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The objective of this project is to develop next generation oncolytic herpes simplex virus type 1 (HSV-1)
in a systematic fashion. We intend to establish oncolytic virus drug development systems by conjugating two
scientific fields, cancer biology and virology. We aim to develop new oncolytic HSV-1 that can cure cancer
by overcoming the hurdles of cancer heterogeneity and therapy resistance of cancer stem cells.

G47A is a third generation oncolytic HSV-1 developed by this project leader that has genetically-
engineered, triple mutations in the viral genome. G47A exhibits strong antitumor activity and high safety
features at the same time, and its clinical development is in progress in Japan. In this project, we develop
oncolytic virus drug development system that allows generation of next generation oncolytic HSV-1
systematically using the G47A backbone. The new oncolytic HSV-1 should retain the safety features of G47A
but exhibit enhanced antitumor activities that can overcome cancer heterogeneity and therapy resistance of
cancer stem cells. For systematic oncolytic virus generation, we use two different techniques in parallel: One
is a recombinant HSV-1 generation system that we originally created (T-BAC system) that uses two DNA
recombinase systems (Cre-loxP and FLP-FRT) and a BAC plasmid that contains the whole genome of G47A.
The other is a genome editing technique. We planned and performed this project via three approaches;
development of armed oncolytic HSV-1 aimed for overcoming cancer heterogeneity, development of all-round
oncolytic HSV-1 that utilizes features common to all cancer, and development of novel oncolytic HSV-1 with

enhanced capability of stimulating antitumor immunity.
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