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Abstract

Vaccinia virus has emerged as an attractive agent especially when used as an oncolytic virus vector. This review

Gene therapy has always been an important strategy for the biological treatment of tumor.

describes the use of vaccinia virus in cancer therapy as a oncolytic virus and the progress of vaccinia virus vector-

based gene therapy and its achievements in various fields.
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Table 1 Vaccinia virus strains (modified from reference [3])

Strain Origin

i

Characteristics

Tian Tan (temple of heaven) Chinese vaccine strain

Western Reserve

through passaging in mice

Wyeth or New York North American vaccine strain
City Board of Health
Lister European vaccine strain

Modified Vaccinia Vaccinia strain derived from

Ankara Ankara strain through
passaging in avian cells
Copenhagen Northern European vaccine strain

New York Vaccinia Vaccine strain derived from
Copenhagen through deletion

of several genes

Laboratory strain derived from Wyeth

Unknown potential as oncolytic virus

Extensive use in humans in China during smallpox
eradication

High tumor selectivity

Strong oncolytic effect in mouse models

Minimal clinical use in humans

Minimal inherent tumor selectivity

Slow replication in mouse tissue

Commonly used clinical strain
Inherent tumor selectivity

Extensive use in humans during smallpox

Eradication
Does not replicate in mammalian cells

Highly immunogenic, well suited for

vaccination purposes
Inherent tumor selectivity

Used as smallpox vaccine but withdrawn

Relatively high incidence of adverse events
Does not replicate in mammalian cells

Highly immunogenic, well suited for

vaccination purposes
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Table 2 Examples of oncolytic VVs used in preclinical cancer studies (modified from reference [3])

it B itk SR ST

Virus name VV strain Genetic deletion for tumor specificity Transgene expressed

JX-594 Wyeth TK GM-CSF

JX-963 Western Reserve TK, VGF GM-CSF

vCBO025 Western Reserve TK Luciferase

vvdd-GFP Western Reserve TK, VGF GFP

GLV-1h68 Lister TK, F14.5L, A65R Renilla luciferase-GFP fusion protein,
B-galactosidase, B-glucuronidase

vwCD Western Reserve TK CD

VV-FCU1 Copenhagen TK CD/uracil phosphoribosyltransferase

vvdd-VEGFR-1-1g Western Reserve TK, VGF

fusion gene (FCU1)
Soluble VEGEFR receptor 1 construct

CD: Ml e i 2 i; GFP: £k (059¢ Y6 [1; TK: TG, VGF: 5 i A K15 VIV 5 B9 B vwdd: SRS 15 75

CD: cytosine deaminase; GFP: green fluorescent protein; TK: thymidine kinase; VGF: vaccinia growth factor; VV: vaccinia virus; vvdd: double deleted V'V.
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