed for the gene sequence of the P protein;
[00426] the primer sequences were:

| PF: ATGGATAATCTCACAAAAGTTCG;

| PR: CTACAGAGAATATTTGACTCTCG.
[00427] The product was recovered after 1% agarose gel electrophoresis and sent to a
sequencing company for sequencing. The sequencing results are shown in Table 4.

[00428] Table 4 Mutations on the P protein of the oncolytic viruses in Preparation
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Examples 58-76

. . . . . Number of . .
Preparation | Mutation position and amino acid after tali Amino acid
. mutation
Example mutation .. sequence
positions
58 R50K 1 SEQ ID NO 62
59 R50K. V76A 2 SEQ ID NO 63
60 R50K. V76A. D9SE 3 SEQ ID NO 64
61 R50K. V76A. D9SE. L126S 4 SEQ ID NO 65
62 R50K. V76A. D9SE. L126S. L140S 5 SEQ ID NO 66
RSOK. V76A. D9SE. L126S. L140S.
63 6 SEQ ID NO 67
H151Y
RSOK. V76A. D9SE. L126S. L140S.
64 7 SEQ ID NO 68
H151Y. 1168M
RSOK. V76A. D9SE. L126S. L140S.
65 8 SEQ ID NO 69
H151Y. 1168M. K170E
RSOK. V76A. D9SE. L126S. L140S.
66 9 SEQ ID NO 70
H151Y. 1168M. K170E. Y189S
RSOK. V76A. D9SE. L126S. L140S.
67 10 SEQIDNO 71
H151Y. 1168M. K170E. Y189S. N237D
V76A. D99E. L126S. L140S. HIS1Y.
68 9 SEQ ID NO 72
1168M. KI170E. Y189S. N237D
D99E. L126S. L140S. HIS51Y. 1168M.
69 8 SEQ ID NO 73
K170E. Y189S. N237D
L126S. L140S. HI51Y. 1168M. K170E
70 7 SEQ ID NO 74
« Y189S. N237D
L140S. HI151Y. 1168M. K170E. Y189S
71 6 SEQ ID NO 75
« N237D
72 H151Y. 1168M. K170E. Y189S. N237D 5 SEQ ID NO 76
73 1168M. KI170E. Y189S. N237D 4 SEQ ID NO 77
74 K170E. Y189S. N237D 3 SEQ ID NO 78
75 Y189S. N237D 2 SEQ ID NO 79
76 N237D 1 SEQ ID NO 80

[00429] Preparation Examples 77-79

[00430] Preparation Examples 77-79 respectively provide an oncolytic virus, and

they mainly difter in the positions of amino acids having site-directed mutagenesis on

the M protein, G protein, N protein, P protein, and L protein of a wild-type oncolytic

virus. The mutation sites of the M protein, the G protein, the N protein and the P

protein are the same as the corresponding mutation sites in Preparation Example 67,
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and the mutation sites of the L protein are shown in Table 5.
[00431] The construction methods for the oncolytic viruses in these preparation
examples are the same as the construction method in Preparation Example 67, except
that:
[00432] the mutation sites shown in Table 5 were introduced, by a PCR technology,
into the plasmids constructed in step (1); and
[00433] gene sequencing of the L protein was performed in step (3), where the viral
genomic RNA was extracted using a Trizol kit, and reverse transcription was
performed using random primers; the reverse transcribed cDNA was subjected to PCR
using primers designed for the gene sequence of the L protein;
[00434] the primer sequences were:

| PF: ATGGAAGTCCACGATTTTGAGA;

| PR: TTAATCTCTCCAAGAGTTTTCCT.
[00435] The product was recovered after 1% agarose gel electrophoresis and sent to a
sequencing company for sequencing. The sequencing results are shown in Table 5.
[00436] Table 5 Mutations on the L protein of the oncolytic viruses in Preparation

Examples 77-79

Preparation | Mutation position and amino acid after Numbe'r of Amino acid
Example mutation mu‘fajuon sequence
positions
77 S87P 1 SEQ ID NO 82
78 S87P. 1487T 2 SEQ ID NO &3
79 1487T 1 SEQ ID NO 84

[00437] Preparation Example 80

[00438] This preparation example provides a packaging process of the oncolytic
virus prepared in any one of the preparation examples 1-79 described above,
specifically including the following steps:

[00439] 1) Infection and inoculation of a BSR-T7 cell (purchased from ATCC) with a
poxvirus VIF7-3 (BioVector NTCC Plasmid Vector Strain Cell Gene Collection

Center) expressing T7 RNA polymerase.
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[00440] Specifically, the BSR-T7 cell was plated on a 6-well plate, with 3x10°
cells/well; 14-16 hours after plating, the poxvirus vTF7-3 expressing the T7 RNA
polymerase was added to infect the BSR-T7 cell; 6 hours after infection, the BSR-T7
cell was rinsed once with a DPBS bufter for transtection later.

[00441] 2) Transfection process

[00442] Specifically, four plasmids, i.e., pRV-core Mut, pP, pN, and pL, were mixed
at a ratio of 10:5:4:1, and the total amount of the plasmids was 5 pg; the plasmid
mixture was then diluted with 200 pl of an Opti-MEM (Thermo Fisher Scientific),
and 7.5 pl of a transfection reagent Plus Reagent (Life Technologies) was added to
obtain a transfection plasmid premix, where the pP was a plasmid carrying the
phosphoprotein genes of a rod-shaped virus, the pN was a plasmid carrying the
nucleoprotein genes of a rod-shaped virus, and the pL was a plasmid carrying the
polymerase protein genes of a rod-shaped virus; parent vectors corresponding to the
three plasmids pN, pP, and pL were all pPCAGGS (purchased from ATCC).

[00443] 10 pl of Lipotectamine LTX (Thermo Fisher Scientific) was diluted with 200
ul of the Opti-MEM to obtain an LTX mixed solution.

[00444] 200 pl of the LTX mixture was mixed with 200 ul of the transfection
plasmid premix and the cells were incubated at room temperature for 15 min to obtain
an LTX-DNA mixed solution;

[00445] The DPBS buffer in the 6-well plate in step 1) was replaced with the
Opti-MEM, the LTX-DNA mixed solution was dropwise added to the 6-well plate in
which the BSR-T7 cell was incubated, and the 6-well plate was then shaken gently to
evenly distribute the LTX-DNA mixed solution in the 6-well plate; 6-8 hours after
transfection, the transfection reagent was removed and 3 ml of fresh complete
medium (Thermo Fisher Scientificy was then added; 72 hours later, the cell
supernatant of the BSR-T7 cell was harvested and filtered with a 0.22 pum filter to

obtain the oncolytic viruses respectively corresponding to Preparation Examples 1-79.

[00446] EXAMPLES
[00447] Example 1
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[00448] In this example, the oncolytic viruses prepared in Preparation Examples 1-79
and the wild-type oncolytic virus were tested for their infection ability to different
cells.

[00449] The test method used was a TCID50 determination method, that is, 200 pfu
of each of the oncolytic viruses prepared in Preparation Examples 1-79 and 200 pfu of
the wild-type oncolytic virus were added to the culture solutions of different cells, and
the 50% tissue culture infective dose (TCID50) of each oncolytic virus was then
determined.

