Claims

A mutant of lymphocytic choriomeningitis virus, wherein the mutant is capable of
undergoing a stronger propagation in a tumor cell as compared to the wild type
lymphocytic choriomeningitis virus strain WE, wherein the mutant comprises a nucleic
acid encoding a glycoprotein, wherein said glycoprotein comprises at least one of the
mutations Arg 185 — Trp and Ile 181 — Met as compared to the wild type glycoprotein
sequence set forth in SEQ ID NO: 10, wherein the mutant comprises a nucleic acid
encoding a glycoprotein that has at least 95% sequence identity, to the wild type
glycoprotein sequence set forth in SEQ ID NO: 10.

The mutant of claim 1, wherein the mutant comprises a nucleic acid encoding a
glycoprotein that has at least 96%, preferably at least 97%, preferably at least 98%
preferably at least 99%, preferably at least 99.1%, preferably at least 99.2%, preferably
at least 99.3%, preferably at least 99.4%, preferably at least 99.5%, preferably at least
99.5%, preferably at least 99.7% sequence identity, to the wild type glycoprotein
sequence set forth in SEQ ID NO: 10.

The mutant of claim 1 or 2, wherein the mutant comprises a nucleic acid encoding a
glycoprotein, wherein said glycoprotein comprises the mutations Arg 185 — Trp and Ile
181 — Met as compared to the wild type glycoprotein set forth in SEQ ID NO: 10.

The mutant any one of the preceding claims, wherein the mutant comprises a nucleic acid
encoding a glycoprotein, wherein said glycoprotein has at least 96%, preferably at least
97%, preferably at least 98% preferably at least 99%, preferably at least 99.1%,
preferably at least 99.2%, preferably at least 99.3%, preferably at least 99.4%, preferably
at least 99.5%, preferably at least 99.5%, preferably at least 99.7% sequence identity, or
is preferably identical, to a sequence set forth in any one of SEQ ID NOs: 18, 26, 34, 42,
50, and 58.

The mutant of any one of the preceding claims, wherein the mutant comprises a nucleic
acid encoding a glycoprotein, wherein said nucleic acid comprises a sequence that has at
least 95%, preferably at least 96%, preferably at least 97%, preferably at least 98%
preferably at least 99%, preferably at least 99.1%, preferably at least 99.2%, preferably
at least 99.3%, preferably at least 99.4%, preferably at least 99.5%, preferably at least
99.6%, preferably at least 99.7% sequence identity, or is preferably identical, to a
sequence set forth in SEQ ID NOs: 17, 25, 33, 41, 49, and 57.
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The mutant of claim 1, wherein the mutant comprises a nucleic acid encoding a L-protein,
wherein said L-protein has at least 95%, preferably at least 96%, preferably at least 97%,
preferably at least 98% preferably at least 99%, preferably at least 99.1%, preferably at
least 99.2%, preferably at least 99.3%, preferably at least 99.4%, preferably at least
99.5%, preferably at least 99.6%, preferably at least 99.7% sequence identity to the wild
type L-protein sequence set forth in SEQ ID NO: 16.

The mutant any one of the preceding claims, wherein the mutant comprises a nucleic acid
encoding a L-protein, wherein said L-protein has at least 95%, preferably at least 96%,
preferably at least 97%, preferably at least 98% preferably at least 99%, preferably at
least 99.1%, preferably at least 99.2%, preferably at least 99.3%, preferably at least
99.4%, preferably at least 99.5%, preferably at least 99.6%, preferably at least 99.7%,
preferably at least 99.8%, preferably at least 99.9% sequence identity, or is preferably
identical, to a sequence set forth in any one of SEQ ID NOs: 24, 32, 40, 48, 56, and 64.

The mutant of any one of the preceding claims, wherein the mutant comprises a nucleic
acid encoding a L-protein, wherein said L-protein comprises 1, 2, 3,4, 5,6,7, 8,9, or 10
of the following mutations: Lys 253 — Arg; Lys 1512 — Met; Lys 1513 — Glu; Ser
1758 — Phe; Phe 1995 — Ser; Ile 2094 — Val; Lys 2115 — Glu; Thr 2141 — Ala; Arg
2175 — Lys; Thr 2185 — Ala as compared to the wild type L-protein sequence set forth
in SEQ ID NO: 16.

The mutant of any one of the preceding claims, wherein the mutant comprises a nucleic

acid encoding a L-protein, wherein said L-protein comprises one of the following sets of

mutations:

(a) Ser 1758 — Phe;

(b) Phe 1995 — Ser; optionally Ile 2094 — Val; and optionally Thr 2141 — Ala;

(¢) Lys 1513 — Glu; Phe 1995 — Ser; and optionally Arg 2175 — Lys;

(d) Lys253 — Arg; Lys 1512 — Met; Lys 2115 — Glu; optionally Thr 2141 — Ala;
Thr 2185 — Ala

(e) Phe 1995 — Ser; or

(f) Lys 2115 — Glu,

as compared to the wild type L-protein sequence set forth in SEQ ID NO: 16.

