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[FHfiE 2]
Evaluation of Professor Hasebe in recent ten years

Professor Hasebe has been a driving force in the development of plant
evolutionary biology in Japan for many years. His research integrates plant phylogeny,
morphology, cell biology, and molecular biology, and he is one of the frontrunner
scientists in international academic community.

In the last 10 years, he has continued to develop his life's work using the moss,
which he has established as a model organism for mosses. He has achieved great outcome
by challenging major questions in biology, such as the mechanisms of multicellularity
and organ differentiation in plants, the formation of sporophyte generations in response
to terrestrial expansion, the transformation of plant cells into stem cells, and the
mechanisms of cell differentiation from them. In addition to this, we have been
conducting research on the evolution of novelty through whole genome analysis of non-
model plants, including insectivorous plants, and have achieved results. The results of
these studies have been developed into a joint research project for the development of
novel model organisms in the National Institute for Basic Biology.
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These research results have been published as 61 papers and 4 reviews, including
3 papers published in Science, and cited in numerous papers during the decade from 2010
to 2020.

The acquisition of external funding for research is also going well. Many
research projects have been adopted by the Grants-in-Aid for Scientific Research from
JSPS. In recent ten years, Prof. Hasebe had been granted for three projects in the Grant-
in-Aid for Scientific Research on Innovative Areas as a representative, and as a co-
worker for two other projects. In the Grant-in-Aid for Scientific Research, many
projects have been granted as a representative, including S and A.

Prof. Hasebe has received some national and international awards for the above

mentioned researches achievements. In the past 10 years, he has received The Janette
Siron Pelton Award from the Botanical Society of America in 2013, the Society Award
from the Japanese Society for Evolutionary Studies in 2016, the Kimura Memorial
Academic Award from the Motoo Kimura Trust Foundation for the Promotion of
Evolutionary Biology, and the Golden spore award 2019 from iMOSS. In the field of
education, he has received the Minister of Education, Culture, Sports, Science and
Technology Award in the R&D category at the 53rd Science and Technology Film
Festival in 2012.
As other academic activities, Prof. Hasebe maintain the PHYSCObase, intended for
sharing information on the moss Physcomitrella patens for supporting the scientific
community, and many plant scientists including from other countries use this database.
Also, he established the KBY no PAGE (in Japanese) for explaining evolution of plant
evolution. In this Web-based content, we can learn the phylogeny of land plants by
phylogenetic trees and many photos. This content is also useful for education of plant
science.

[FHEE 3]
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Summary by the Director General of NIBB

We would like to summarize Professor Hasebe's ten-year evaluation, as he has received
external evaluations from two international and one domestic evaluator. Over the past
decade, Professor Hasebe has focused on studying early land plants, such as bryophytes and
lycophytes, to understand how plants diversified and evolved on land. Specifically, he
determined the genome sequences of the moss Physcomitrium patens and the lycophytes
Selaginella moellendorffii, and conducted genetic and cellular studies, which provided various
new insights. Notably, he established a database called PHYSCObase for the moss P. patens,
which has become a new model for bryophyte research. In addition, Professor Hasebe has
conducted pioneering research on carnivorous plants, which have evolved unique
morphologies and digestive systems, by determining their genome sequences and
conducting genome editing. He has consistently published his research findings in top
international journals over the past ten years. He has also made significant contributions to
developing young researchers and the scientific community, as evidenced by his acquisition
of research funds and numerous prestigious awards, and has received high praise both

domestically and internationally. Three evaluators have recognized Professor Hasebe's
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outstanding performance over the past decade, and we hope that he will continue to
maintain high performance in the future. We also hope that he will complete the construction

of a web page systematizing land plants, which has become his life's work.
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1) CURRICULUM VITAE

Mitsuyasu Hasebe, Ph.D.

Vice Director
National Institute for Basic Biology, National Institutes of Natural Sciences

Professor
Division of Evolutionary Biology, National Institute for Basic Biology, National
Institutes of Natural Sciences

Professor
Department of Basic Biology, School of Life Science, The Graduate University for
Advanced Studies

Adjunct Professor
Center for Gene Research, Nagoya University

Program Officer
Strategic International Collaboration Research Program (SICORP) between China and
Japan, Japan Science and Technology Agency

Associate Member
Science Council of Japan

NATIONALITY: Japanese

PRIMARY INTERESTS:

Molecular mechanisms and evolution of stem cell formation
Molecular mechanisms and evolution of action potential in plants
Evolution of novel and complex traits in plants

EDUCATION:

1987, B.Sc. Department of Botany, University of Tokyo, Japan

1989, M.Sc. Department of Botany, University of Tokyo, Japan

1992, Ph.D. Department of Botany, University of Tokyo, Japan

Thesis title: Molecular phylogeny of vascular plants (Univ. Tokyo, mentor: Prof. Dr.
Kunio Iwatsuki)

PROFESSIONAL EXPERIENCE:

1991-1996 Assistant Professor, Botanical Gardens, Faculty of Science, University
of Tokyo, Tokyo, Japan in Prof. Kunio Iwatsuki laboratory
1993-1995 Visiting Research Scholar, Laboratory of Prof. Jo Ann Banks,

Department of Botany and Plant Pathology, Purdue University,
Indiana, U.S.A.

1996-2000 Associate Professor, National Institute for Basic Biology, Okazaki,
Japan
1999-2000 Associate Professor, Faculty of Biological Sciences, The Graduate

University for Advanced Studies
2000-present  Professor, National Institute for Basic Biology, Okazaki, Japan
2000-present  Professor, Faculty of Biological Sciences, The Graduate University for
Advanced Studies
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2005-2010
2013-2016
2014-2016

2014-2015
2015-present

2018-2021

2020-present
2021-present

Research Director, ERATO Hasebe Reprogramming Evolution
Project, Japan Science and Technology Agency (JST)

Program Officer in Biology, Research Center for Science Systems,
Japan Society for the Promotion of Science (JSPS)

Dean, School of Life Science, The Graduate University for Advanced
Studies

President, Society of Evolutionary Studies, Japan

Program Officer, Strategic International Collaboration Research
Program (SICORP) between China and Japan, JST

Science Advisor, Ministry of Education, Culture, Sports, Science and
Technology, Japan (MEXT)

Vice Director, National Institute for Basic Biology, Okazaki, Japan
Council member for MEXT

OTHER APPOINTMENTS:
Adjunct Professor:

2002-2003
2010-2012
2013-present

Adjunct Professor, University of Air
Adjunct Professor, Kyoto University
Adjunct Professor, Center for Gene Research, Nagoya University

Invited Lecturer:

1992
1997
1997
1999
2001
2001
2001
2001
2001
2004

2004
2004
2004
2005
2005
2005

2005
2005
2006

2006

2006
2008
2009
2009
2013
2015
2015
2016
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Lecturer, Tokyo Metropolitan University, Tokyo, Japan

Lecturer, Kanazawa University, Kanazawa, Japan

Lecturer, Chiba University, Chiba, Japan

Lecturer, Kyusyu University, Fukuoka, Japan

Lecturer, Niigata University, Niigata, Japan

Lecturer, Univ. Osaka, Osaka, Japan

Lecturer, Univ. Hiroshima, Hiroshima, Japan

Lecturer, Kanagawa University, Kanagawa, Japan

Lecturer, Kyoto University, Kyoto, Japan

Lecturer, Department of Agriculture, Nagoya University, Nagoya,
Japan

Lecturer, Shimane University, Matsue, Japan

Lecturer, Nippon Women’s University, Mejiro, Japan

Lecturer, Kumamoto University, Kumamoto, Japan

Lecturer, Department of Science, Nagoya University, Japan
Lecturer, University of Air, Chiba, Japan

Lecturer, Department of Agriculture, Hokkaido University, Hokkaido,
Japan

Lecturer, Department of Science, Chiba University, Chiba, Japan
Lecturer, Department of Science, Nagoya University, Nagoya, Japan
Lecturer, Department of Science, Yamagata University, Yamagata,
Japan

Lecturer, Department of Biology, Okayama University, Okayama,
Japan

Lecturer, Department of Science, University of Tokyo, Tokyo, Japan
Lecturer, Department of Science, University of Kobe, Kobe, Japan
Lecturer, Department of Science, St Paul University

Lecturer, Department of Science, Chiba University

Lecturer, Department of Science, Hokkaido University

Lecturer, Department of Science, Kyoto University

Lecturer, Aichi University of Education

Lecturer, Department of Science, Niigata University



2018
2018
2019

AWARDS :

1990
1997
2001
2005
2005
2008
2013
2016

2016
2019

Lecturer, School of Science, The University of Hyogo
Lecturer, Faculty of Science, Chiba University
Lecturer, Faculty of Science, Tohoku University

Society Prize (The Insectivorous Plant Society of Japan)

Young Scientist Prize (The Botanical Society of Japan)

Young Scientist Prize (The Society of Evolutionary Studies, Japan)
Young Scientist Prize (The Japan Society for Promotion of Science)
Young Scientist Prize (The Japan Academy)

Society Prize (The Botanical Society of Japan)

The Jeanette Siron Pelton Award (The Botanical Society of America)
Eminent Evolutionalist Award (The Society of Evolutionary Studies,
Japan)

Motoo Kimura Research Award (The Motoo Kimura Trust
Foundation)

Golden Spore Awards 2019 (International molecular moss science
society)

AWARDS (Papers) :
2004 Journal of Plant Research Best Paper Awards. "Tanabe, Y., Uchida, M. Hasebe,

M., and Ito, M. 2003. Characterization of the Selaginella remotifolia
MADS-box gene. J. Plant Res. 116: 71-75".

2005 Journal of Plant Research Best Paper Awards "Seishiro Aoki, Koichi Uehara,

Masao Imafuku, Mitsuyasu Hasebe, Motomi Ito (2004) Phylogeny and
divergence of basal angiosperms inferred from APETALA3- and
PISTILLATA-like MADS-box genes. J Plant Res 117: 229-44”.

AWARDS (Science Movie)
2012 “Unraveling the Mystery of an Amazing Regeneration Ability ERATO, Hasebe

Reprogramming Evolution Project”, The Minister prize of Education,
Culture, Sports, Science and Technology, Science and Technology
FILM/VIDEO Festival.

2011 “Unraveling the Mystery of an Amazing Regeneration Ability ERATO, Hasebe

Reprogramming Evolution Project”, Outstanding prize of Social
Communication Section, International Corporate Film Showing 2011.

SERVICE TO SOCIETY AND PROFESSION: (Panelists of KAKENHI grant is
not included, because it is too frequent)

1991-1992
1992-1993
1991-1992
1995-1997
1999-2001
2001-2005
2002-2003

2002-2003
2002-2005
2003-2004
2004-2008
2004-2005
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Council of Japanese Society for Plant Taxonomists (News Letter).
Council of The Botanical Society of Japan (Library)

Secretary of Friend Society of Koishikawa Botanical Gardens
Secretary of Friend Society of Koishikawa Botanical Gardens
Council of Society of Evolutionary Studies, Japan

Council of The Botanical Society of Japan

Council of Society of Evolutionary Studies, Japan, public relations
representative

The Botanical Society of Japan, Future Plan Committee Member
The Botanical Society of Japan, Awards Committee Member
Trustee of The Botanical Society of Japan

Council member of Japanese Society of Plant Physiologists
Council member of International Prize for Biology, Japan



2004-2005
2006

2006-2007
2006-2014
2007-2008
2008-2009
2009-2011
2010-2011

2010-2013

2012-2013
2012-2013
2013
2013-present
2014-2015
2014-present

2014-2018

2015-2021
2015-2016
2015-2016
2015-present

2015-2017

2015-present
2016-2017
2016
2016-present
2016-present

2016-2020
2016-present
2016-present

2017-2018
2016-2018
2018-present
2016-present

2019-2020
Nagoya
2020
2020-2021
2020-present

2020-present
2021-present

2021-present
2021-present
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Japanese Society of Plant Physiologists Awards Committee Member
Council member of Japan Prize

Council member of Society of Evolutionary Studies, Japan
Associate member of Science Council of Japan

Trustee of The Botanical Society of Japan

Council member of Society of Evolutionary Studies, Japan
Secretary-general of the Botanical Society of Japan

Chairperson of an evolution and phylogeny section, Science Council
of Japan

Committee member of public relations, Japanese Society of Plant
Physiologists

Vice president of Society of Evolutionary Studies, Japan

Council member of Kyoto Prize

Council member of International Prize for Biology, Japan

Advisory board of Plant Genome Database Japan

President of Society of Evolutionary Studies, Japan

Evaluation Committee for World Premier International Research
Center Initiative program

Evaluation committee member of The Grant-in-Aid for Scientific
Research on Innovative Areas “Plant Cell Wall”

Associate member of Science Council of Japan

Trustee of the Botanical Society of Japan

Investigation Committee on Transgenic Plants at Nagoya University
Evaluation Committee for the Center for Frontier Research at National
Institute of Genetics.