[00450] The cells tested included: LLC cell (a mouse lung cancer cell line), 4T1 cell
(a mouse breast cancer cell line), MC38 cell (a mouse colon cancer cell line), Hela
cell (a human cervical cancer cell line), and MEF cell (a human fibroblast cell line).
[00451] Test method:

[00452] (1) 3 mL of Vero (LLC/4T1/MC38/Hela/MEF) cell suspension was added to
a 6-well plate, with 4x10° cells/well, a total of 6 wells, including 2 wells for the MEF
cell; the 6-well culture plate was then placed in an environment of 37 °C and 5% CO:
for cell culture for 16 hours.

[00453] (2) 200 pfu of each of the oncolytic viruses prepared in the preparation
examples was added to each well of the 6-well culture plate; 24 hours later, 100 pl of
the supernatant of the MEF cell and 100 pl of the supernatant of each Vero cell were
harvested; the harvested supernatants were added to the wells of a 96-well plate, with
a density of each type of cell being 1x10* cells /ml; and the 96-well plate was then
placed in an environment of 37 °C and 5% CO:z for cell culture for 16 hours.

[00454] (3) Each of the supernatants harvested in step (2) was diluted consecutive 10
folds in 1.5 ml EP tubes, from 107 to 107!, with a total of 11 titers; the diluted
supernatants were inoculated into 96-well culture plates, a row of 8 wells for each
titer, 100 pl/well.

[00455] (4) 48 hours later, the cells in each well were observed for fluorescence, and
the wells in which the cells were observed fluorescent were recorded as infected.
TCID50 was calculated according to a Karber method.

[00456] The test results are shown in FIGS. 1-5. As shown in the figures, the number
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0 on the horizontal axis represents the wild-type oncolytic virus; the numbers 1-79 on
the horizontal axis represent the oncolytic viruses prepared in Preparation Examples
1-79, respectively; Logio TCID50 on the vertical axis represents the values of TCID50
calculated by the Karber method. The larger the value of Logio TCIDS0, the better the
infection ability of an oncolytic virus to the cell; the smaller the value of Logio
TCIDS50, the worse the infection ability of an oncolytic virus to the cell.

[00457] FIG. 1 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the LLC cell.

[00458] FIG. 2 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the 4T1 cell.

[00459] FIG. 3 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the MC38 cell.

[00460] FIG. 4 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the Hela cell.

[00461] FIG. 5 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in infection ability to the MEF cell.

[00462] It can be seen from the above figures that the oncolytic viruses prepared in
Preparation Examples 1-79 of the present application have good infection ability to
the LLC cell, the 4T1 cell, the MC38 cell and the Hela cell, and especially the
oncolytic viruses provided in Preparation Examples 77-79 have the same infection
ability to the LLC cell, the 4T1 cell, the MC38 cell and the Hela cell as the wild-type
oncolytic virus. Moreover, the oncolytic viruses prepared, especially the oncolytic
viruses provided in Preparation Examples 77-79, all have poor infection ability to the
MEF cell, indicating that the oncolytic viruses prepared in the present application can
be well used for infecting tumors, cancers and other cells without damaging normal
cells, and have broad application prospects.

[00463] Example 2

[00464] In this example, the oncolytic viruses prepared in Preparation Examples 1-79
and the wild-type oncolytic virus were tested for their in vitro cytotoxicity against
different cells.
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[00465] The test method used was an MTT method, that is, 200 pfu of each of the
oncolytic viruses prepared in Preparation Examples 1-79 and 200 pfu of the wild-type
oncolytic virus were added to the culture solutions of different cells, and 24 hours
later, cell viability was tested by using the MTT method.

[00466] The cells tested included: LLC cell, 4T1 cell, MC38 cell, Hela cell, and MEF
cell.

[00467] Test method:

[00468] (1) 100 mL of Vero (LLC/4T1/MC38/Hela/MEF) cell suspension was added
to each well of a 96-well plate, with 1x10* cells/well; the 96-well culture plate was
then placed in an environment of 37 °C and 5% CO2 for cell culture for 16 hours.
[00469] (2) Each of the oncolytic virus prepared in the preparation examples was
diluted to an MOI (multiplicity of infection) of 0.001, 0.01, 0.1, and 1.0, and the
diluted oncolytic viruses were inoculated into the 96-well plate from step (1), 4 wells
for each dilution gradient, 100 pl/well; and the 96-well plate was then placed in an
environment of 37 °C and 5% COx for cell culture for 40 hours.

[00470] (3) Cell supernatants were removed from the 96-well culture plate from step
(2), fresh culture medium and MTT solution were then added to the 96-well plate with
20 pL/well; and the 96-well plate was then placed in an environment of 37 °C and 5%
CO:z for cell culture for 4 hours.

[00471] (4) The 96-well plate was centrifuged at room temperature, 2500 rpm/min
for 5 min and the supernatants were gently removed with a 1 mL disposable sterile
syringe; then, DMSO was added to the wells of the 96-well plate, 100 pl/well; and the
96-well plate was then placed in an environment of 37 °C for 10 min. The 96-well
plate was shaken for 2 min on a multifunctional microplate reader, and the OD value
of each well on the 96-well plate was measured at a wavelength of 570 nm or 490 nm.
[00472] The test results are shown in FIGS. 6-10. As shown in the figures, the
number 0 on the horizontal axis represents the wild-type oncolytic virus; the numbers
1-79 on the horizontal axis represent the oncolytic viruses prepared in Preparation
Examples 1-79, respectively; ODs7o on the vertical axis represents the OD values of

the cells. The larger the value of ODs7, the worse the cytotoxicity of an oncolytic
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virus against the cell; the smaller the value of ODs7o, the better the cytotoxicity of an
oncolytic virus against the cell.

[00473] FIG. 6 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the LLC cell.

[00474] FIG. 7 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the 4T1 cell.

[00475] FIG. 8 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the MC38 cell.
[00476] FIG. 9 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the Hela cell.

[00477] FIG. 10 shows test results of the oncolytic viruses of the present application
and the wild-type oncolytic virus in in vitro cytotoxicity against the MEF cell.

[00478] It can be seen from the above figures that the oncolytic viruses prepared in
Preparation Examples 1-79 of the present application have good in vitro cytotoxicity
against the LLC cell, the 4T1 cell, the MC38 cell and the Hela cell, and especially the
oncolytic viruses provided in Preparation Examples 77-79 have better in vitro
cytotoxicity against the LLC cell, the 4T1 cell, the MC38 cell and the Hela cell than
the wild-type oncolytic virus. Moreover, the oncolytic viruses prepared have almost
no cytotoxicity against the MEF cell, indicating that the oncolytic viruses of the
present application can be well used for damaging and killing abnormal cells such as
tumor and cancer cells, without causing damage to normal cells.

