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Materials

Chemistry Division

Engineering Mushrooms
for a Sustainable Future

Basidiomycetes, including mushrooms, are among the few organisms capable of degrading
lignin, a hardly degradable component of wood. They therefore have great potential for
converting unused woody biomass into renewable resources. My research uses genetic
engineering to develop useful mushroom strains for industrial applications and to contribute to

a sustainable society.

Assitant Professor
Daishiro Koshi

He received his Ph.D. in
Agriculture from Kyoto
University in 2026. His
research focuses on
molecular biology,
genetic engineering, and
genome editing in
basidiomycetes.

>> Beginnings of my path to
academia

When | was in high school, | was fascinated by the
elaborate mechanisms inside living cells shown in
biology textbooks. | also admired the potential of
biotechnology to change the world. Later, | became
interested in the ecology and remarkable abilities of fungi
and microorganisms. This experience led me to pursue
research on how we can better understand and utilize
these organisms.

Pioneering Fusion Engineering

>> |n the Future

Mushrooms are fascinating organisms.
They have unique life cycles and
distinctive enzymes that are rarely found
in other organisms, yet much about them
remains unknown. At the same time, they
possess useful features that may play an
important role in building a sustainable
society. Through genetic engineering, we
aim to better understand mushrooms and
unlock their hidden potential.

>> After Graduation

Students will acquire essential
biotechnology skills, ranging from PCR to
genome editing, while also developing
the ability to design experiments logically
and independently. After graduation, we
expect them to contribute to a wide range
of fields, including food, chemical
materials, biotechnology, and public or
private research institutes.

The visible mushroom is only one part of a
basidiomycete. The main body is composed of
thread-like cells called hyphae, which are often
used in laboratory experiments.
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My previous research focused on developing a
genome editing method that leaves no foreign
DNA behind by utilizing the dikaryon, a unique life
cycle of basidiomycetes. This technology may
contribute to safer molecular breeding of edible
mushrooms.