Evaluation committee member of The Grant-in-Aid for Scientific
Research on Innovative Areas “Hadean Bioscience”

Organizing Committee in BioResource Center, RIKEN

Trustee of Japanese Society of Plant Physiologists

Selection committee of International Prize for Biology, Japan
Committee member of LEADSNET organizing committee in JSPS
Selection committee of “Advanced Genome Support” of The Grant-in-
Aid for Scientific Research on Innovative Areas

Council member of the Society of Evolutionary Studies, Japan
Council member of the Japanese Society of Plant Physiologists
Evaluation committee member of The Grant-in-Aid for Scientific
Research on Innovative Areas “The Birth of New Plant Species
Project”

Trustee of the Botanical Society of Japan

Selection committee in Novaltis Foundation

Selection committee in Mitsubishi Foundation

Evaluation committee member of The Grant-in-Aid for Scientific
Research on Innovative Areas “Plant Structure Opt Project”
President of Annual Meeting of Botanical Society of Japan 2020,

Selection committee, INARIS, Inamori Foundation

Trustee of Japanese Society of Plant Physiologists

Academic Advisory Committee of the Biodiversity Research Center,
Academia Sinica, Taiwan

Selection committee in Fusion Oriented Research for Disruptive
Science and Technology Program in JST

Academic Committee, MEXT

Joint Usage / Research Center Committee, MEXT

Chair of Joint Usage / Research Center Committee in Biology section,



2021-present
2021-present
2021-present

MEXT

Member of KAKENHI Grant Selection System Committee, MEXT
Evaluation committee of National Bioresource Project, MEXT
Selection committee, Kyoto Prize, Inamori Foundation

SERVICE TO NATIONAL INSTITUTES OF NATURAL SCIENCES (2008-)

2008-present
2008-present

2008-present
2008-2020

2008-present
2008-present
2008-2011

2008-2013
2008-2013
2008-2010
2008-2011
2008-2011
2010-2013
2010-2013
2010-2013

2010-2013
2010-2013
2013-2015
2014-2017
2020-present
2020-present
2020-present
2020-present
2020-present
2020-present

Head of Center for Radioisotope Facilities

Chairperson of Steering Committee of Center for Radioisotope

Facilities

Member of Safety Committee of Center for Radioisotope Facilities in

Myodai-ji area

Member of Safety Committee of Center for Radioisotope Facilities in

Yamate area

Member of Organizing Committee of Yamate area

Member of Facility Maintenance Committee

Member of Management Committee of Research Center for

Computational Science

Member of Communication Committee in Yamate area

Member of Facility Management Committee

Chairperson of Nursery School Committee

Member of Network Steering Committee

Member of Network Management Committee

Member of Research Cooperation Committee

Member of International Cooperation Committee

Member of Action Plan Working Group of International Cooperation
Committee

Member of Graduate School Education Committee

Member of NINS Symposium Working group

Graduate School Cooperation Committee

Advisor for Harassment Prevention

Member of Education and Research Council

Member of Gender Equality Promotion Committee

Member of Gender Equality Promotion Office

Member of Research Enhancement Strategy Committee

Member of Research Enhancement Strategy Office

Member of Yamate-area Organizing Committee

SERVICE TO NATIONAL INSTITUTE FOR BASIC BIOLOGY (2008-)

2008-present
2008-present
2008-present
2008-present
2008-present
2008-present
2008-2011

2008-2009

2008-2011

2008-present
2009-present

2009-2011
2010-2011
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Member of Professor Committee

Member of Future Plan Committee

Member of Floor Plan Committee

Member of Library Committee

Member of Advisory Committee for Programming and Management
Member of Steering Committee of Okazaki Biology Conference
Member of Cooperative Research Committee

Head of Research Center for Integrative and Computational Biology
Member of Safety Committee

Member of Facility Committee

Member of the Organizing committee of "Japanese-German
Symposium on Evolution and Development" held at Max Planck
Institute for Plant Breeding Research, Cologne, Germany

Chair of Young Researcher Committee

Chair of International Cooperation Committee



2010-present ~ Member of Organizing Committee of NIBB Core Research Facilities

2010-present ~ Member of Organizing Committee of NIBB BioResource Center

2010-present ~ Member of Steering Committee of Functional Genomics Facility

2010-present ~ Member of Organizing Committee of Office of Public Relations and
International Cooperation

2010-present ~ Member of Steering Committee of Public Relations

2011-present ~ Member of International Cooperation Committee

2013-2015 Member of New Model Organism Center

2013-present ~ Member of Evaluation Strategy Committee

2013-present ~ Member of Fraud Prevention Committee

2017-2019 Chairperson of the Advisory committee for Programming and
Management in NIBB

2020-present ~ Member of Diversity Committee

SERVICE TO THE GRADUATE UNIVERSITY FOR ADVANCED STUDIES
2000-present ~ Member of Department Committee

2004-2009 Chief member for Education

2010-2013 Vice Chair, Department of Basic Biology

2014-2016 Dean, School of Life Science, The Graduate University for Advanced
Studies

2016-2017 Organizing committee member of the Center for the Promotion of

Integrated Sciences

COURSES TAUGHT AT THE GRADUATE UNIVERSITY FOR ADVANCED
STUDIES

School of Life Science Classes: E-learning — Developmental Biology I — Evolution and
Development (2005-2015)

School of Life Science Classes: Life Science Progress Report [-V (2005-present)

School of Life Science Classes: Life Science Experiments I-V (2005-present)

School of Life Science Classes: Life Science Reading Seminar I-V (2005-present)

Department of Basic Biology Classes: Introduction to Basic Biology (2005-present)

School of Advanced Studies Class: “Life Science and Society” (2010, 2012, 2014)

SYMPOSIUM ORGANIZERS IN INTERNATIONAL MEETING

1993 Organizer, International Botanical Congress, symposium “Molecular
phylogeny of green plants”

1998 Organizer, International Symposium on Evolution of Development in
the institute of advanced study, Japan,

1998 Organizer, International Symposium on the Biology of Biodiversity in
conjunction with the awarding of the international prize for biology

1999 Organizer, International Botanical Congress, keynote symposium,
“Evolution and Development in Plants”

2000 Organizer, the 44th NIBB Conference “Evolution and Development”,
Okazaki, Japan

2001 Organizer, MOSS2001, the international meeting on moss biology,
Okazaki, Japan

2001 Organizing committee, International Carnivorous Plant Meeting,
Tokyo

2003 Organizer, Plant Gametophyte, Ascona, Switzerland

2004 Organizing Committee, the 1st Okazaki Biology Conference "Biology
of Extinction"

2005 Organizing Committee Member, "Dynamics of Developmental

Systems", Nov. 3-6, Kisarazu, Japan
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2008 Organizing Committee Member, "The 55th NIBB Conference:
Frontiers of Plant Science in the 21st Century", Sep. 13-15, Okazaki,

Japan

2008 Organizer, "Evolution: Genomes, Cell Types and Shapes", Nov. 21-23,
Okazaki, Japan

2010 Session Organizer, “Regeneration” in the 21st International
Conference on Arabidopsis Research, June 6-12, Yokohama, Japan

2010 Organizer, “Plant Science Communications 2010, Nov. 16-18,
Okazaki, Japan

2012 Session organizer, “Molecular and Gnome Evolution”, the
International Congress on Plant Molecular Biology, Oct. 25, Jeju,
South Korea

2012 Organizer, “Arabidopsis and Emerging Model Systems from the

standpoint of Evolutionary Biology”, the NIBB-MPIPZ-TLL joint
symposium, Nov. 18-21, NIBB, Okazaki, Japan

2015 Session Organizer, “Evolution and Biodiversity” 11" International
Congress of Plant Molecular Biology, Oct. 28, Iguazu, Brazil

2018 Session Organizer, “EvoDevo” in Naoto Conference “Mechanisms of
evolution and biodiversity”, Oct. 2-5, Sapporo, Japan

2019 Session Organizer, “Evolution/Taxonomy” Japan-Taiwan Plant

Biology 2019, March 14-16, Nagoya, Japan

Ph.D. DISSERTATION COMMITTEE IN THE GRADUATE UNIVERSITY FOR

ADVANCED STUDIES

2000, Koichi Sugita "Establishment of selection marker free transgenic plants with
MAT vector system".

2001, Naoko Ishikawa "The transposable element 7ip/00 and genome rearrangements
in the common morning glory".

2001, Masami Inaba "Characterization of Na+/H+ antiporters in the cyanobacterium
Synechocystis sp. PCC6803".

2001, Yuji Hiwatashi "Identification of genes expressed in apical cells of the moss
Physcomitrella patens using gene-trap and enhancer-trap systems".

2003, Keiko Sakakibara "Characterization of homeodomain-leucine zipper genes in
Physcomitrella patens with reference to evolution of homeobox genes
in land plants".

2006, Ushio Fujikura "Genetic analyses of mechanisms of compensation in leaf
organogenesis".

2009, Zenpei Shimatani " Characterization of autonomous Dartl transposons belonging
to the #AT superfamily in rice"

2013, Tsuyoshi Aoyama “Regulation of stem cell characters in the haploid generation of
the moss Physcomitrella patens”

2013, Songkui Cui “Proteomic identification and characterization of novel factors
involved in peroxisomal biogenesis”

2013, Masahiro Takahara “Molecular genetic analyses and molecular cloning of 70O
MUCH LOVE; the root regulatory gene in the long-distance regulation
of the root-nodule symbiosis in Lotus japonicus”

2013, Michitaro Shibata “Analyses of autophagy in perioxysome”

2014, Emiko Yoro “Molecular genetic studies on regulatory mechanisms for infection
thread and root nodule formation in Lotus japonicus”

2014, Takema Sasaki “Studies on systemic regulatory mechanisms of root nodulation in
Lotus japonicus”

2014, Kenji Fukushima “Evolution of complex traits in carnivorous plants”

2016, Shusaku Tsuzuki “7"—/ XA % = 7 — &R & Rhizophagus irregularis @ A fifg
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DRIE”

2017, Chen Li “A Lin28 homolog reprograms differentiated cells to stem cells in the
moss Physcomitrella patens”

2017, Shizuka Koshimizu “Functional analysis of MIKC®-type MADS-box genes in the
moss Physcomitrella patens to infer the functional evolution of the
gene family”

2018, Hanna Nishida “Molecular genetic studies on autoregulation of nodulation and
nitrate-induced control of root nodule symbiosis in Lotus japonicus”

2018, Yousef Yari Kamrani “Study on the molecular mechanisms for high-light
acclimation in the green alga Chlamydomonas reinhardtii”

2018, Kotaro Kos%ge “FREEZ T X FETF AT % LHCSRI DJRIAE & BERE Dfif

2018, Mio Morishita “Functional analysis of an AP2/ERF transcription factor STEMIN1
that induces reprogramming of gametophore leaf cells to chloronema
apical stem cells in the moss Physcomitrella patens”

2019, Meng Liu “Investigation of the role of the AP2/ERF transcription factor ERN1 in
the root nodule symbiosis signaling network of Lotus japonicus”

2021, Nao Okuma “Studies on the mechanisms of shoot-mediated control of root
nodule symbiosis in Lotus japonicus”

2021, Akimasa Watanabe “HriFgE L% F\W 2, 65 % I EBEEIRICEKE T 548

JEHkAE DA FE”
Ph.D. DISSERTATION COMMITTEE IN OTHER UNIVERSITIES
2004 Feb PhD dissertation committee of Univ. Tokyo (Dr. Mikao Shigyo)
2005 Feb PhD dissertation committee of Univ. Tokyo (Dr. Takako Tanahashi)