[00479] Although the wild-type oncolytic virus has good in vitro cytotoxicity against
the LLC cell, the MC38 cell, and the 4T1 cell, while damaging and killing the above
cells, the wild-type oncolytic virus will also damage and kill the MEF cell to a large
extent at the same time, thereby limiting the clinical application of the wild-type
oncolytic virus. Therefore, the modification of the wild-type oncolytic virus in the
present application ensures the safety of oncolytic viruses to normal cells and the
cytotoxicity of oncolytic viruses against tumor and cancer cells, thereby achieving
broad clinical application prospects.

[00480] Example 3
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[00481] In this example, the expression of IFN-f induced by the oncolytic viruses
prepared in Preparation Examples 1-79 and the wild-type oncolytic virus in different
cells was tested.

[00482] The test indicator was the expression of the gene IFN-f in different cells.
The gene IFN-f is a soluble glycoprotein gene produced by cells and having a wide
range of antiviral, anti-tumor and immunomodulatory effects. The expression of the
gene IFN-f can be used to determine the ability of cells to clear an oncolytic virus:
when the expression of the gene IFN-f is high, it indicates that the oncolytic virus can
be easily cleared from cells; when the expression of the gene IFN-f is low, it indicates
that the oncolytic virus can be difficultly cleared from cells.

[00483] The cells tested included: LLC cell, 4T1 cell, MC38 cell, Hela cell, and MEF
cell.

[00484] Test method:

[00485] (1) 100 mL of Vero (LLC/4T1/MC38/Hela/MEF) cell suspension was added
to each well of a 96-well plate, with 1x10* cells/well; the 96-well culture plate was
then placed in an environment of 37 °C and 5% CO2 for cell culture for 16 hours.
[00486] (2) Each of the oncolytic virus prepared in the preparation examples was
diluted to an MOI (multiplicity of infection) of 0.001, 0.01, 0.1, and 1.0, and the
diluted oncolytic viruses were inoculated into the 96-well plate from step (1), 4 wells
for each dilution gradient, 100 pl/well; and the 96-well plate was then placed in an
environment of 37 °C and 5% COx for cell culture for 40 hours.

[00487] (3) Each group of cells obtained by culture in step (2) was broken, and total
RNA was extracted from each cell using TRIzol (Invitrogen), reverse transcribed into
cDNA by using a reverse transcription kit (PrimeScript RT Reagent Kit with DNA
Eraser (Takara)), and stained with a dye (LightCycler 480SYBR Green 1 Master
(Roche)), and the Ct value of each gene was detected on a LightCycler 480
quantitative PCR instrument. The relative expression level of the target gene IFN-f3
was calculated using a AACt method.

[00488] The test results are shown in FIGS. 11-15. As shown in the figures, the

number 0 on the horizontal axis represents the wild-type oncolytic virus; the numbers
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1-79 on the horizontal axis represent the oncolytic viruses prepared in Preparation
Examples 1-79, respectively; the IFN-B level on the vertical axis represents the
expression of the IFN- gene. The larger the value of the IFN-f level, the weaker the
reproduction ability of an oncolytic virus in the cell and the easier it is to clear the
oncolytic virus; the smaller the value of the IFN-f level, the stronger the reproduction
ability of the oncolytic virus in the cell, and the more difficult it is to clear the
oncolytic virus.

[00489] FIG. 11 shows the expression of IFN-f induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the LLC cell.

[00490] FIG. 12 shows the expression of IFN-f3 induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the 4T1 cell.

[00491] FIG. 13 shows the expression of IFN-f3 induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the MC38 cell.

[00492] FIG. 14 shows the expression of IFN-f3 induced by the oncolytic viruses of
the present application and the wild-type oncolytic virus in the Hela cell.

[00493] FIG. 15 shows the expression of IFN-f} induced by the oncolytic virus of the
present application and the wild-type oncolytic virus in the MEF cell.

[00494] It can be seen from the above figures that the oncolytic viruses provided in
Preparation Examples | and 21 of the present application and the wild-type oncolytic
virus have weak reproduction ability in the LLC cell, the 4T1 cell, the MC38 cell, and
the Hela cell and are all easily cleared. Relatively speaking, the oncolytic viruses
provided in Preparation Examples 2-20 and 22-79 are difficultly cleared from the
LLC cell, the 4T1 cell, the MC38 cell, and the Hela cell. Especially the oncolytic
viruses provided in Preparation Examples 77-79 are more difticultly cleared from the
LLC cell, the 4T1 cell, the MC38 cell, and the Hela cell, thereby further ensuring that
these oncolytic viruses can better exert their ability to infect and kill the LLC cell, the
4T1 cell, the MC38 cell, and the Hela cell. Moreover, the oncolytic viruses of the
present application are more easily cleared from the MEF cell, thereby further
ensuring the safety of the MEF cell and improving the safety of the oncolytic viruses.

[00495] The specific examples are merely an explanation of the present application
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and not intended to limit the present application. Those skilled in the art can make
modifications, without creative contribution, to the examples as needed after reading
this description. Any of the modifications made within the scope of the claims of the

present application shall be protected by the Patent Law.

54



What is claimed is:

1. An oncolytic virus, characterized by comprising an M protein, wherein the M
protein comprises amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 1: position 32, position
33, position 49, position 54, position 133, and position 225,

2. The oncolytic virus according to claim 1, characterized in that, the amino
acid substitution of the M protein comprises mutation of asparagine at position 32 to
serine (N32S); and/or mutation of methionine at position 33 to alanine (M33A);
and/or mutation of asparagine at position 49 to aspartic acid (N49D); and/or mutation
of histidine at position 54 to tyrosine (H54Y); and/or mutation of alanine at position
133 to threonine (A133T); and/or mutation of valine at position 225 to isoleucine
(V225]).

3. The oncolytic virus according to claim 2, characterized in that, the M protein
further comprises amino acid substitution(s) at one or more of the following positions:
position 21, position 51, position 111, position 221, and position 226.

4. The oncolytic virus according to claim 3, characterized in that, the amino
acid substitution of the M protein further comprises mutation of glycine at position 21
to glutamic acid (G21E); and/or, the amino acid substitution of the M protein
comprises mutation of methionine at position 51 to arginine (M51R); and/or, mutation
of methionine at position 51 to alanine (M51A); and/or, mutation of leucine at
position 111 to alanine (L111A); and/or, mutation of valine at position 221 to
phenylalanine (V221F); and/or, mutation of serine at position 226 to arginine
(S226R).