The mutant of any one of the preceding claims, wherein the mutant comprises a nucleic
acid encoding an L-protein, wherein said nucleic acid is complementary to a sequence

that has at least 95%, preferably at least 96%, preferably at least 97%, preferably at least
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98% preferably at least 99%, preferably at least 99.1%, preferably at least 99.2%,
preferably at least 99.3%, preferably at least 99.4%, preferably at least 99.5%, preferably
at least 99.6%, preferably at least 99.7%, preferably at least 99.8%, preferably at least
99.9% sequence identity, or that is preferably identical, to a sequence set forth in SEQ
ID NOs: 15, 23, 31, 39, 47, 55, and 63.

The mutant any one of the preceding claims, wherein the mutant comprises a nucleic acid
encoding an nucleoprotein, wherein said nucleoprotein has at least 95%, preferably at
least 96%, preferably at least 97%, preferably at least 98% preferably at least 99%,
preferably at least 99.1%, preferably at least 99.2%, preferably at least 99.3%, preferably
at least 99.4%, preferably at least 99.5%, preferably at least 99.6%, preferably at least
99.7%, sequence identity, or that is preferably identical, to a nucleoprotein set forth in
any one of SEQ ID NOs: 12, 20, 28, 36, 44, 52, and 60.

The mutant any one of the preceding claims, wherein the mutant comprises a nucleic acid
encoding an nucleoprotein, wherein said nucleic acid is complementary to a sequence
that has at least 95%, preferably at least 96%, preferably at least 97%, preferably at least
98% preferably at least 99%, preferably at least 99.1%, preferably at least 99.2%,
preferably at least 99.3%, preferably at least 99.4%, preferably at least 99.5%, preferably
at least 99.6%, preferably at least 99.7%, sequence identity, or that is preferably identical,
to a nucleoprotein set forth in any one of SEQ ID NOs: 11, 19, 27, 35, 43, 51, and 59.

The mutant any one of the preceding claims, wherein the mutant comprises a nucleic acid
encoding a Z-protein, wherein said Z-protein has at least 95%, preferably at least 96%,
preferably at least 97%, preferably at least 98% preferably at least 99%, preferably at
least 99.1%, preferably at least 99.2%, preferably at least 99.3%, preferably at least
99.4%, preferably at least 99.5%, preferably at least 99.6%, preferably at least 99.7%,
sequence identity, or that is preferably identical, to a sequence set forth in any one of
SEQ ID NOs: 14, 22, 30, 38, 46, 54, and 62, or wherein the mutant comprises a nucleic
acid encoding a Z-protein, wherein said nucleic acid comprises a sequence that has at
least 95%, preferably at least 96%, preferably at least 97%, preferably at least 98%
preferably at least 99%, preferably at least 99.1%, preferably at least 99.2%, preferably
at least 99.3%, preferably at least 99.4%, preferably at least 99.5%, preferably at least
99.6%, preferably at least 99.7%, sequence identity, or that is identical, to a sequence set
forth in any one of SEQ ID NOs: 13, 21, 29, 37, 45, 53, and 61.

A lymphocytic choriomeningitis virus mutant of any one of claims 1 to 13 for use in

medicine, in particular for use in the treatment of a tumor, preferably a tumor selected
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from the group consisting of anal carcinoma, bronchial carcinoma, lung carcinoma,
endometrial carcinoma, gallbladder carcinoma, bladder carcinoma, hepatocellular
carcinoma, testicular carcinoma, colon carcinoma, colorectal carcinoma, tumor of the
bladder, rectal carcinoma, laryngeal carcinoma, esophageal carcinoma, gastric
carcinoma, breast carcinoma, renal carcinoma, ovarian carcinoma, pancreatic carcinoma,
pharyngeal carcinoma, oropharyngeal carcinoma, prostate carcinoma, thyroid carcinoma,
Cervical cancer, angiosarcoma, chondrosarcoma, Ewing sarcoma, fibrosarcoma, Kaposi
sarcoma, liposarcoma, leiomyosarcoma, malignant fibrosis histiocytoma, lymphoma,

leukemia, neurogenic sarcoma, osteosarcoma and rhabdomyosarcoma.

A medicament or pharmaceutical composition comprising a lymphocytic
choriomeningitis virus mutant of any one of claims 1 to 13, optionally characterized in
that the medicament further comprises a checkpoint blocker, such as PD-1, and/or an

apoptosis modulator, in particular an apoptosis modulator, such as a SMAC mimetic.
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