GRADUATE STUDENTS

Kazuyoshi Someya, M.S. student, Chiba University, 1996-1998

Kumi Aso, M.S. student, University of Tokyo, 1996-1998

Fernando-Rivadavia Lopes, M.S. student, Univ. Tokyo, 1996-1998

Ryosuke Sano, Ph.D. student, Chiba University, 1997-2000

Saiko Himi, M.S. student, Kanazawa Univ., 1998

Yoichi Tanabe, Ph.D. student, Chiba Univ., 1998

Keiko Sakakibara, M.S. student, University of Tokyo, 1997-1999

Tomoaki Nishiyama, Ph.D. student, Univ. Tokyo, 1997-1999

Satomi Shindo, Ph.D. student, Graduate University for Advanced Studies, 1998-2001

Yuji Hiwatashi, Ph.D. student, Graduate University for Advanced Studies, 1998-2001

Takako Tanahashi, M.S. student, Univ. Tokyo, 1999-2000

Keiko Sakakibara, Ph.D. student, Graduate University for Advanced Studies, 1999-2003

Hisako Sakaguchi, M.S. student, Shinshu Univ., 2000-2002

Tohru Nakamura, M.S. student, Niigata Univ., 2002-2003

Kaoru Hashimoto, Ph.D. student, Graduate University for Advanced Studies, 2004-2006

Shin-Ichi Morinaga, Ph.D. student, Tohoku Univ., 2004-2007

Kentaro Hosokawa, Ph.D. student, Univ. Tokyo, 2004-2006

Tsuyoshi Aoyama, Ph.D. student, Graduate University for Advanced Studies, 2005-
2011

Tomomi Fujii, Ph.D. student, Graduate University for Advanced Studies, 2008-2010

Kenji Fukushima, Ph. D. student, Graduate University for Advanced Studies, 2010-
2015

Chiharu Kamida, Ph. D. student, Graduate University for Advanced Studies, 2012-2020

Chen Li, Ph. D. student, Graduate University for Advanced Studies, 2010-2016

Tomomi Sugaya, Ph. D. student, Graduate University for Advanced Studies, 2010-2020
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Liechi Zhang, Ph. D. student, Graduate University for Advanced Studies, 2012-2020

Mio Morishita, Ph. D. student, Graduate University for Advanced Studies, 2013-2019

Shizuka Koshimizu, Ph. D. student, Graduate University for Advanced Studies, 2013-
2018

Gu Nan, Joint Ph. D. student, Huazhong Agricultural University, 2014-2020

Yuta Horiuchi, Ph. D. student, Graduate University for Advanced Studies, 2014-present

Hiraku Suda, Ph. D. student, Graduate University for Advanced Studies, 2015-2020

Gergo Palfalvi, Ph. D. student, Graduate University for Advanced Studies, 2015-2020

Ruan de Villiers, Ph. D. student, Graduate University for Advanced Studies, 2016-
present

Masamichi Ueda, Ph. D. student, Graduate University for Advanced Studies, 2019-
present

Peng Chen, Ph. D. student, Graduate University for Advanced Studies, 2019-present

Kuniaki Tanase, Master course student, Nagoya University, 2020-present

HOST OF SUMMER STAY OF FOREIGN UNDERGRADUATE or GRADUATE
STUDENTS

Kari Beth Thompson (Prof. Dale Karlson, West Virginia University) June-August 2006,
East Asia and Pacific Summer Institutes (EAPSI) program by NSF and
JSPS

Tamrya D. d'Artenay (Prof. Karen Renzaglia, Southern Illinois University) June-August
2007, East Asia and Pacific Summer Institutes (EAPSI) program by
NSF and JSPS

Robert Augustine (Prof. Magdalena Bezanilla, University of Massachusetts) June-
August 2008, East Asia and Pacific Summer Institutes (EAPSI)
program by NSF and JSPS

Jessica Buduke (Prof. Bernard Goffnet, University of Connecticut) June-August 2008,
East Asia and Pacific Summer Institutes (EAPSI) program by NSF and
JSPS

Yevgeniy Plavskin (Prof. Marja Timmerman, Cold Spring Harbor Laboratory) June-
August 2010, East Asia and Pacific Summer Institutes (EAPSI)
program by NSF and JSPS

Palfalvi, Gergd (University of Pécs, Faculty of Natural Science, Institute of Biology)
June-August 2013, July-August 2014, December 2014, NIBB
Internship

Loic Bideau (Undergraduate Student, Ecole Normale Supérieure de Lyon (ENSL),
February-May 2016, NIBB Internship)

HOST OF SAVATICAL STAY

Prof. Jo Ann Banks, Purdue University, USA, 2000-2001

Dr. George Rutherford, Purdue University, USA, 2000-2001

Prof. Jean-Pierre Zryd, University of Lausanne, Switzerland, 2001-2002

Prof. Paul G. Wolf, Utah State University, USA, Sept. 2003-Dec. 2003

Dr. Carol A. Rowe, Utah State University, USA, Sept. 2003-Dec. 2003

Prof. Tobias Baskin, University of Massachusetts, Amherst, USA, Aug. 2008-May 2009

Dr. Katerina Bisova, Academy of Sciences of the Czech Republic. 28th June-28th Sept.
2009 and 15th March—11 April, 2010, 2013, 2014

Dr. Jesus Vicente Carbojosa, Centre for Plant Genomics & Biotechnology,
TechnicalUniversity of Madrid, Spain. April 2012-August 2012, April
2016-August 2016.

ORGANIZER FOR LABORATORY COURSE AND WORKSHOP
Laboratory course and workshop of the moss Physcomitrella patens

10
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2001, 25-29 June

2003, 30 June-4 July
2004, 14-18 June

2005, 27 June-1st July
2007, 21-23 December
2008, 30 June — 4th July
2009, 29 June — 3rd July

Other workshops
2009 March 20 "Next generation sequencer and plant evolutionary biology" Organizer
of'a workshop held in NIBB, Okazaki, Japan.

EDITORSHIPS:

1997-2000 Editorial Board, Journal of Plant Research

1998-2002 Section Editor of Genetics and Systematics, Plant Biology
1998-2014 Editorial Board, International Journal of Plant Science
2005-2008 Editorial Board, Plant Cell and Physiology

2006-present  Editorial Board, Evolution and Development

REVIEWER FOR SCIENTIFIC JOURNALS:

American Journal of Botany, Australian Journal of Botany, BMC Plant Biology, BMC
Biotechnology, Botanica Acta, Current Biology, Current Genetics, Development,
Development Genes and Evolution, Evolution and Development, Gene, Genes and
Genetic Systems, Japanese Journal of Genetics, International Journal of Plant Science,
Journal of Molecular Evolution, Journal of Plant Research, Molecular Biology and
Evolution, Nature Plants, New Phytologist, Plant Biology, Plant Cell and Physiology,
Planta, Plant Cell, Plant Physiology, Plant Systematics and Evolution, Plant Cell
Reports, Proceedings of National Academy of Science, USA, Tree Physiology, Trends
in Plant Science

REVIEWER FOR AWARDS, GRANTS, AND PROMOTION IN FOREIGN

COUNTRIES

1) Foreign reviewer for National Science Foundation foreign reviewer of "Plant Systematics",
“Molecular and Cellular Biology”, and #Evolution of Developmental Mechanisms”.

2) Proposal Review Panel of Plant Genome, National Science Foundation.

3) Foreign reviewer for the Royal Society and JSPS fellowship.

4) Foreign reviewer for Biotechnology and biological sciences research council (BBSRC), UK.

5) Reviewer for promotion in Duke University (2009).

6) Reviewer for promotion in Harvard University (2003, 2010).

7) Reviewer for promotion in Chicago Field Museum (2000).

8) Reviewer for ERA-NET PLANT GENOMICS (EU's 6th Framework Program) (2009).

9) Reviewer for BARD, the United States — Israel Binational Agricultural Research &

Development Fund (2009).

10) Reviewer for promotion in Pennsylvania State University (2005).

11) Reviewer for the Academia Sinica Institutional Investigatorship (2005).

12) Foreign Reviewer for Academia Sinica Investigator Award (2009)

13) Foreign Reviewer for Academia Sinica tenure track (2021)

14) Foreign Reviewer for Academia Sinica Distinguished Research Fellow (2021)

15) Foreign Reviewer for Academia Sinica Thematic Research Program (2021)

REVIEWER FOR JAPANESE ORGANIZATIONS
1) Grants-in-Aid for Scientific Research, Document Reviewer (2000-2012)
2) Grants-in-Aid for Scientific Research, Reviewing Committee (2016-present)

11
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3)JSPS Fellowship and International Cooperation Program, Document Reviewer (2004-
2006, 2008-2011)

4) Grants-in-Aid for Scientific Research, Subcommittee of Plant Meristem (2007)

5) Reviewer for RIKEN Initiative Research Units (2007, 2009)

6) Reviewer for the Novartis Foundation (Japan) for the Promotion of Science (2009-
2011, 2015-2017)

7) Reviewer for a Collaborative Research by Institute of Low Temperature Science,
Hokkaido University (2010-2011).

GRANT AWARDS
Ministry of Education, Culture, Sports, Science and Technology and Japan Society of
Promotion of Sciences (MEXT and JSPS)

1996-1998, Grants-in-Aid for Scientific Research (A) "Early evolution of land plants" co P. I. (P. L.
Masahiro Kato), 5,000,000 yen (1996), 1,000,000 yen (1997), 1,000,000 yen (1998)

1996-1998, Grants-in-Aid for Scientific Research (A) "Conservation and extinction of plant
biodiversity" co P. I. (P. I. Kunio Iwatsuki), 5,000,000 yen (1996), 1,000,000 yen (1997),
1,000,000 yen (1998)

1996-1997, Grants-in-Aid for Exploratory Research "A study on the evolution of female
reproductive organs in angiosperms based on floral homeotic genes". co P. I. (P. I. Masahiro Kato),
2,000,000 yen (1996), 2,000,000 yen (1997)

1997, Grants-in-Aid for Scientific Research on Priority Areas "Molecular basis of flexible organ
plan in plants, Group director, Kenzo Nakamura) "Analysis of homeobox gene functions in organ
development at the shoot meristem of Physcomitrella patens". P. 1., 1,800,000 yen.

1997-1998, Grants-in-Aid for Scientific Research (B) "Evolutionary study of morphological
evolution of reproductive organs in vascular plants with the analyses of genes involved in
development". P. I. 11,300,000 yen (1997), 3,300,000 yen (1998).

1997-1998, Grants-in-Aid for Exploratory Research "Evolution of haploid and diploid
generations: homology between haploid and diploid shoots". P. I. 1,400,000 yen (1997), 600,000
yen (1998).

1997-1999, Grants-in-Aid for Scientific Research (A) "RNA editing and plant evolution" co P. I.
(P. I. Koichi Yoshinaga), 1,000,000 yen (1997), 1,000,000 yen (1998), 600,000 yen (1999).

1998-2001, Grants-in-Aid for Scientific Research on Priority Areas "Molecular mechanisms of
multicellular system in plants" (Group director, Kiyotaka Okada), "Molecular mechanisms of
initiation and maintenance of hoot meristem in Physcomitrella patens". P. 1. 3,300,000 yen (1998),
3,000,000 yen (1999), 3,500,000 yen (2000), 2,900,000 yen (2001).

1999-2000, Grants-in-Aid for Scientific Research on Priority Areas "Exploring genes involved in
symbiosis of lichen", P. I., 1,400,000 yen (1999), 700,000 yen (2000).

2000-2001, Grants-in-Aid for Scientific Research (B) "Mechanisms of parallel evolution in plant
shoots", P. 1., 7,300,000 yen (2000), 8,000,000 yen (2001).

2000-2001, Grants-in-Aid for Scientific Research on Priority Areas C "Genome Science" (Group
director, Yuji Kohara), "Genomic analyses of auxin and cytokin functions in Physcomitrella
patens". P. 1., 6,000,000 yen (2000), 6,000,000 yen (2001)
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2000-2002, JSPS Research for the Future Program "Plant genes" (Group director, Yasuyuki

Yamada), "Analysis of biodiversity based of plant genes" co P. L. (P. I. Isao Inoue), 16,000,000 yen
(2000), 10,000,000 yen (2001), 10,000,000 yen (2002)

2001, Grants-in-Aid for Exploratory Research "Molecular mechanisms of genome evolution in
plant polyploidization" P. 1., 2,200,000 yen.