5. The oncolytic virus according to any one of claims 1-4, characterized in that,
the amino acid substitution of the M protein comprises amino acid substitution(s) in
any one of the following groups consisting of:

1) G21E and N32S;

2) G21E, N328S, and M33A;

3) G21E, N32S, M33A, and N49D;

4) G21E, N32S, M33A, N49D, and H54Y;
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5) G21E, N32S, M33A, N49D, H54Y, and L111A;

6) G21E, N32S, M33A, N49D, H54Y, L111A, and A133T;

7) G21E, N32S, M33A, N49D, H54Y, L111A, A133T, and V225I;

8) G21E, N32S, M33A, N49D, MS1R, H54Y, L111A, A133T, and V225I;

9) G21E, N32S, M33A, N49D, M5SIR, H54Y, L111A, AI33T, V221F, and
V2251;

10) G21E, N32S, M33A, N49D, M51R, H54Y, L111A, A133T, V221F, V225I,
and S226R;

11) N32S, M33A, N49D, MSIR, H54Y, L111A, A133T, V221F, V2251, and
S226R;

12) M33A, N49D, M51R, H54Y, L111A, A133T, V221F, V2251, and S226R;

13) N49D, M51R, H54Y, L111A, A133T, V221F, V225I, and S226R;

14) MS1R, H54Y, L111A, A133T, V221F, V225I, and S226R;

15) H54Y, L111A, A133T, V221F, V225I, and S226R;

16) L111A, A133T, V221F, V225I, and S226R;

17) A133T, V221F, V2251, and S226R;

18) V221F, V2251, and S226R;

19) V2251 and S226R;

20) S226R;

21) N32S, N49D, H54Y, and V225];

22) N32S, N49D, H54Y, V2251, and S226G;

23) N32S, N49D, M51R, H54Y, V221F, V2251, and S226R;

24) N32S, M33A, N49D, M51R, H54Y, V221F, V2251, and S226R;

25) N32S, N49D, M51R, H54Y, A133T, V221F, V225I, and S226R;

26) N32S, M33A, N49D, M51R, H54Y, A133T, V221F, V2251, and S226R; and

27) G21E, N32S, N49D, M51A, H54Y, L111A, V2251, and S226R.

6. The oncolytic virus according to claim 5, characterized in that, the amino
acid substitution of the M protein comprises G21E, N32S, M33A, N49D, M5IR,
H54Y, L111A, A133T, V221F, V225I, and S226R.

7. The oncolytic virus according to claim 5, characterized in that, the M portion
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comprises an amino acid sequence as set forth in SEQ ID NO 12,

8. An oncolytic virus, characterized by comprising the M protein according to
any one of claims 1-7 and further comprising a G protein, wherein the G protein
comprises amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 31: position 438,
position 453, position 471, and position 487.

9. The oncolytic virus according to claim 8, characterized in that, the G protein
further comprises an amino acid substitution(s) at one or more of the following
positions: position 53, position 141, position 172, position 217, position 232, position
331, position 371, and position 436.

10. The oncolytic virus according to claim 8 or 9, characterized in that, the
amino acid substitution of the G protein comprises mutation of valine at position 53 to
isoleucine (V53I); and/or mutation of alanine at position 141 to valine (A141V);
and/or mutation of aspartic acid at position 172 to tyrosine (D172Y); and/or mutation
of lysine at position 217 to glutamic acid (K217E); and/or mutation of aspartic acid at
position 232 to glycine (D232G); and/or mutation of valine at position 331 to alanine
(V331A); and/or, mutation of valine at position 371 to glutamic acid (V371E); and/or,
mutation of glycine at position 436 to aspartic acid (G436D); and/or, mutation of
threonine at position 438 to serine (T438S); and/or, mutation of phenylalanine at
position 453 to leucine (F453L); and/or, mutation of threonine at position 471 to
isoleucine (T4711); and/or, mutation of tyrosine at position 487 to histidine (Y487H).

11. The oncolytic virus according to claim 10, characterized in that, the amino
acid substitution of the G protein comprises amino acid substitution(s) in any one of
the following groups consisting of:

1) V531,

2) V53l and A141V;

3) V531, Al141V, and D172Y;

4) V531, A141V, D172Y, and K217E;

5) V531, A141V, D172Y, K217E, and D232G;

6) V531, A141V, D172Y, K217E, D232G, and V331A;

57



7) V531, A141V, D172Y, K217E, D232G, V331A, and V371E;

8) V531, A141V, D172Y, K217E, D232G, V331A, V371E, and G436D;

9) V531, Al141V, D172Y, K217E, D232G, V331A, V371E, G436D, and
T438S;

10) V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S,
and F453L;

11) V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S,
F453L, and T4711;

12) V531, A141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S,
F453L, T4711, and Y487H;

13) Al141V, D172Y, K217E, D232G, V331A, V371E, G436D, T438S,
F453L, T4711, and Y487H;

14) D172Y, K217E, D232G, V331A, V371E, G436D, T438S, F453L, T4711,
and Y487H,;

15) K217E, D232G, V331A, V371E, G436D, T438S, F453L, T4711, and
Y487H;

16) D232G, V331A, V371E, G436D, T438S, F453L, T4711, and Y487H;

17) V331A, V371E, G436D, T438S, F453L, T4711, and Y487H;

18) V371E, G436D, T438S, F453L, T4711, and Y487H;

19) G436D, T438S, F453L, T4711, and Y487H;

20) T438S, F453L, T4711, and Y487H;

21) F453L, T4711, and Y487H;

22) T4711 and Y487H; and

23) Y487H.

12. The oncolytic virus according to claim 11, characterized in that, the amino
acid substitution of the G protein comprises V531, A141V, D172Y, K217E, D232G,
V331A, V371E, G436D, T438S, F453L, T4711, and Y487H.

13. The oncolytic virus according to claim 11, characterized in that, the G protein
comprises an amino acid sequence as set forth in SEQ ID NO 43.

14. An oncolytic virus, characterized by comprising the M protein according to
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any one of claims 1-7 or comprising the M protein and G protein according to any one
of claims 8-13, and further comprising an N protein, wherein the N protein comprises
amino acid substitution(s) at one or more of the following positions compared to an
amino acid sequence set forth in SEQ ID NO 55: position 14, position 155, and
position 353,

15. The oncolytic virus according to claim 14, characterized in that, the amino
acid substitution of the N protein comprises mutation of isoleucine at position 14 to
valine (I14V); and/or, mutation of arginine at position 155 to lysine (R155K); and/or,
mutation of serine at position 353 to asparagine (S353N).

16. The oncolytic virus according to claim 14 or 15, characterized in that, the
amino acid substitution of the N protein comprises amino acid substitution(s) in any
one of the following groups consisting of:

1) 114V;

2) 114V and R155K;

3) 114V, R155K, and S353N;
4) R155K and S353N; and
5) S353N.

17. The oncolytic virus according to claim 16, characterized in that, the amino
acid substitution of the N protein comprises 114V, R155K and S353N.

18. The oncolytic virus according to claim 16, characterized in that, the N
portion comprises an amino acid sequence as set forth in SEQ ID NO 58.

19. An oncolytic virus, characterized by comprising the M protein according to
any one of claims 1-7, or comprising the M protein and G protein according to any
one of claims 8-13, or comprising the M protein, G protein and N protein according to
any one of claims 14-18, and further comprising a P protein, wherein the P protein
comprises amino acid substitution(s) at one or more of the following positions
compared to an amino acid sequence set forth in SEQ ID NO 61: position 50, position
76, position 99, position 126, position 140, position 151, position 168, position 170,
position 189, and position 237.

