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Industrial Applications of the Next Generation
Biotechnology "Genome Editing" and its Risks

Masakazu Kobayashi
Research Fellow of KDD/ Research Institute

Abstract

Genome Editing is a cutting-edge biotechnology which aims to freely modify DNA of any
organisms from microorganisms to plants to animals. Research is taking place all over the world, and
practical applications of this phenomenal biotechnology are coming soon.

In the United States, some biotechnology start-ups are already planning to release new products
in 2018, such as "healthy vegetable oil," which would be produced with a new kind of soybean created
by genome editing. Meanwhile, in China, clinical trials to combine genomic editing and
immunotherapy to treat various cancers have been conducted on more than 80 patients.

On the other hand, it is acknowledged that certain kinds of regulations are needed for genomic
editing due to safety concerns. There is a historical precedent for this: Since 1990s until recently,
NGOs, such as consumer groups and environmental protection organizations, have appealed for the
necessity of regulation of "genetically modified organisms (GMO)" because it threatens the safety of
food. They also seek similar regulation for new types of food developed by genome editing in the near
future. However, the regulatory policies of Europe, the United States, Japan, China and other
countries are disjointed, and the future is uncertain.

There is also another concern that genomic editing is open to abuse to in its usage. For example,
genome editing of fertilized ovum obtained by in vitro fertilization could cure serious genetic disorders
at the stage before the child is born. However, if this technology is abused there is a danger of creating
a, so-called, "designer baby," whereby parents will design their baby in advance as desired, in terms of
intelligence, appearance, athletic abilities and so on.

In December 2015, in order to prevent such a runaway in science and technology, an international
summit gathered life scientists from around the world in Washington DC, to discuss appropriate
regulation policies for genome editing. However, since the policy of "basic research is acceptable" was
put forward here, "genome editing of human fertilized eggs" was actually carried out in the United
States in August 2017.

R&D for genome editing is progressing much faster than previously predicted. In this report we
will focus on applications to industries such as "breed improvement of agricultural products” and
"medical care," introducing practical use of genome editing, and the current state of risks lurking there

and regulations.
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