2001-2005, Grants-in-Aid for Scientific Research on Priority Areas "Dynamics of Developmental
Systems" (Group director, Naoto Ueno), "Mechanisms and Evolution of Developmental Systems"
co P. I. (P. I. Sumihare Noji), 9,700,000 yen (2001), 9,700,000 yen (2002), 9,700,000 yen (2003),

9,700,000 yen (2004), 9,000,000 yen (2005).

2002, Grants-in-Aid for Scientific Research on Priority Areas "Molecular Basis of Axis and
Signals in Plant Development" (Group director, Hiroo Fukuda) "Molecular mechanisms of

asymmetric cell division as the first step of axis formation in Physcomitrella patens and
Arabidopsis thaliana". 3,600,000 yen (2002).

2002-2003, Grants-in-Aid for Scientific Research (B) "Analysis of gene evolution that caused the
evolution of floral morphology" P. 1., 7,700,000 yen (2002), 7,100,000 yen (2003).

2002-2008, Grants-in-Aid for Scientific Research on Priority Areas "Molecular Mechanisms of
Speciation" (Group director, Norihiro Okada) "Molecular mechanisms of speciation via
hybridization and Polyploidization in plants". 20,000,000 yen (2002), 20,000,000 yen (2003),
16,400,000 yen (2004), 16,200,000 yen (2005), 20,000,000 yen (2006), 10,000,000 yen (2007),
10,000,000 yen (2008).

2004-2006, Grants-in-Aid for Scientific Research (B) "Origin and evolution of digestive enzymes
in carnivorous plants", P. I., 1,000,000 yen (2004), 7,400,000 yen (2005), 6,800,000 yen (2006),
2,580,000 yen (2007).

2005-2006, Grants-in-Aid for Exploratory Research "Mechanisms of life cycle evolution focusing
on polycomb genes", P. ., 2,100,000 yen (2005), 1,300,000 yen (2006).

2005-2009, Grants-in-Aid for Scientific Research on Priority Areas "Comparative Genomics"
(Group director, Asao Fujiyama) "Genomics of evolution and diversity in lower plants" co P. L. (P.
I. Hideya Fukuzawa), 9,000,000 yen (2005), 8,800,000 yen (2006), 8,200,000 yen (2007).

2007-2008, Grants-in-Aid for Scientific Research (B) "Molecular mechanisms that caused the
evolution and diversity of life cycles in land plants", P. 1., 9,400,000 yen (2007) and 8,580,000 yen
(2008).

2009-2011, Grants-in-Aid for Scientific Research (B) "Inference of the developmental genetic
networks of the common ancestor of land plants”, P. 1., 3,900,000 yen (2009), 3,500,000 yen
(2010), and 7,000,000 yen (2011).

2009-2011, Grants-in-Aid for Exploratory Research "Evolutionary significance of sensory
movement of Mimosa pudica”, P. 1., 1,000,000 yen (2009), 900,000 yen (2010), and 1,200,000 yen
(2011).

2012-2013, Grants-in-Aid for Exploratory Research "Key factors involved in the evolution from

unicellular organisms to multicellular organisms”, P. 1., 1,400,000 yen (2012), 1,400,000 yen
(2013).
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2013-2015, Grants-in-Aid for Scientific Research (B) "Analysis of STEMIN, a master regulator
for stem cell formation”, P. 1., 1,700,000 yen (2013), 3,400,000 yen (2014), 3,500,000 yen (2015).

2010-2014, Grant-in-Aid for Scientific Research on Innovative Areas, “Genetic Bases
for the Evolution of Complex Adaptive Traits”, Program Director, 143,100,000 yen
(2010), 54,100,000 yen (2011), 50,500,000 yen (2012), 52,100,000 yen (2013),
38,400,000 yen (2014).

2010-2014, Grant-in-Aid for Scientific Research on Innovative Areas, “Evolution of
Complex traits with a small number of genes” in “Genetic Bases for the Evolution of
Complex Adaptive Traits”, P. 1., 15,900,000 yen (2010), 21,200,000 yen (2011),
22,100,000 yen (2012), 21,200,000 yen (2013), 20,100,000 yen (2014).

2015, Grants-in-Aid for Exploratory Research "Examination of new hypothesis on the
seismonastic movement of Mimosa pudica”, P.1., 3,000,000 yen (2015).

2016-2018, Grants-in-Aid for Exploratory Research “Molecular mechanisms of
memory of Venus fly trap Dionaea muscipula”, P.1., 900,000 yen (2016), 800,000 yen
(2017), 1,200,000 yen (2018).

2016, Grants-in-Aid for Scientific Research (A) “Evolution and molecular mechanisms
of cell division axis formation as a gland plan of plant developmental evolution”, P.I.,
19,700,000 yen (2016).

2016-2020, Grants-in-Aid for Scientific Research (S) “Evolution and molecular
mechanisms of cell division axis formation as a gland plan of plant developmental
evolution”, P.I., 75,000,000 yen (2016), 18,600,000 yen (2017), 19,200,000 yen (2018),
22,100,000 yen (2019), 15,200,000 yen (2020).

2017-2021, Grant-in-Aid for Scientific Research on Innovative Areas, “Exploring
Evolution of Carnivory in Plants with Perturbation Experiments” in “Constrained and
Directional Evolution”. P.I. 16,800,000 yen (2017), 18,830,000 yen (2018), 17,220,000
yen (2019), 16,170,000 yen (2020), 15,050,000 yen (2021).

2017-2021, Grant-in-Aid for Scientific Research on Innovative Areas, Support Team in
“Constrained and Directional Evolution”. coP.I. 129,100,000 yen (2017), 54,400,000
yen (2018), 51,500,000 yen (2019), 51,700,000 yen (2020), 44,500,000 yen (2021).
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2021-2027, Grant-in-Aid for Specially Promoted Research, “Studies on the molecular mechanisms
and evolution of the generation and transmission of action potential in plants”. P.I. 46,100,000 yen
(2021), 125,800,000 yen (2022), 55, 500,000 yen (2023), 55,800,000 yen (2024), 55, 800,000 yen

(2025), 52, 800,000 yen (2026), 42, 000,000 yen (2027).

Japan Science and Technology Agency

1998-2001, PRESTO, "Origin and Evolution of gene networks regulating floral morphology", P.
L., 5,500,000 yen (1998), 11,000,000 yen (1999), 11,000,000 yen (2000), 5,500,000 yen (2001).

2005-2010, ERATO, "Hasebe Reprogramming Evolution Project", Research Director,
305,000,000 yen (2005), 223,000,000 yen (2006), 339,000,000 yen (2007), 270,000,000 yen
(2008), 265,000,000 yen (2009), 198,000,000 yen (2010).

Other Ministries

1996-1998, Ministry of Economy, Trade and Industry, Official Development Assistance,
"cooperation of sustainable use and conservation of biodiversity", collaborator (P. I. Kunio
Iwatsuki), accepted foreign researchers for two months every year.

Non-Governmental Funds

1998-1999, Fujiwara Natural History Foundation, "Evolution of carnivorous system in the
Droseraceae", P. 1., 450,000 yen (1998), 350,000 yen (1999).

1999-2000, Showa Seitoku Memorial Foundation, "Exploration of genes involved in symbiosis of
lichen". 1,000,000 yen (1999), 500,000 yen (2000).

2018, Naito Foundation, “Mechanisms of seismonastic movement in Mimosa pudica”. 1,500,000
yen (2018).

INVITED TALKS IN INTERNATIONAL CONFERENCES:

1990 July International Pteridophyte Meeting “Progress in Pteridology”,
Mitsuyasu Hasebe, M. and Iwatsuki, K. “Characterization of
chloroplast DNA in Adiantum” Univ. Michigan, Ann Arbor, Michigan,
US.A.

1993 Aug. 28  The 15th International Botanical Congress, Symposium "Molecular
phylogeny of green plants" organized by Chase, M. and Hasebe, M.,
Hasebe, M. “Phylogenetic relationships of ferns inferred from rbcL
gene sequences”. Organizer, Yokohama, Japan.

1994 Aug. 8 The 45" Annual meeting of Botanical Society of America, Symposium
“Use of Molecular Data in Evolutionary Studies of Pteridophytes”
organized by Wolf, P.G., Hasebe, M. "Molecular Phylogeny of ferns"
Knoxville, U.S.A.

1996 Sept. 8 International symposium to commemorate the discovery of the sperm
of Ginkgo biloba. Hasebe, M. “Molecular phylogeny of Ginkgo
biloba”, Tokyo, Japan.

1997 July 28-30 US-Japan Seminar, "Fern Development and Evolution" organized by
Banks, J.A. and Kadota, A., Hasebe, M. "Molecular evolutionary
morphology based on MADS-box and homeobox gene expression in
Ceratopteris". West Lafayette, Indiana, USA.

1998 Dec. 10 The 15th International Symposium held in conjunction with Award of
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1999 Aug. 1-7

1999 Aug. 1-7

the International Prize for Biology "Alternative Reproduction
Strategies" organized by Hoshi, M., Hasebe, M. "Origin and Evolution
of Floral Homeotic Genes in Green Plants", Hayama, Kanagawa,
Japan.

The 16th International Botanical Congress, A keynote symposium
"Evolution of Plant Development" organized by Kellogg, E. and
Hasebe, M., Hasebe, M. "Origin and Evolution of Floral Homeotic
Genes in Green Plants". St. Louis, USA.

The 16th International Botanical Congress, a symposium "Bryophytes:
model systems for cell and molecular biology" organized by Cove, D.,
Nishiyama, T. and Hasebe, M. “Approach to the molecular
mechanisms of shoot development in Physcomitrella patens”, St.
Louis, MO, USA.

2000 March 21-23 The 44th National Institute for Basic Biology Conference "Evolution

2000 Aug. 15

2000 Nov. 12

and Development: Generality and Diversity of Development in
Animals and Plants" organized by Hasebe, M., Tsukaya, H., and
Agata, K. Hasebe, M. "Origin and evolution of floral homeotic genes
in green plants". Okazaki, Japan.

FASEB meeting "Plant Development" organized by Irish, V. Hasebe,
M. and Kofuji, R. " Expression patterns of floral homeotic gene
homologs in the moss Physcomitrella patens, and its implication to the
evolution of reproductive organs in land plants", Rockville, Bethesda,
USA.

The International Symposium held in conjunction with Award of the
16th Kyoto Prize to Prof. Dr. Walter J. Gehring "Challenge to
Evolutionary Developmental Biology: Exploring of Life through
Molecules" organized by Nishikawa, S., Hasebe, M. " Origin and
Evolution of Floral Homeotic Genes", Kyoto, Japan.

2001 May 27-29 The International Meeting on Moss Biology: MOSS2001. Organizer.

2001 July 8-12

Okazaki, Japan.

The 14th International Congress of Developmental Biology. A
symposium "Evolution of the animal body plan" organized by Sato,
N., Hasebe, M., Kofuji, R., and Ito, M. "Evolution of floral homeotic
genes", Kyoto, Japan.

2002 June 21-23 The 4th International Carnivorous Plant Conference. Keynote lecture,

Hasebe, M. "Phylogeny of sundews, Drosera (Droseraceae) based on
chloroplast bcL and nuclear 18S ribosomal DNA sequences", Tokyo,
Japan.

2002 Sept. 24-27 International Conference on Morphogenesis and Pattern Formation in

2003 June 8-13

2003 July 29
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Biological Systems-Experiments and Models" organized by Noji, S.
Hasebe, M., Sakakibara, K., Fujita, T. and Sakguti, H. "Body plans of
land plants are conserved in a diploid generation but not between
diploid and haploid generations", Chubu Univ., Kasugai, AICHI,
Japan.

Conference on “Plant Gametophytes: Evolution, Development and
Function” organized by Grossniklaws, U., Banks, J.A., Pruitt, R., and
Hasebe, M., Hasebe, M., Sakakibara, K., Sakaguti, H. and Fujita, T.
"Evolution of the Plant Gametophyte and Life Cycle", Ascona,
Switzerland.