20. The oncolytic virus according to claim 19, characterized in that, the amino
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acid substitution of the P protein comprises mutation of arginine at position 50 to
lysine (R50K); and/or mutation of valine at position 76 to alanine (V76A); and/or
mutation of asparagine at position 99 to glutamic acid (D99E); and/or mutation of
leucine at position 126 to serine (L126S); and/or mutation of leucine at position 140
to serine (L140S); and/or mutation of histidine at position 151 to tyrosine (HI51Y);
and/or mutation of isoleucine at position 168 to methionine (I168M); and/or mutation
of lysine at position 170 to glutamic acid (K170E); and/or mutation of tyrosine at
position 189 to serine (Y189S); and/or mutation of asparagine at position 237 to
aspartic acid (N237D).

21. The oncolytic virus according to claim 19 or 20, characterized in that, the
amino acid substitution of the P protein comprises amino acid substitution(s) in any
one of the following groups consisting of:

1) RS0K;

2) R50K and V76A;

3) R50K, V76A and D99IE;

4) R50K, V76A, D99E, and L126S;

5)R50K, V76A, D99E, L1268, and L140S;

6) RS0K, V76A, D99E, L1268, L140S, and HI5S1Y;

7) RSOK, V76A, D99E, L1268, L140S, H151Y, and 1168M;

8) R50K, V76A, D99E, L126S, L140S, H151Y, 1168M, and K170E;

9) RS0K, V76A, D99E, L1268, L140S, H151Y, 1168M, K170E, and Y 189S;

10) R50K, V76A, D99E, L1268, L140S, HIS1Y, 1168M, K170E, Y1898,
and N237D;

11) V76A, D99E, L126S, L140S, HIS1Y, 1168M, KI170E, Y189S, and
N237D;

12) D99E, L1268, L140S, HIS1Y, 1168M, K170E, Y189S, and N237D;

13) L126S, L140S, H151Y, 1168M, K170E, Y 189S, and N237D;

14) L140S, HI51Y, 1168M, K170E, Y 189S, and N237D;

15) HI51Y, 1168M, K170E, Y 189S, and N237D;

16) 1168M, K 170E, Y 189S, and N237D;
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17) K170E, Y 189S, and N237D;
18) Y189S and N237D; and
19) N237D.

22. The oncolytic virus according to claim 21, characterized in that, the amino
acid substitution of the P protein comprises R50K, V76A, D99E, L126S, L140S,
HI51Y, 1168M, K170E, Y189S, and N237D.

23. The oncolytic virus according to claim 21, characterized in that, the P protein
comprises an amino acid sequence as set forth in SEQ ID NO 71.

24. An oncolytic virus, characterized by comprising the M protein according to
any one of claims 1-7, or comprising the M protein and G protein according to any
one of claims 8-13, or comprising the M protein, G protein and N protein according to
any one of claims 14-18, or comprising the M protein, G protein, N protein, and P
protein according to any one of claims 19-23, and further comprising an L protein,
wherein the L protein comprises amino acid substitution(s) at one or more of the
following positions compared to an amino acid sequence set forth in SEQ ID NO 81:
position 87 and position 487.

25. The oncolytic virus according to claim 24, characterized in that, the amino
acid substitution of the L protein comprises mutation of serine at position 87 to
proline (S87P); and/or mutation of isoleucine at position 487 to threonine (1487T).

26. The oncolytic virus according to claim 24 or 25, characterized in that, the
amino acid substitution of the L protein comprises amino acid substitution(s) in any
one of the following groups consisting of:

1) S87P;
2) S87P and 1487T; and
3) 1487T.

27. The oncolytic virus according to claim 26, characterized in that, the amino
acid substitution of the L protein comprises S87P and 1487T.

28. The oncolytic virus according to claim 26, characterized in that, the L protein
comprises an amino acid sequence as set forth in SEQ ID NO 83.

29. The oncolytic virus according to any one of claims 1-28, characterized by
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comprising a rod-shaped virus.

30. The oncolytic virus according to any one of claims 1-29, characterized by
comprising vesicular stomatitis virus.

31. The oncolytic virus according to any one of claims 1-30, characterized by
comprising an /ndiana MuddSummer subtype strain of the vesicular stomatitis virus.

32. The oncolytic virus according to any one of claims 1-31, characterized by
comprising or expressing a foreign nucleic acid, target gene or protein.

33. The oncolytic virus according to any one of claims 1-32, characterized by
comprising a nucleic acid molecule, wherein the nucleic acid molecule comprises a
nucleic acid sequence encoding the M protein with the amino acid substitution(s),
and/or a nucleic acid sequence encoding the G protein with the amino acid
substitution(s), and/or a nucleic acid sequence encoding the N protein with the amino
acid substitution(s), and/or a nucleic acid sequence encoding the P protein with the
amino acid substitution(s), and/or a nucleic acid sequence encoding the L protein with
the amino acid substitution(s).

34, The oncolytic virus according to claim 33, characterized in that, the nucleic
acid molecule comprises a nucleic acid sequence encoding the foreign nucleic acid,
target gene or protein.

35. The oncolytic virus according to claim 34, characterized in that, in the
nucleic acid molecule, the nucleic acid sequence encoding the foreign nucleic acid,
target gene or protein is positioned between the nucleic acid sequence encoding the M
protein with the amino acid substitution(s), and/or the nucleic acid sequence encoding
the G protein with the amino acid substitution(s), and/or the nucleic acid sequence
encoding the N protein with the amino acid substitution(s), and/or the nucleic acid
sequence encoding the P protein with the amino acid substitution(s), and/or the
nucleic acid sequence encoding the L protein with the amino acid substitution(s).

36. An oncolytic virus expression vector, characterized by being capable of
expressing the oncolytic virus according to any one of claims 1-35.

37. A virus production cell, characterized by being capable of producing the
oncolytic virus according to any one of claims 1-35.
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38. A pharmaceutical composition, characterized by comprising the oncolytic
virus according to any one of claims 1-35 and, optionally, a pharmaceutically
acceptable carrier.

39. A method for preparing the oncolytic virus according to any one of claims
1-35, the oncolytic virus expression vector according to claim 36, the virus production
cell according to claim 37, and/or the pharmaceutical composition according to claim
38.

40. A use of the oncolytic virus according to any one of claims 1-35, the
oncolytic virus expression vector according to claim 36, the virus production cell
according to claim 37, and/or the pharmaceutical composition according to claim 38
in the preparation of a drug for prevention and/or treatment of a disease and/or
disorder.

41. The use according to claim 40, characterized in that, the oncolytic virus, the
oncolytic virus expression vector, the virus production cell and/or the pharmaceutical
composition are used in a method for constantly killing an abnormally proliferative
cell.

42. The use according to claim 41, characterized in that, the abnormally
proliferative cell is selected from a tumor cell and a cell related to tumor tissues.

