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Designer DNA-binding proteins to combat viral infections in agriculture and

medicine

Takashi Sera
Department of Bioscience and Biotechnology,

Okayama University

“Having trained as a chemist, in the early days of
my research career I wanted to find ways of treating
cancer based on knowledge of organic chemistry,”
says Takashi Sera, Professor at Department of
Bioscience and Biotechnology. “But I soon realized
that chemical molecules are hard and too rigid for
such purposes. That is when I decided to focus on the

use of proteins.”

And the outcome of this shift in strategy was the
development of unique artificial DNA-binding
proteins to prevent the proliferation of viruses in both
plants and for treating cancer in humans. Specifically,
Sera designs DNA-binding proteins to bond to a target
virus 1000 times more strongly than the replication
protein of the virus itself. Such blocking of bonding
between a virus and its own replication protein

prevents the spread of the virus.

Important agricultural applications of DNA-binding
proteins for producing plants resistant to virus
infection include making virus-resistant cassava—a
major crop and source of food for millions of people
in Africa and Asia. Sera and colleagues have already
produced proteins for tomatoes and are currently
working on wheat. “The critical point about using
DNA-binding proteins for antiviral strategies is that
they are expected to be free of side effects,” explains
Sera. “The reason is because our proteins are

produced by modifying natural proteins that already
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Application of Artificial DNA-Binding Proteins
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exist in everyday vegetables and meats.” Sera and his group
have also made tests on beet severe curly top virus—spread
by so-called beet leathoppers—that affects crops in western
United States.

Sera has also come closer to realizing his dream of treating

human cancer. “We are testing our approach for treating

2

human papillomavirus,” explains Sera. “This is strongly

linked with cervical cancer. Side effect free treatment is

particularly important for treating human diseases.”

Summary of recent topics
1. Artificial DNA-binding proteins for disease resistant plant
antiviral drugs
2. Artificial transcription factor for cancer treatment
3. Artificial restriction enzymes for treatment of infections and
hereditary illnesses
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