PLANT BIOLOGY 2003 the annual meeting of the American Society
of Plant Biologists. Plenary symposium: “Evolution of Plant
Development” organized by Sinha, N.R., Hasebe, M. "Evolution of
plant body plan from Physcomitrella to Arabidopsis", Honolulu,
Hawaii, USA.
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2004 March 26-28 European Science Foundation LESC Exploratory Workshop
“Functional Evolution of MADS-domain Proteins” organized by
Theissen, G., Hasebe, M. “On the Evolution of MADS-box Genes in
Green Plants”, Jena, Germany.

2004 May 20-22 Penn State Symposium in Plant Physiology: “Regulation of Plant
Growth”, Hasebe, M. "Evolution of the plant body plan from
Physcomitrella to Arabidopsis”, Pennsylvania State Univ., PA, USA.

2004 July 12-16 Ferns for the 21st Century: “An International Symposium on
Pteridophytes”, Keynote speaker, Hasebe, M. "The origin and
evolution of diploid body plans — synthesis of evolution and
development", Edinburgh, Scotland, UK.

2004 July 29 International Symposium on Asian Plant Diversity and Systematics.
Keynote speaker, Hasebe, M. “Evolution of Body Plan in Land
Plants”, Chiba, Japan.

2004 October 15-17 Frontiers in Sexual Plant Reproduction II. Hasebe, M. "Floral
homeotic gene FLO/LFY homologs are indispensable for the first
zygotic cell division in the moss Physcomitrella patens”, Albany, New
York, USA.

2005 Nov. 3-6 2™ International Symposium “Dynamics of Developmental Systems”
organized by Ueno, N. et al., Hasebe, M. “De novo indeterminate
meristem evolution in land plants”, Kisarazu, Chiba, Japan.

2005 Dec. 1 International Symposium on “Morphology, Molecules and
Morphogenesis” in conjunction with the awarding of the international
prize for biology organized by Sato, N. Hasebe, M. "Evolution of
body plan in land plants", Hayama, Kanagawa, Japan.

2006 Jan. 22 The 52nd National Institute for Basic Biology Conference,

“Reproductive Strategies” organized by Hoshi, M., Hasebe, M.
"Evolution of floral homeotic genes: evolution of gene functions in
FLORICAULA/LEAFY gene", Okazaki, Japan.

2006 Aug. 14-17 “Bioinformatics and Evolutionary Genomics” organized by Chaw, S.-
M. and Li, W.-H., Hasebe, M. "Genome evolution and body plan
evolution in land plants", Academia Sinica, Taipei, Taiwan.

2006 Oct. 23-28 Institute Symposium at Max Planck Institute, Hasebe, M., “Evolution
of Body Plant in Land Plants”, Colone, Germany

2006 Nov. 9-10 The 5" Korea-Japan Joint Symposium “Emerging Plant Science and
Biotechnology” organized by Shin, J.S. and Nagatani, A., Hasebe, M.
“Genome Evolution and Body Plan Evolution in Land Plants”, Tegue,
Korea.

2007 Jan. 8-9  Plant Winter Conference organized by Hwang, 1., Hasebe, M.

“Evolution of Body Plant in Land Plants”, Pohang University of
Scence and Technology, Pohang, Korea

2007 Jan. 13 Plant and Animal genome Conferences, Workshop "Lower Plants
Workshop" organized by Cove, D., Hasebe, M. et al. “Genome-wide
Comparison of Developmetal Genes in Land Plants”, San Diego,

USA.

2007 May 25  EMBL/NIBB Joint Symposium "Cell and Developmental Biology" organized by
Ueno, N., Hasebe, M. "Evolution of Body Plan and Developmental Genes in
Land Plants", Okazaki, Japan.

2007 May 30  Symposium in the Joint Meeting of the Japanese Society of Developmental
Biologists and the Japan Society of Cell Biology, "Frontiers in Molecular,
Evolutional and Comparative Biology", Hasebe, M. "Genome-wide comparison
of developmental genes in land plants". Fukuoka, Japan.

2007 July 9 Plant Biology and Botany 2007 Joint Congress, ASPB/BSA Joint Symposium

“Evolution of Development” organized by Sinha, N.R., Hasebe, M. "Evolution of
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Developmental Genes in Land Plants", Chicago, USA.
UK-Japan Workshop "Frontiers in Plant Post-Genomics" organized by Shirasu,
K. and The British Embassy Tokyo, Hasebe, M. "Evolution of developmental

2008 Jan. 18

2008 July 15

2008 Aug. 13

2008 Oct. 21

2008 Nov. 22

2009 Jan. 31

2009 July 24

2009 July 27

2009 Aug. 13

2009 Aug. 25

2009 Sept. 3

2009 Oct. 25

genes in land plants", RIKEN, Yokohama, Japan.

Symposium "Evolution of Development (Evo-Devo)" organized by
Dr. Thomas C. Kaufman and E. Wimmer, Hasebe, M. "Evolution of
Genome and Body Plan in Land Plants", The International Congress in
Genetics, Berlin, Germany.

FASEB Summer Research Conference “Mechanisms in Plant
Development” organized by Sinha, N.R. and Kuhlemeier, C., Hasebe,
M. "Molecular mechanisms in transdifferentiation of stem cell
characters", Saxton River, Vermont, USA.

The XIth France-Japan Workshop on Plant Sciences 2008 "Genome-
Wide Omics Analysis in Plant Sciences" organized by Ezura, H. and
Pugin, A., Hasebe, M. "Genome analyses of the moss Physcomitrella
patens and its implication on the evolution of development genes in
land plants", Tsukuba, Japan.

The 8th NIBB-EMBL Join Meeting "Evolution: Genomes, Cell Types
and Shapes" organized by Gunter, D., Ueno, N., Kuratani, S., and
Hasebe, M., Hasebe, M. “PcG genes manages life cycle by regulating
pluripotent stem cell character”, Okazaki, Japan.

The 25th Symposium in Plant Biology "The Evolution of Plant
Development" organized by Springer, P., Hasebe, M. "A polycomb
repression complex 2 gene manages life cycle by regulating
pluripotent stem cell character", Univ. California, Riverside, USA.
The 3rd International Symposium of the Biodiversity and Evolution
Global COE project "Adaptation to Land" Organized by Agata, K.,
Hasebe, M. "Evolution of Complex Characters in Early Land Plant
Evolution: Long Lasting Pluripotent Stem Cells and Branching",
Kyoto, Japan.

Symposium "Genome, Phenome, Environment, and Evolution of Land
Plants" organized by Qiu, Y.-Q., Botany and Micology 2009, Okano,
Y. et al. "A polycomb repressive complex 2 gene regulates apogamy
and likely played a role in the evolution of extended diploid generation
and branching in land plants", Snowbird, UT, USA.

SYSTEMATICS, Keynote speaker, Hasebe, M. "Evolution of
Genome, Body Plan, and Life Cycle in Land Plants", Leiden,
Netherland.

Japanese-German Symposium on Evolution and Development,
Hasebe, M. "Molecular Mechanisms of the Evolution of Novelty and
Complexity", Max Planck Institute for Plant Breeding Research,
Cologne, Germany.

The International Darwin Bicentennial Symposium "Integrating
Genes, Development and Morphological Evolution" organized by
Global COE, Hokkaido Univ., Okano, Y. et al. "Evolution of Complex
Character in Early Land Plant Evolution: Long Lasting Pluripotent
Stem Cells and Branching", Hokkaido Univ., Sapporo, Japan.
Symposium "Moss Molecular Biology comes of Age" organized by
Quatrano, R. in MOSS 2009, Hasebe, M. et al. "Polycomb repressive
complex 2 genes PpCLF and PpFIE regulate apogamy and give
evolutionary insights into early land plant evolution", St. Louis, MO,
U.S.A.

2010 March 11-12 International Symposium “Cell-cell Communication in Plant

134

Reproduction” organized by Kurata, N., Hasebe, M. “Conservation
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2010 June 6-10

2010 July 9

2010 July 23

2010 Aug. 8

2011 March 29

2012 April 21

2012 July 7

2012 Aug. 2

2012 Aug.22

2012 Aug. 24

2012 Oct. 25

2012 Nov. 18-21
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and divergence of genes involved in cell-cell communication and
development in land plants”, Nara, Japan.

Concurrent Session “Regeneration” in the 21st International
Conference on Arabidopsis Research organized Hasebe, M., Hasebe,
M. “Molecular mechanisms of cell-fate change from a differentiated
cell to a stem cell in the moss Physcomitrella patens”, Yokohama,
Japan.

International Conference “New Frontiers in Plant Systematics and
Evolution” organized by Ge, S., Sang, T., and Wen, J., Hasebe, M.
“Evolution of genome, body plan, and life cycle in land plants”,
Chinese Academy of Sciences, Beijing, China.

International Symposium entitled “New Frontiers of Plant Sciences
with Physcomitrella patens” organized by Fujita, T., Hasebe, M.
“Molecular mechanisms of reprogramming from a differentiated cell
to a stem cell in the moss Physcomitrella patens”, MOSS 2010,
Hokkaido Univ., Sapporo, Japan.

“Concurrent Session 9: Evolution of Regulatory Traits” chaired by
Shin Aizawa and R. Behringer, Society for Developmental Biology
69" Annual Meeting Jointly with the Japanese Society of
Developmental Biologists, Hasebe, M. “Molecular mechanisms of
reprogramming to form pluripotent stem cells in a moss
Physcomitrella patens”, Albuquerque, NM, USA.

“Origin of Plant Patterns” A workshop “Evolution of Plant Patterns”
organized by Mata Laskowski and Ben Scheres, Jackson Hall, WY,
USA.

“Evolution of the Developmental Functions of Histone Methylations
in Land Plants”, Invited talk, “Epigenetic regulation in plants” at
Chinese Academy of Science, Beijing.

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens”, Invited talk in the 1%
Annual Symposium in the Centre for Organismal Studies, Heidelberg
University, Heiderberg, Germany.

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens.” Keynote lecture at Plant
Biology Congress Freiburg 2012, jointly organized by FESPB and
EPSO, Freiburg, Germany.

“Perspectives on evolutionary biology based on phylogeny”, invited
talk in the International Symposium on Molecular Phylogeny, Annual
meeting of the Society of Evolutionary Studies, Japan, Tokyo
Metropolitan University, Tokyo, Japan.

“A polycomb repressive complex 2 gene regulates apogamy and likely
played a role in the evolution of extended diploid generation and
branching in land plants”, invited talk at “Evolutionary novelties in
land plants and developmental mechanisms symposium” organized by
Drs. Toshihiro Yamada and Hirofumi Nishida, the 13th International
Palynological Congress and 9th International Organization of
Palaeobotany Conference, Chuo University, Tokyo, Japan

“The recurrent co-option in the evolution of digestive enzymes of
carnivorous plants” Invited organizer and speaker of a symposium
Molecular and Gnome Evolution, the International Congress on Plant
Molecular Biology, Jeju, South Korea.

“Arabidopsis and Emerging Model Systems from the standpoint of
Evolutionary Biology”, organizer and speaker at the NIBB-MPIPZ-
TLL joint symposium, NIBB, Okazaki, Japan.
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2013 April 15

2013 Aug. 29

2013 Nov. 22

2014 April 23

2014 Sept. 26

2014 Oct. 9

2014 Nov. 24

2015 Oct. 20

2015 Oct. 28

2015 Dec. 1

2016 March 29

2016 April 17

2016 July 27

2016 Nov 27

2017 March 4

2017 Oct 20
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“Induction of a single transcription factor STEMIN can directly change
a differentiated leaf cell to a pluripotent stem cell in the moss
Physcomitrella patens”, invited speaker at “Non-flowering plant
genetics” chaired by John Bowman, the XX International Genetics
Congress, Singapore.

“Regulation of bottlenecks in alteration of generations: switches to
start diploid and haploid generations” invited talk in the International
Symposium “Evolutionary bottle neck” organized by Drs. Shigeru
Kuratani and Mikiko Tanaka, Annual meeting of the Society of
Evolutionary Studies, Tsukuba University, Tsukuba, Japan.
“Evolution of Genome, body plan, and carnivory in land plants”,
invited talk in the International Symposium for International Biology
Prize, Kyushu University, Fukuoka, Japan

“Carnivorous plant genomes: the parallel evolution of digestive
enzymes”, invited talk in the international symposium “Genome
Assisted Biology of Crops and Model Plant System” organized Dr.
Nam-Hai Chua, Cold Spring Harbor Asia, Suzhou, China.