43. The use according to claim 42, characterized in that, the tumor comprises a

solid tumor or a hematological tumor.
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Sequence Listing

1 Sequence Listing
Information
1-1 File Name HHHHE-HH XM
1-2 DTD Version V1 3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2024-07-24
1-6 Original free text language
code
1-7 Non English free text
language code
2 General Information
2-1 Current application: IP
Office
2-2 Current application:
Application number
2-3 Current application: Filing
date
2-4 Current application: 000001
Applicant file reference
2-5 Earliest priority application:{CN
IP Office
2-6 Earliest priority application:| 202210094869.1
Application number
2-7 Earliest priority application:| 2022-01-26
Filing date
2-8en Applicant name JOINT BIOSCIENCES (SH) LTD.
2-8 Applicant name: Name JOINT BIOSCIENCES (SH) LTD.
Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title Oncolytic virus and use thereof
2-11 Sequence Total Quantity |84




3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA

3-1-3 Length 229

3-1-4 Features source 1..229
Location/Qualifiers mol_type=protein

organism=Vesicular Stomatitis Virus
NonEnglishQualifier Value
3-1-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TNVEYAPSAP | DKSYFGYNE MDTHDPNQLR 60

YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHMWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180

ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 229
3-2-4 Features source 1..229
Location/Qualifiers mol_type=protein

organism=(Artificial Sequence)
NonEnglishQualifier Value
3-2-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TNVEYAPSAP | DKSYFGVNE MDTHDPNQLR 60

YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180

ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 229
3-3-4 Features source 1..229
Location/Qualifiers mol_type=protein

organism=(Artificial Sequence)
NonEnglishQualifier Value
3-3-5 Residues MSSLKKI LGL KGKGKKSKKL ElI APPPYEED TSMEYAPSAP | DKSYFGVNE MDTHDPNQLR 60

YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHMWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180

ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 229
3-4-4 Features source 1..229
Location/Qualifiers mol_type=protein

organism=(Artificial Sequence)
NonEnglishQualifier Value
3-4-5 Residues MSSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGYNE MDTHDPNQLR 60

YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMEKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180

ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 229
3-5-4 Features source 1..229
Location/Qualifiers mol_type=protein

organism=(Artificial Sequence)
NonEnglishQualifier Value
3-5-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE MDTHDPNQLR 60

YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180

ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 229
3-6-4 Features source 1..229
Location/Qualifiers mol_type=protein

organism=(Artificial Sequence)
NonEnglishQualifier Value
3-6-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE MDTYDPNQLR 60

YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120




AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180

ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 229
3-7-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-7-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE MDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 229
3-8-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-8-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE MDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVSHFK 229
3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 229
3-9-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-95 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE NMDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSI SHFK 229
3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 229
3-10-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-10-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSI SHFK 229
3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 229
3-11-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-11-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI SHFK 229
3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 229
3-12-4 Features source 1..229

Location/Qualifiers

NonEnglishQualifier Value

mol_type=protein
organism=(Artificial Sequence)




3-12-5 Residues MBSLKKI LGL KGKGKKSKKL ElI APPPYEED TSAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 229
3-13-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-13-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 229
3-14-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-14-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TNAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMEKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 229
3-15-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-15-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 229
3-16-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-16-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 229
3-17-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-17-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE MDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 229
3-18-4 Features source 1..229

Location/Qualifiers

mol_type=protein




NonEnglishQualifier Value

organism=(Artificial Sequence)

3-18-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE MDTHDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 229
3-19-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-19-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE NMDTHDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-20 Sequences
3-20-1 Sequence Number [ID] 20
3-20-2 Molecule Type AA
3-20-3 Length 229
3-20-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-20-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE MDTHDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMEKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type AA
3-21-3 Length 229
3-21-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-21-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE MDTHDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSI RHFK 229
3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type AA
3-22-3 Length 229
3-22-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-22-5 Residues MBSLKKI LGL KGKGKKSKKL G MPPPYEED TNAEYAPSAP | DKSYFGVNE MDTHDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSVRHFK 229
3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type AA
3-23-3 Length 229
3-23-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-23-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSMEYAPSAP | DKSYFGVDE MDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSI SHFK 229
3-24 Sequences
3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type AA
3-24-3 Length 229




3-24-4

Features
Location/Qualifiers

NonEnglishQualifier Value

source 1..229
mol_type=protein
organism=(Artificial Sequence)

3-24-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSMEYAPSAP | DKSYFGVDE MDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSI GHFK 229
3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type AA
3-25-3 Length 229
3-25-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-25-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSMEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type AA
3-26-3 Length 229
3-26-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-26-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMEKTPP M_NVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 229
3-27-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-27-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSMEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMII YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 229
3-28-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-28-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSAEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHTHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSI RHFK 229
3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 229
3-29-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-29-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TSMEYAPSAP | DKSYFGVDE RDTYDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF AGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW VLDSI RHFK 229
3-30 Sequences
3-30-1 Sequence Number [ID] 30




3-30-2 Molecule Type AA
3-30-3 Length 229
3-30-4 Features source 1..229
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-30-5 Residues MBSLKKI LGL KGKGKKSKKL G APPPYEED TNMVEYAPSAP | DKSYFGVNE RDTHDPNQLR 60
YEKFFFTVKM TVRSNRPFRT YSDVAAAVSH WDHWYI GVAG KRPFYKI LAF LGSSNLKATP 120
AVLADQGQPE YHAHCEGRAY LPHRMGKTPP MLNVPEHFRR PFNI GLYKGT | ELTMTI YDD 180
ESLEAAPM W DHFNSSKFSD FREKALMFGL | VEKKASGAW FLDSVRHFK 229
3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 511
3-31-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=Vesicular Stomatitis Virus
NonEnglishQualifier Value
3-31-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPHI QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS VKSSI ASFFF Tl GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 511
3-32-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-32-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQUVTPHHV LVDEYTGEW DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI | NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF TI GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 511
3-33-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-33-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRY!I RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF Tl GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 511
3-34-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-34-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60

MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120




LNPGFPPQSC GYATVTDAEA VI VQVTPHHV LVDEYTGEW
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ
QETWSKI RAG LPI SPVDLSY LAPKNPGTGP VFTI | NGTLK
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL
FEHPHI QDAA SQLPDGETLF FGDTGLSKNP | EFVEGAFSS

DSQFI NGKCS
FRSNYFAYET
TSVDVSLI QD
YFETRYI RVD
YM GHGMLDS
VKSS| ASFFF

NYI CPTVHNS 180
GDKACKMQYC 240
VERI LDYSLC 300
| AAPI LSRW 360
DLHLSSKAQV 420
TIGLI I GLFL 480

VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 511
3-35-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-35-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI | NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTTER VLWDDWAPYE DVElI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF TI GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-36 Sequences
3-36-1 Sequence Number [ID] 36
3-36-2 Molecule Type AA
3-36-3 Length 511
3-36-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-36-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVElI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF Tl GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA
3-37-3 Length 511
3-37-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-37-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF Tl GLI | GLFL 480
VLRVA YLCI KLKHTKKRQ YTDI EMNRLG K 511
3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type AA
3-38-3 Length 511
3-38-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-38-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180

TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLCGKEGTG
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ

FRSNYFAYET
TSVDVSLI QD

GGKACKMQYC 240
VERI LDYSLC 300

QETWEKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360




GM SGTTTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWVLDS
FEHPHI QDAA SQLPDGETLF FGDTGLSKNP | EFVEGAFSS VKSSI ASFFF

DLHLSSKAQV 420
TIGLI' Il GLFL 480

VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 511
3-39-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-39-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF Tl GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type AA
3-40-3 Length 511
3-40-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-40-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWEKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPHI QDAA SQLPDDESLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF Tl GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 511
3-41-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-41-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRY!I RVD | AAPI LSRW 360
GM SGITTTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF TI GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type AA
3-42-3 Length 511
3-42-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-42-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |11 GLI | GLFL 480
VLRVA YLCl KLKHTKKRQ YTDI EMNRLG K 511
3-43 Sequences




3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type AA
3-43-3 Length 511
3-43-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-43-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLI GTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPHI QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |1 GLI | GLFL 480
VLRVA HLCI KLKHTKKRQ YTDI EMNRLG K 511
3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type AA
3-44-3 Length 511
3-44-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-44-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA VI VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWEKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPHI QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |1 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 511
3-45-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-45-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NYI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI | NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF 11 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type AA
3-46-3 Length 511
3-46-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-46-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDCGE LSSLCKEGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG WWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |11 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type AA
3-47-3 Length 511
3-47-4 Features source 1..511




Location/Qualifiers

NonEnglishQualifier Value

mol_type=protein
organism=(Artificial Sequence)

3-47-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GGKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |1 GLI | GLFL 480
VLRVA HLCI KLKHTKKRQ YTDI EMNRLG K 511
3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type AA
3-48-3 Length 511
3-48-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-48-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQUVTPHHV LVDEYTGEW DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWEKI RAG LPI SPVDLSY LAPKNPGTGP AFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGMLDS DLHLSSKAQV 420
FEHPHI QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |1 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 511
3-49-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-49-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI | NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER ELWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |11 GLI | GLFL 480
VLRVGA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 511
3-50-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-50-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLCKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG WWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDDESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |11 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 511
3-51-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-51-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60




MPKSHKAI QA DGAMCHASKW VTTCDFRWG PKYI THSI RS
LNPGFPPQSC GYATVTDAEA Al VQVTPHHV LVDEYTGEW/
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG

FTPSVEQCKE
DSQFI NGKCS
FRSNYFAYET

S| EQTKQGTW 120
NDI CPTVHNS 180
GDKACKMQYC 240

KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI | NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGESLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |1 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type AA
3-52-3 Length 511
3-52-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-52-5 Residues MKCLLYLAFL FI GYNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | ELVEGWFSS WKSSI ASFFF |11 GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type AA
3-53-3 Length 511
3-53-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-53-5 Residues MKCLLYLAFL FI GVNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE S| EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPH QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS WKSSI ASFFF |1 GLI | GLFL 480
VLRVG HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type AA
3-54-3 Length 511
3-54-4 Features source 1..511
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-54-5 Residues MKCLLYLAFL FI GUNCKFTI VFPHNQKGNW KNVPSNYHYC PSSSDLNWHN DLVGTALQVK 60
MPKSHKAI QA DGWMCHASKW VTTCDFRWYG PKYI THSI RS FTPSVEQCKE SI EQTKQGTW 120
LNPGFPPQSC GYATVTDAEA Al VQUVTPHHV LVDEYTGEW/ DSQFI NGKCS NDI CPTVHNS 180
TTWHSDYKVK GLCDSNLI SM DI TFFSEDGE LSSLGKKGTG FRSNYFAYET GDKACKMQYC 240
KHWGVRLPSG VWFEMADKDL FAAARFPECP EGSSI SAPSQ TSVDVSLI QD VERI LDYSLC 300
QETWBKI RAG LPI SPVDLSY LAPKNPGTGP VFTI I NGTLK YFETRYI RVD | AAPI LSRW 360
GM SGITTER VLWDDWAPYE DVEI GPNGVL RTSSGYKFPL YM GHGWMLDS DLHLSSKAQV 420
FEHPHI QDAA SQLPDGETLF FGDTGLSKNP | EFVEGWFSS VKSSI ASFFF Tl GLI | GLFL 480
VLRVA HLCl KLKHTKKRQ YTDI EMNRLG K 511
3-55 Sequences
3-55-1 Sequence Number [ID] 55
3-55-2 Molecule Type AA
3-55-3 Length 422
3-55-4 Features source 1..422
Location/Qualifiers mol_type=protein
organism=Vesicular Stomatitis Virus
NonEnglishQualifier Value
3-55-5 Residues MBVTVKRI | D NTVI VPKLPA NEDPVEYPAD YFRKSKEI PL YI NTTKSLSD LRGYVYQGLK 60
SG\VSI | HYN SYLYGALKDI RGKLDKDWSS FG NI GKAGD Tl G FDLVSL KALDGVLPDG 120
VSDASRTSAD DKWLPLYLLG LYRVGRTQWP EYRKRLMDGL TNQCKM NEQ FEPLVPEGRD 180
| FDVAGNDSN YTKI VAAVDM FFHWKKHEC ASFRYGTI VS RFKDCAALAT FGHLCKI TGV 240
STEDVTTW L NREVADEMWQ MVLPGQEI DK ADSYMPYLI D FGLSSKSPYS SVKNPAFHFW 300




GQLTALLLRS TRARNARQPD DI EYTSLTTA GLLYAYAVGS SADLAQQFCV GDSKYTPDDS 360
TGGLTTNAPP QGRDVWEW.G WFEDONRKPT PDMMQYAKRA VIVBLQGLREK TI GKYAKSEF 420