“Evolution of Development in Land Plants”, Keynote lecture, the 17"
Annual MOSS International Conference, Capital Normal University,
Beijing, China

“Epigenetic and genetic changes that caused evolution of land plant
body plants” The 38" Naito Conference on “Molecule-based
biological systems”, Sapporo, Japan

“Evolution of development in land plants” The 5" NIBB-MPIPZ-TLL
Symposium “Horizons in Plant Biology” at MPIPZ, Cologne,
Germany.

“Generality and diversity of development in land plants” International
Symposium of Korea National Arboretum 2015, Gyeonggi, South
Korea

“Evolution of Carnivorous Plants” 11" International Congress of Plant
Molecular Biology, Session chair and speaker for “Evolution and
Biodiversity”, Iguazu, Brazil

“Life cycle of Physcomitrella patens as transitions of eight types of
stem cells” Keynote speaker, International Moss Meeting 2015,
Cancun, Mexico

“Morphological evolution by switching cell division orientation in
plants” in the symposium “Size in Development: Growth, Shape and
Allometry”, RIKEN Center for Developmental Biology, Kobe, Japan
“Generality and Diversity of Development in Land Plants: The
Common Ancestor of Land Plants” The 37" New Phytologist
Symposium: Plant Developmental Evolution, Beijing, China

“Serial changes of eight types of stem cells in the life cycle of the
moss Physcomitrella patens” In the session “Life Cycle Evolution”,
Euro Evo Devo meeting, Uppsala, Sweden

“Generality and Diversity of Development in Land Plants” as a special
lecture in the annual meeting of Taiwan Society of Plant Biologists,
National Chung Hsing University, Taichung, Taiwa

“Effects of cellular changes to the evolution of land plant development
and life cycle” at the Rhynie Chert Discussion Meeting — our earliest
terrestrial ecosystem revisited organized by Dianne Edwards, Liam
Dolan, and Paul Kenrick, The Royal Society, London, England
“Evolution of movement and carnivory in flowering plants” As an
invited speaker in the 29" Center of Developmental Biology Meeting
“Mavericks, New Models in Developmental Biology” organized by
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2017 Nov 6

2017 Dec 16-18

2018 June 20-23

2018 Oct 3
2018 Nov 28

2018 Dec 3
2019 March 15

2019 May 14

2019 June 26

2019 July 10

2019 July 31

2019 Nov. 26

Hanashima, C., Kiyonari, H., Kuratani, S., and Behringer, R.R.,
RIKEN CDB, Kobe, Japan: Invited speaker.

“Genome biology to understand the evolution of carnivory and
movement in plants” As a keynote lecture in 2017 International
Symposium on Evolutionary Genomics and Bioinformatics, Tzu Chi
University, Huaren, Taiwan: Invited speaker.

“Effects of Cellular Changes to the Evolution of Land Plant
Development and Life Cycle” As a keynote lecture in the 65" NIBB
Conference and Marchantia Workshop 2017, NIBB, Okazaki, Japan:
Keynote speaker.

“Gene regulatory networks on water conductions, flagellate sperm
formation, and reprogramming from differentiated cells to stem cells
in Physcomitrella patens”, an invited speaker in EMBO Workshop
“New shores in land plant evolution™, Lisbon, Portugal.

“Evolution of Plant Carnivory and Movement” in Naito Conference,
Sapporo, Japan.

“Evolution of Plant Carnivory and Movement” an international
symposium organized by Tetsuya Higashiyama, in Annual Meeting of
the Society of Molecular Biology, Yokohama, Japan

“Evolution of Plant Carnivory and Movement” in Academia Sinica,
Tapei, Taiwan.

“Evolution of Carnivory and movement in Plants”, Japan Taiwan Plant
Biology 2019, Nagoya, Japan. Invited session organizer of “Evolution,
Taxonomy” and invited speaker.

“Mechanisms of the cell division axis determination and the
regeneration of apical stem cells with implication to the body plan
evolution and the adaptation to land environment”. International
Symposium: Principles of pluripotent stem cells underlying plant
vitality, Tohoku University, Sendai, Japan. Invited speaker.
“Molecular mechanisms of reprogramming from differentiated cells to
stem cells in the moss Physcomitrella patens”. International
symposium “Regeneration and Post-Embryonic Development”, Tel
Aviv University, Israel. Keynote speaker.

“Mechanisms and evolution of land plant development: stem cell
formation and cell division orientation”. A Joint International Meeting
of International molecular moss science society and International
Association of Bryologists. Jardin Botanico, Madrid, Spain. Keynote
speaker.

“Cell division axis regulation and stem cell regeneration in
Physcomitrella patens”. FASEB “Plant Development”. Invited
speaker.

“Evolution of carnivory and movement in plants”. Institute of Tropical
Plant Sciences, National Cheng Kung University. Invited speaker.

INVITED SEMINAR FOR SPECIALISTS (from 2005)

2005 March 17
2005 June 2
2005 Aug. 26

2005 Oct. 6
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“Evolutionary Morphology in Plants”, Seminar at Department of
Botany, University of Tokyo.

"Polyploidization and Evolution", National Institute for Genetics
Workshop "Genome Flexibility", Mishima, Japan.

"Diversity of Development between metazoans and plants",
Symposium "EvoDevo—Evolution of Developmental Systems", 2005
Annual Meeting of Society of Evolutionary Studies, Japan.
"Evolution of Meristem in Plants", NIBB Cooperative Workshop
"Plant Meristem", Okazaki, Japan.
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2005 Nov. 9

2005 Nov. 18
2005 Nov. 25
2005 Dec. 7

2005 Dec. 18
2006 Jan. 20

2006 Jan. 28
2006 Aug. 2

2006 Aug. 31

2006 Sept. 15

2006 Oct. 7

2007 Sept. 7

2008 Jan. 22

2008 Jan. 24

2008 June 13

2009 Feb. 7

2009 March 7

2009 March 10
2009 March 23
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"Evolution of Plant Morphology", Graduate Student Seminar, Nara

Institute of Science and Technology, Graduate School of Biological

Science, Nara, Japan.

“Evolution of indeterminate meristem in land plants”, Department

Seminar, Univ. Colorado, USA.

"Phylogeny of land plants", Special Symposium on Phylogeny at

National Institute of Genetics, Mishima, Japan.

"Genome evolution and body plan evolution in land plants", Workshop

on Comparative Genomics at the annual meeting of the molecular

biology society of Japan.

"Macro and Micro Biology", Graduate Student Seminar, Kyoto Univ.,

Kyoto, Japan

"What makes the differences in evodevo between animal and plants",
Department Seminar, Faculty of Science, Department of Biology,

Nagoya Univ.

"Evolution of Totipotency", Special Symposium on Totipotency, Univ.
Tokyo, Tokyo, Japan.

"Molecular mechanisms underlying the differences between land

plants and metazoans", Department Seminar at Okayama University,
Okayama, Japan.

"Body plan evolution caused by extensive gene gains and losses in

land plants which revealed with comparative genomics", Symposium

entitled "Evolution of multi gene family: dynamic birth and death of

genes” organized by Nishida, M., Tokyo, Japan.

"Evolution of roots in land plants", President Symposium entitled

"Roots", Annual Meeting of the Botanical Society of Japan,

Kumamoto, Japan.

“Totipotency in plants and animals: generality and diversity of its

regulatory system”, Symposium held at International Institute for

Advanced Studies, Nara, Japan.

"Evolution of Development with incorporating the genomes of the moss
Physcomitrella patens and the lycopods Selaginella moellendorffii", An Annual
meeting of Botanical Society of Japan, Symposium "Plant Functions based on
Genome Analyses of Non-Vascular Plants" organized by Dr. H. Fukuzawa and S.
Nakayama, Noda, Japan.

“Molecular Phylogeny, Evolution and Development, Comparative Genomics,
and more”, Special lecture in School of Advanced Sciences, Graduate University
of Advanced Studies, Hayama, Kanagawa, Japan.

"Studies on transdifferentiation from a differentiated cell to a stem cell using
Physcomitrella patens and an establishment of deletion mutants using ion beam",
RIKEN Symposium "Revolution of Plant Sciences with Ion beam", Wako,
Saitama, Japan.

"Application of new-generation sequencers in Physcomitrella patens

genome project", MEXT Priority Area "Comparative genomics"

Satellite Meeting. Kyusyu Univ., Fukuoka, Japan.

"Molecular mechanisms of apogamy and evolution of body plan in

land plants", COE symposium "Best Scientist 2008 Autumn Selected

by Graduate Students", Kyushu Univ., Fukuoka, Japan.

"Cell lineage and chromatin modification in plants". Workshop on

"Cell lineage in Plants" organized by Prof. Hiroshi Kamada.

International Institute for Advanced Studies, Nara, Japan.

“Interest in Basic Biology: Unexpected Results”, Bio Forum 2008,

Kyoto Sangyo Univ., Kyoto, Japan.

“Generality and diversity of pluripotent stem cell initiation,
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2009 Aug. 27

2009 Sept. 28

2010 Sept. 17

2011 March 29

2011 Sept. 9

2011 Sept. 16

2011 Now. 22

2012 Jan. 23

2012 Jan. 26

2011 Sept. 21

2012 April 16

2012 April 22

2012 June 1

2012 Dec.

2013 July 22

2013 Nov. 22

2013 Dec. 5
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maintenance, repression, and character change”, Symposium "Key
process in plant development and cell differentiation" organized by
Drs. Mitsuhiro Aida and Masaaki Umeda, Annual Meeting of Japanese
Society of Plant Physiologists. Nagoya Univ., Nagoya, Japan.
"Molecular Mechanisms of Reprogramming to Form Pluripotent Stem
Cells in Physcomitrella patens" in Prof. Dr. Jon Hughes laboratory in
Justus Liebig University, Giessen, Germany.

“Evolution of Complex Characters”, The 3rd Nagoya Univ. Global
COE Retreat, Global COE 2007-2011 System Life Science, Suzuka,
Mie, Japan.

“Toward Revealing Genetic Bases of Evolution of Complex Adaptive
Traits”, Symposium for Public organized by Priority Area Grant
“Genetic Bases for the Evolution of Complex Adaptive Traits”, Univ.
Tokyo, Tokyo.

“Origin of Plant Patterns” A workshop “Evolution of Plant Patterns”
organized by Mata Laskowski and Ben Scheres, Jackson Hall, WY,
USA.

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens”, invited seminar at
Institute of Biology, Laboratory of cell and molecular biology,
University of Neuchatel, Switzerland.

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens”, invited seminar at
Faculty of Biological Sciences, University of Leeds, England.
“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens”, The 3rd NIBB-TLL-
MPIZ Joint Symposium 2011, Temasek Life Science Instiute,
Singapore.

“Evolution of genome and body plan in land plants”, invited seminar
at Chibodas Botanic Garden, Indonesia.

“State changes in different hierarchies”, invited seminar in
SOKENDALI International lecture, Bogor Agriculture University,
Bogor, Indonesia.

“Evolutionary mechanisms of novel characters in carnivorous plants”,
Invited talk, The Japanese Biochemistry Society, The 84" Annual
Meeting.

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens”, Invited seminar at
Department of Biochemistry, Fudan University.

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens”, Invited seminar at
College of Life Science, Capital Normal University, Beijing.
“Evolutionally Biology”, Invited seminar at Leading Graduate School,
Nagoya University, Nagoya, Japan

“Challenge to study interesting non-model organisms with genomes in
evolutionary biology”, Invited talk at the international symposium
organized Dr. Kiyokazu Agata, The Annual Meeting of the Molecular
Biology Society of Japan

“Evolution of body plan in land plants”, Invited seminar at
Department of Biology, Hokkaido University.