DK 422
3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type AA
3-56-3 Length 422
3-56-4 Features source 1..422
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-56-5 Residues MBVTVKRI | D NTVWVPKLPA NEDPVEYPAD YFRKSKEI PL YI NTTKSLSD LRGYVYQGLK 60
SG\VSI | HVN SYLYGALKDI RGKLDKDWSS FG NI GKAGD Tl G FDLVSL KALDGVLPDG 120
VSDASRTSAD DKWL.PLYLLG LYRVGRTQWP EYRKRLMDGL TNQCKM NEQ FEPLVPEGRD 180
| FDVWAGNDSN YTKI VAAVDM FFHWFKKHEC ASFRYGTI VS RFKDCAALAT FGHLCKI TGM 240
STEDVTTW L NREVADEWQ MVLPGQEI DK ADSYMPYLI D FGLSSKSPYS SVKNPAFHFW 300
GQLTALLLRS TRARNARQPD DI EYTSLTTA GLLYAYAVGS SADLAQQFCV GDSKYTPDDS 360
TGELTTNAPP QGRDWEW.G WFEDQNRKPT PDMVIQYAKRA VVBLQGLREK Tl GKYAKSEF 420
DK 422
3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type AA
3-57-3 Length 422
3-57-4 Features source 1..422
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-57-5 Residues MBVTVKRI | D NTVWVPKLPA NEDPVEYPAD YFRKSKEI PL YI NTTKSLSD LRGYVYQGLK 60
SG\VSI | HYN SYLYGALKDI RGKLDKDWSS FG NI GKAGD Tl G FDLVSL KALDGVLPDG 120
VSDASRTSAD DKWLPLYLLG LYRVGRTQWP EYRKKLMDGL TNQCKM NEQ FEPLVPEGRD 180
| FDVWAGNDSN YTKI VAAVDM FFHWKKHEC ASFRYGTI VS RFKDCAALAT FGHLCKI TGM 240
STEDVTTW L NREVADEWQ MVLPGQEI DK ADSYMPYLI D FGLSSKSPYS SVKNPAFHFW 300
GQLTALLLRS TRARNARQPD DI EYTSLTTA GLLYAYAVGS SADLAQQFCV GDSKYTPDDS 360
TGELTTNAPP QGRDWEW.G WFEDQNRKPT PDMVIQYAKRA VVBLQGLREK Tl GKYAKSEF 420
DK 422
3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type AA
3-58-3 Length 422
3-58-4 Features source 1..422
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-58-5 Residues MBVTVKRI | D NTVWVPKLPA NEDPVEYPAD YFRKSKEI PL YI NTTKSLSD LRGYVYQGLK 60
SG\VSI | HYN SYLYGALKDI RGKLDKDWSS FG NI GKAGD TI G FDLVSL KALDGVLPDG 120
VSDASRTSAD DKWLPLYLLG LYRVGRTQWP EYRKKLMDGL TNQCKM NEQ FEPLVPEGRD 180
| FDVAGNDSN YTKI VAAVDM FFHWKKHEC ASFRYGTI VS RFKDCAALAT FGHLCKI TGM 240
STEDVTTW L NREVADEWQ MVLPGQEI DK ADSYMPYLI D FGLSSKSPYS SVKNPAFHFW 300
GQLTALLLRS TRARNARQPD DI EYTSLTTA GLLYAYAVGS SADLAQQFCV GDNKYTPDDS 360
TGELTTNAPP QGRDVWEW.G WFEDONRKPT PDMMQYAKRA VVBLQGLREK TI GKYAKSEF 420
DK 422
3-59 Sequences
3-50-1 Sequence Number [ID] 59
3-59-2 Molecule Type AA
3-59-3 Length 422
3-59-4 Features source 1..422
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-59-5 Residues MBVTVKRI | D NTVI VPKLPA NEDPVEYPAD YFRKSKEI PL YI NTTKSLSD LRGYVYQGLK 60
SG\VSI | HYN SYLYGALKDI RGKLDKDWSS FG NI GKAGD Tl G FDLVSL KALDGVLPDG 120
VSDASRTSAD DKWLPLYLLG LYRVGRTQWP EYRKKLMDGL TNQCKM NEQ FEPLVPEGRD 180
| FDVAGNDSN YTKI VAAVDM FFHWKKHEC ASFRYGTI VS RFKDCAALAT FGHLCKI TGV 240
STEDVTTW L NREVADEMWQ MVLPGQEI DK ADSYMPYLI D FGLSSKSPYS SVKNPAFHFW 300
GQLTALLLRS TRARNARQPD DI EYTSLTTA GLLYAYAVGS SADLAQQFCV GDNKYTPDDS 360
TGGLTTNAPP QGRDWEW.G WFEDQNRKPT PDMVIQYAKRA VVBLQGLREK Tl GKYAKSEF 420
DK 422
3-60 Sequences
3-60-1 Sequence Number [ID] 60
3-60-2 Molecule Type AA
3-60-3 Length 422




3-60-4

Features
Location/Qualifiers

NonEnglishQualifier Value

source 1..422
mol_type=protein
organism=(Artificial Sequence)

3-60-5 Residues MBVTVKRI | D NTVI VPKLPA NEDPVEYPAD YFRKSKEI PL YI NTTKSLSD LRGYVYQGLK 60
SG\VSI | HYN SYLYGALKDI RGKLDKDWSS FG NI GKAGD Tl G FDLVSL KALDGVLPDG 120
VSDASRTSAD DKW.PLYLLG LYRVGRTQWP EYRKRLMDGL TNQCKM NEQ FEPLVPEGRD 180
| FDVWAGNDSN YTKI VAAVDM FFHWKKHEC ASFRYGTI VS RFKDCAALAT FGHLCKI TGV 240
STEDVTTW L NREVADEMVQ MVLPGQEI DK ADSYMPYLI D FGLSSKSPYS SVKNPAFHFW 300
GQLTALLLRS TRARNARQPD DI EYTSLTTA GLLYAYAVGS SADLAQQFCV GDNKYTPDDS 360
TGGLTTNAPP QGRDWEW.G WFEDQNRKPT PDMVIQYAKRA VVBLQGLREK Tl GKYAKSEF 420
DK 422
3-61 Sequences
3-61-1 Sequence Number [ID] 61
3-61-2 Molecule Type AA
3-61-3 Length 265
3-61-4 Features source 1..265
Location/Qualifiers mol_type=protein
organism=Vesicular Stomatitis Virus
NonEnglishQualifier Value
3-61-5 Residues MDNLTKVREY LKSYSRLDQA VGEI DEI EAQ RAEKSNYELF QEDGVEEHTR PSYFQAADDS 60
DTESEPEI ED NQGLYVPDPE AEQVEGFI QG PLDDYADEDV DVVFTSDWKQ PELESDEHGK 120
TLRLTLPEGL SCEQKSQALL TI KAWQSAK HWNLAECTFE ASCGEGVI | KK RQ TPDVYKV 180
TPVMNTHPYQ SEAVSDVWSL SKTSMIFQPK KASLQPLTI S LDELFSSRGE FI SVGGNGRM 240
SHKEAI LLGL RYKKLYNQAR VKYSL 265
3-62 Sequences
3-62-1 Sequence Number [ID] 62
3-62-2 Molecule Type AA
3-62-3 Length 265
3-62-4 Features source 1..265
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-62-5 Residues MDNLTKVREY LKSYSRLDQA VCEI DEI EAQ RAEKSNYELF QEDGVEEHTK PSYFQAADDS 60
DTESEPEI ED NQGLYVPDPE AEQVEGFI QG PLDDYADEDV DWWFTSDWKQ PELESDEHGK 120
TLRLTLPEGL SCEQKSQALL TI KAWQSAK HWNLAECTFE ASGEGVI | KK RQ TPDVYKV 180
TPVMNTHPYQ SEAVSDWWSL SKTSMIFQPK KASLQPLTI S LDELFSSRGE FlI SVGGNGRM 240
SHKEAI LLGL RYKKLYNQAR VKYSL 265
3-63 Sequences
3-63-1 Sequence Number [ID] 63
3-63-2 Molecule Type AA
3-63-3 Length 265
3-63-4 Features source 1..265
Location/Qualifiers mol_type=protein
organism=(Artificial Sequence)
NonEnglishQualifier Value
3-63-5 Residues MDNLTKVREY LKSYSRLDQA VGEI DEI EAQ RAEKSNYELF QEDGVEEHTK PSYFQAADDS 60
DTESEPEI ED NQGLYAPDPE AEQVEGFI QG PLDDYADEDV DVVFTSDWKQ PELESDEHGK 120
TLRLTLPEGL SCEQKSQALL TI KAWQSAK HWNLAECTFE ASGEGVI | KK RQ TPDVYKV 180
TPVMNTHPYQ SEAVSDWWSL SKTSMIFQPK KASLQPLTI S LDELFSSRGE FI SVGGNGRM 240
SHKEAI LLGL RYKKLYNQAR VKYSL 265
3-64 Sequences
3-64-1 Seque