“Evolution of genome and body plan in land plants”, Invited seminar
at the symposium for International Biology Prize, Kyusyu University,
Fukuoka, Japan

“Evolution of novel complex traits”, Invited talk in the annual meeting
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2013 Dec. 10
2013 Nov 12

2014 March 27

2014 April 28

2014 Oct 19

2014 Oct 21

2014 Oct 24

2015 June 27
2015 Aug. 21

2015 Aug. 22

2015 Sept. 6
2015 Nov. 16

2016 Jan. 14

2016 April 23

2016 May 25
2016 July 29
2016 Aug 5

2016 Aug 26
2016 Aug 26

2016 Aug 26
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of the Molecular Biology Society of Japan

“Evolution of Carnivorous Plants”, Invited talk at Nagoya University
Center for Gene Research, Nagoya, Japan

“Evolution of Genome, body plan, and carnivory in land plants”,
Invited talk in the workshop to celebrate Dr. Masatoshi Nei’s Kyoto
prize, Kyoto, Japan

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens” Invited talk at Academia
Sinica, Taipei, invited by Prof. Shu-Hsing Wu, Taiwan

“Evolution of genome, body plan, and life cycle in land plants”
Invited talk at Huazhong Agricultural University, invited by Prof.
Chunli Chen, Wuhan, China

“Molecular networks of reprogramming from a differentiated cell to a
stem cell in the moss Physcomitrella patens” Invited talk at Huazhong
Agricultural University, invited by Prof. Chunli Chen, Wuhan, China
“Evolution of genome, body plan, and life cycle in land plants”.
Invited talk at the Kunming Botany Research Institute, invited by Prof.
Lieu Li, Kunming, China

“Evolution of Carnivorous plants”, Invited talk at the Xishangbanna
Botanic Garden, invited by Dr. Jianghua Chen, Xishangbanna,
Yunnan, China

“Evoulution of Carnivorous plants”, Invited talk at National Institute
of Genetics, Mishima, Japan

“Restoration of extinct plants with genetic engineering”, Session chair
and speaker at the annual meeting of the Society of Evolutionary
Studies, Japan, Chuo University, Tokyo, Japan

“Evolution of complex traits”, Session chair and speaker at the annual
meeting of the Society of Evolutionary Studies, Japan, Chuo
University, Tokyo, Japan

“Evolution of complex traits”, Session chair and speaker at the annual
meeting of the Botanical Society of Japan, Niigata, Japan
“Evolutionary questions by a plant biologist”, Invited talk at Yamada
Conference “Connection between organisms and non-organisms”, 1zu,
Tokyo

“Evolutionary studies of novel complex traits with genome
technology”, Invited talk at Open Symposium by the Genome Grant,
Tokyo, Japan

“Comparative genomics revealed evolution and diversity of land
plants”, invited talk at the retirement symposium of Prof. Asao
Fujiyama, Tokyo, Japan

“Analyses of molecular mechanisms of spatiotemporal cell division
axis regulation to understand Grand plan of plant EvoDevo”
“Evolution of Carnivorous Plants” at the seminar at Institute for
Botany, Wurzburg University, Germany

“Generality and Diversity in Land Plant Development™ at the seminar
in Faculty of Science, Niigata University, Niigata, Japan

“Evolution of Plants”, organizer of the symposium at the annual
meeting of Society of Evolutionary Studies, Japan.

“Evolvability and constraint in land plant evolution” in the symposium
“Evolvability and Constraint in Evolution” at the annual meeting of
Society of Evolutionary Studies, Japan.

“Interest in Evolutionary studies of plants” as an award lecture for the
Society Prize in Society of Evolutionary Studies, Japan and for Motoo
Kimura award from The Motoo Kimura Trust Foundation for the
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2016 Oct 28
2016 Dec 1

2017 March 1
2017 March 9
2017 July 3
2018 Aug 20
2018 Nov. 23

2018 Dec 21
2019 Sept 25

Promotion of Evolutionary Biology.

“Generality and Diversity of Development in Land Plants” at College
of Life Sciences, Peking University, Peking, China

“Carnivorous plants, Physcomitrella, and Mimosa pudica” in a
symposium “Interesting model organisms” in the annual meeting of
the Molecular Biology Society of Japan, Yokohama, Japan
“Generality and Diversity of Development in Land Plants” at
Department of Biology, ETH Zurich, Switzerland

“What I was and may be appreciated as a basic plant scientist” at
Faculty of Biology, the Universitas National Jakarta, Indonesia
“Diversity and generality of land plant body plans” In Bioscience
seminar at Univ. Tokyo, Tokyo, Japan: Invited speaker.

“Evolution of Carnivory and Movement in Plants” in a seminar at
Faculty of Science, Hyogo Prefecture University, Hyogo, Japan.
“Evolution of Carnivory and Movement in Plants” in Young
Researcher’s Meeting of the Society of Developmenta Biology Japan,
Okazaki, Japan.: Invited Speaker.

“Evolution of Carnivory and Movement in Plants” In Faculty of
Science, Chiba University, Japan (in Japanese): Invited Speaker.
“New model organisms and new discoveries: Physcomitrella, Mimosa
pudica, and carnivorous plants”. Faculty of Science, Tohoku Univ.
Invited Speaker.

INVITED SEMINAR FOR PUBLIC (from 2005)

2005 June 4
2005 Sep. 24
2006 March 21
2006 June 2

2006 Sept. 23
2007 Sept. 22

"Diversity of Plant Morphology", Public Lecture in The Botanical
Garden, Univ. Tohoku, Sendai, Japan.

"Molecular Evolution and EvoDevo", Lecture for Students in Sundai
Preparatory School, Tokyo, Japan.

"Where organisms come and where they will go?", National Institute
for Natural Sciences Symposium with Takashi Tachibana, Tokyo.
"Molecular mechanisms of organism evolution", Lecture for high
school teachers in Nagoya city education center, NIBB, Okazaki,
Japan.

"What is Biology?", Lecture for Students in Sundai Preparatory
School, Tokyo, Japan.

"Regeneration in Plants", Lecture for public organized by Japan
Society of Plant Physiologists, Nagoya City Science Museum,
Nagoya, Japan.

2008 Apr. 12 “Difference of EvoDevo between animals and plants based on comparative
genomics”, Symposium for Public entitled “Genome and Life Systems according

to Genome Language” organized by 21th Century COE Program, Univ. Tokyo,

2008 Sept. 23
2008 Dec. 1

2009 Aug. 22

2010 Feb. 12
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Tokyo, Japan.

"Evolution of Plants", National Institute for Natural Sciences
Symposium with Takashi Tachibana, Tokyo.

"Molecular mechanisms of pluripotent stem cell formation and asexual
reproduction in plants" Plant Science Symposium "Future Application
of Plant Resources for Human" organized by National Institute of
Agrobiological Sciences. Invited speaker, Kokuyo-hall, Tokyo, Japan
(In Japanese)

Mitsuyasu Hasebe "Plant Evolution Beyond Darwin". Public
Symposium "Beyond Darwin: Evolutionary Biology in 21st Century"
organized by Japan Academy, Univ. Tokyo, Tokyo. (In Japanese).
“Genetic Bases of Complex Adaptive Characters”, Symposium for
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2010 Feb. 20
2010 May 4

2010 May 30

2010 Aug. 4

2011 Feb. 14
2011 Dec. 23

2012 Dec. 4
2013 May 3
2013 Oct 10
2014 Dec 13

2015 Dec. 7
2016 April 22

Public organized by Priority Area Grant “Genome” entitled “Frontier
of Genome Biology”, Tokyo, Japan.

“How organisms evolved with the change of genes”, Lecture in Chiba
Natural History Museum, Chiba, Japan.

“Morphology and Evolution of Land Plants”, A special lecture to
candidates for the 21th International Biology Olympic, NIBB,
Okazaki, Japan.

“Every Plant Book was erroneous: Frontier of Plant Sciences”,
Lecture for public organized by Friend Society of Koishikawa
Botanical Gardens and Botanical Society of Japan, Univ. Tokyo,
Tokyo, Japan.

“Phylogeny and EvoDevo of Plants”, 24 Hours Symposium for Public
organized by Profs. Maruyama, S. and Okada, N., The 12" Annual
Meeting of Society of Evolutionary Studies, Japan, Tokyo Institute of
Technology, Tokyo, Japan.

“Exploration of Invisible hands of Gods in evolutionary biology”
Toyota related company technical meeting, NINS, Okazaki, Japan.
“Recent progresses in Selaginella moellendorffii and the origin of land
plans”, Invited talk at “Shida-to-Koke Danwa-kai”, Osaka City
Museum.

“How to teach plant evolution”, High school teachers association in
Yamaguchi Prefecture, Yamaguchi, Japan

“Challenge to biologically important questions with mosses”, Invited
talk at Ibaraki Nature Museum, Tsukuba, Japan

“A view on astrobiology by a biologist”, Invited talk at National
Institutes of Natural Sciences Public Seminar, Tokyo, Japan

“What is interesting in land plant evolution”, Invited talk in the annual
open lecture by the Japanese Society of Plant Taxonomists, Osaka
Prefecture University, Osaka, Japan

“Evolution of carnivorous plants”, Invited talk in the annual open
lecture by Gakushuin University, Tokyo, Japan

“Evolution of complex traits: Stem cell formation and Carnivorous
plants”, Invited talk in Asahi Kasei Co. Ltd., Moriyama, Shiga, Japan

2016 Sept to 2017 March “Interests in Plants”, 6 times seminars in NHK Culture

2017 March 9

2017 May 15

2017 Sept. 30

2018 Dec. 6
2021 March 28
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Center, Nagoya, Japan

“What [ was and may be appreciated as a basic plant scientist” as a
keynote lecture in the Indonesia-Japan Joint Research Project Expose
and Inauguration of JSPS Alumni Association of Indonesia (JAAI),
Jakarta, Indonesia

“WaEW) DI % £ 9 PR % 7> As a talk session organized by Japanese
Society of Developmental Biology for public, National Science
Museum Ueno, Ja apan: Invited speaker.

ARG D & D) 70 ARSI~ D) A AEf
a:uaafﬁﬁ VR T T L TS L BRI SRR
“Natural history museum for citizens to research by themselves with
providing contemporay knowledge in biology” In Symposium
organized by Japan Academy “Evolutionary biology and Natural
history museum”. Invited speaker.

“Why do we study Evolutionary Biology” in Nukata Junior High
Schol.

“Evolution of carnivory in plants” in Museum of Natural and
Environmental History, Shizuoka.
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EXIBITION OR SERVICE FOR PUBLIC
2008 Oct. 25-26 "Genome Forum 2008 in Nagoya", Nagoya, Japan.

2010 Aug. 8 Interview by a student of the junior high school adjunct to Aichi
University of Education.

2010 Sept. 11~ Chairman of a public symposium entitled “Present issues on
Biodiversity Research”, Tyubu Univ., Kasugai, Japan.

2016 Sept to 2017 March Lecturer at NHK public lecture course “How interesting

plants are” (6 times lectures)

2018 Feb. 16" “Evolution, Life, and Plants”. Lecture at Sho-Nan Junior High School
for the 2" grade students: Invited speaker.

2018 Sept to 2019 Aug  Mentor in “High school mentor program” Japan Science

Foundation.

2019 May 22, July 24  “Evolution” in lecuter series “Human university series 2019”
in NHK Culture Center, Nagoya

2020 May “Evolution: past and present” in lecuter series “Human university

series 2020” in NHK Culture Center, Nagoya
2020 August to 2021 April (every two weeks) “How to observe plants during lunch
time” on-line by NHK Culture Center, Nagoya
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2) SUMMARY OF ACHIEVEMENTS from October
2010 to June 2021

*Publications in this period is indicated in bold faces. Cited references without

volume and page numbers are published by my team.

I would like to know key genetic changes that resulted in the evolution of influential novel traits
in land plants. For the purpose, I select new key-stone model organisms, sequence the genomes,
establish genome editing techniques, and investigate mechanistic novelty at both cellular and
organismal levels. Main traits that I studied last eleven years are (1) body plans in land plants,
(2) reprogramming ability of somatic cells to stem cells in Physcomitrium patens, (3) botanical

carnivory, and (4) rapid movement in Mimosa pudica and the carnivorous family Droseraceae.

(1) Evolution of Body Plan in Land Plants

Comparisons of metazoan genomes and developmental mechanisms revealed that genetic
regulatory networks of development in extant bilateral metazoans were established in their
common ancestor. In contrast, the evolution of development in another major lineage of
multicellular land organisms, land plants, remained mostly unknown due to a lack of genome
information and developmental analyses in non-flowering plants. As a member of international
consortia, we sequenced the lycopod Selaginella moellendorffii (Selaginella: Banks et al. 2012
Science) and the moss Physcomitrella patens (Physcomitrella: Rensing et al. 2008 Science)
genomes and analyzed the phylogenetic relationships of homologues of approximately 800
Arabidopsis thaliana (Arabidopsis) genes that function in development (Banks et al. 2012
Science) (Figure 1).

As well as genome comparisons, we compared gene functions in development
between Arabidopsis, Selaginella, and Physcomitrella: MADS-box genes (Tanabe et al. 2005
Proc. Natl. Acad. Sci. USA, Koshimizu et al. 2018 Nat. Plants), LEAFY gene (Maizel et al.
2005 Science), WOX genes (Sakakibara et al. 2014 Development),
AINTEGUMENTA/BABYBOOM/PLETHORA genes (Aoyama et al. 2012 Development),
VND/NST genes (Xu et al. 2014 Science), class 1 KNOX genes (Sakakibara et al. 2008 Evol.
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Figure 1: Comparison of functions of genes involved in development between Arabidopsis and

Physcomitrium.

Dev.), class 2 KNOX genes (Sakakibara et al. 2013 Science), Polycomb repression complex II
gene (Okano et al. 2009 Proc. Natl. Acad. Sci. USA), auxin polar transport and signaling (Fujita

Class 2 KNOX Sakakibara et al. (2013) Science

Gametophyte
(1N)

Sporophyte
(2N)

Polycomb Repression Complex 2
Okano et al. (2009) PNAS

Figure 2: Regulators of diplohaplontic life cycle. Class 2 KNOX genes repress sporophyte somatic
cells to be reprogrammed to gametophyte stem cells, while the polycomb repression complex 2 gene

represses gametophyte somatic cells not to be reprogrammed to sporophyte stem cells.

et al. 2008 Evol. Dev., Palvskin et al. 2016 Dev. Cell), gibberellin signaling genes (Aya et al.
2011 Nat. Commun.), and genes regulating fertilization (Miyazaki et al. 2009 Curr. Biol.)
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(Figure 1). These studies together with publications by other groups showed that genetic
regulatory networks in body organization and organ development are substantially different
between the different land plant lineages. This supports the palacobotanical hypothesis that
flowering plants, lycopods, and mosses evolved from different ancestors without leaves and
complex stems (Doyle 2013 Ann. Plant Reviews 45: 1). We also found regulators of
diplohaplontic life cycle, that evolved in the common ancestor of land plants (Okano et al. 2009
Proc. Natl. Acad. Sci. USA, Sakakibara et al. 2013 Science) (Figure 2).

Development depends on cell division orientation especially in plants whose cells do
not migrate. We are interested in the regulatory mechanisms of cell division orientation and
found new mechanisms of (1) microtubule dependent microtubule initiation (Murata et al. 2005
Nat. Cell Biol.), (2) phragmoplast expansion (Murata et al. 2013 Nat. Commun.), and (3)
spindle orientation (Kosetsu et al. 2017 Proc. Natl. Acad. Sci. USA).

Microtubule dependent microtubule initiation
(Murata et al. 2005 Nat. Cell Biol.)

The first finding that a new microtubule originates on a preexisting microtubule.

Mechanisms of Phragmoplast expansion
(Murata et al. 2013 Nat. Commun.)

Phragmoplast expands from the center of the spindle to cellular surface because
of the branching nature of microtubules.

Spindle orientation (Kosetsu et al. 2017 Proc. Natl. Acad. Sci. USA).

The “microtubule cloud” (arrow) directs spindle orientation
rather than the preprophase band.

Figure 3: Molecular mechanisms to regulate cell division orientation.

(2) Molecular mechanisms of reprogramming from differentiated cells
to stem cells

Plant cells can be more easily reprogrammed from differentiated cells to stem cells than animal
cells can. The moss Physcomitrella patens has one of highest reprogramming ability in land
plants. Physcomitrella leaf cells in a dissected leaf segment change to stem cells without

exogenous phytohormones within 24 hours. We studied the genetic regulatory networks of the
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stem cell formation and found three major pathways (Figure 4): cell cycle reentry with
activation of CDKA (Ishikawa et al. 2011 Plant Cell), initiation of tip growth by WOX
transcription factor (Sakakibara et al. 2014 Development), post transcriptional regulation by
RNA binding protein orthologous to a factor to induce pluripotent stem cell in mammals (Chen
et al. 2017 Nat. Commun.). Furthermore, we found that the reprogramming including the three
pathways is induced without wounding by a single transcription factor SEMICELL INDUCING
FACTOR (STEMIN) (Ishikawa et al. 2019 Nat. Plants). SETMIN induction reduces
H3K27me3, which results in the induction of reprogramming genes. We also found that
STEMIN directed reprogramming without wounding is induced by DNA damage and STEMIN
is indispensable for this reprogramming (Gu et al. 2020 Nat. Plants), suggesting that sessile
Physcomitrella may utilize reprogramming after substantial but repairable DNA strand breaks to
form fast-growing protonema cells to escape from a local area with genotoxic stress before it
accumulates in the genome. This may be one of biological reasons why Physcomitrella retains

such high ability of reprogramming.

DNA damage Wounding
/\ ARF11 E2F
v

HIRA miR390 j
miR1219

tasiARF 2 \ GCN5
H3K27me3 SHI1 Chen etal 2017 | ADA2

Nat. Commun. .
SQUAMOSA yucca| V¢ W

PROMOTER u Ccsp Sakakibara et al.
BINDING PROTEIN 2014 Dovslopment

il

auxm

\ Ishlkawa etal.
Gu et al. 2020 ARF6 2011 Plant Cell CYcD
Nat. Plants PCNA CDKA

\ATR — STE'V”N
Ishikawa et al. 2019 GO/S RM09
Nat. Plants RM55
Leaf cell H3ermes 5, Stem cell

Figure 4: Genetic regulatory network of reprogramming from a leaf cell to a chloronema apical stem

cell in Physcomitrium patens
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(3) Evolution of botanical carnivory

Charles Darwin wrote a book entitled “Carnivorous Plants” based on his observation and
experiments. Many studies followed and revealed physiological mechanisms of carnivory in
plants. However, we still do not know what modifications of genetic regulatory networks
resulted in the evolution of carnivory, mainly because of the lack of genome information and
gene manipulation techniques. The evolution of carnivory is one of fundamental questions in
evolutionary biology: evolution of novel complex traits. Botanical carnivory comprises many
components including capture with modified leaves, digestion by digestive enzymes, and
absorption, and becomes adaptive only when most components are gathered together. We
analyzed development of the North American pitcher plant Sarracenia purpurea with adaxial
and abaxial gene markers as well as cellular organization, and found that tissue-specific changes
in the orientation of cell divisions underlie the evolution of pitcher leaves (Fukushima et al.
2015 Nat. Commun.). This finding implies that pitcher morphology should evolve with small
modifications at the early stage of development, suggesting small amounts of genetic

modification is necessary for the trap evolution. Next, we sequenced the genome of the

Fukushima et al. 2015 Nat. Commun.

Cell division change at the early stage of development
results in a substantial morphological changes.

Fukushima et al. 2017 Nat. Eco. Evo.

Cephalotus genome and transcriptome of other carnivorous plants showed
Repeated co-options of stress-responsive protein lineages coupled with convergent
amino acid substitutions to acquire digestive physiology.

Sarracenia purpurea

Palfalvi et al. 2020 Curr. Biol.

Genome analyses of Drosera, Aldrovanda, and Dionaea revealed that  Cephalotus follicularis
genome duplications facilitated evolution of carnivory.

Drosera spatulata Dionaea muscipula Aldrovanda vesiculosa

Figure S: Evolution of carnivory in plants.

Australian pitcher plant Cephalotus follicularis and transcripts of three other carnivorous plants
with independent carnivorous origins. This revealed repeated co-options of stress-responsive
protein lineages coupled with convergent amino acid substitutions to acquire digestive

physiology (Fukushima et al. 2017 Nat. Eco. Evo.). We also sequenced the sundew Drosera
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spatulata, the Venus Flytrap Dionaea muscipula (Dionaea), and the waterwheel Aldrovanda
vesiculosa (Aldrovanda), and found that genome duplication might have accelerated the

evolution of carnivory with co-option (Palfalvi et al. 2020 Curr. Biol.).

(4) Evolution of rapid movement in plants

The sensitive plant Mimosa pudica and carnivorous plants in the Droseraceae including
Dionaea muscipula, Aldrovanda vesiculosa, and the sundew Drosera spp. have long attracted
the interest of researchers due to their spectacular leaf movements in response to touch or other
external stimuli. Although various aspects of these movements have been elucidated by
physiological approaches, the lack of genetic tools available has hampered the investigation of
molecular mechanisms involved in these processes. To overcome this obstacle, we developed
genetic transformation methods for Mimosa pudica (Mano et al. 2014 PLoS ONE) and
Dionaea muscipula (Suda et al. 2020 Nat. Plants).

In Dionaea, the closure response usually requires two successive mechanical stimuli to

Mano et al. 2014 PLoS ONE

Establishment of transformation in Mimosa pudica.

Suda et al. 2020 Nat. Plants

Molecular mechanisms of memory system in Dionaea can be explained by calcium dynamics.

Figure 6: Evolution of rapid movement in plants.

sensory hairs on the leaf blade within approximately 30 s. An unknown biological system in
Dionaea is thought to memorize the first stimulus and transduce the signal from the sensory hair
to the leaf blade. We could link signal memory to calcium dynamics using transgenic Dionaea
expressing a Ca®* sensor (Suda et al. 2020 Nat. Plants). Stimulation of a sensory hair caused

an increase in cytosolic Ca*" concentration ([Ca®']cy) starting in the sensory hair and spreading
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to the leaf blade. A second stimulus increased [Ca®']cy to an even higher level, meeting a
threshold that is correlated to the leaf blade closure. Because [Ca®'].y gradually decreased after
the first stimulus, the [Ca®']cy increase induced by the second stimulus was insufficient to meet
the putative threshold for movement after about 30 s. The Ca®* wave triggered by mechanical
stimulation moved an order of magnitude faster than that induced by wounding in petioles of

Arabidopsis and Dionaea.
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3) REPRESENTATIVE PUBLICATIONS

Suda, H., Mano, H., Toyota, M., Fukushima, K., Mimura, T., Tsutsui, 1., Hedrich, R.,
Tamada, Y., and Hasebe, M. 2020. Calcium dynamics during trap closure
visualized in transgenic Venus flytrap. Nature Plants 6, 1219-1224
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S) FUTURE RESEARCH PLAN

Until my retirement and closure of my laboratory on March 31, 2028, I have six and
half year to research in NIBB. My proposal to Grant-in-Aid for Specially Promoted
Research, “Studies on the molecular mechanisms and evolution of the generation and
transmission of action potential in plants” until March 31, 2028 with 430,100,000 JPY
was safely approved last month and I will mainly focus on this study as well as some
remaining works of previous grants and text book writing for next generation

researchers and taxpayers.

(1) molecular mechanisms and evolution of the generation and
transmission of action potential in plants

Plants lack blood flow and nerves, but have evolved unique long-distance intercellular
signaling mechanisms. Signals using plant hormones, peptides, proteins, and slow
calcium waves have been well elucidated; however, the molecular mechanism of long-
range, rapid, intercellular signaling by action potentials with fast calcium waves, which

evolved in parallel to similar signaling mechanisms in animals, remains largely
unknown.

Mimosa (30 mm/sec) Drosera (5 mm/sec)
Dionaea (50 mm/sec) Aldrovanda (75 mm/sec)

D D

Figure 7: Plants used in this project. Velocities of action potential are indicated in parentheses.

Mimosa senses mechanical stimuli at pulvini of leaves and leaflets. An action
potential is generated and propagates through the tissue at about 30 mm/sec, causing

movement (Fig. 7). Dionaea and Aldrovanda senses mechanical stimuli using sensory
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hairs on the upper side of leaves; an action potential propagates through the laminar
tissue at about 50 and 75 mm/sec, respectively causing leaf closure to capture small
animals (Fig. 7). Drosera rotundifolia senses mechanical stimuli at tentacles on its
leaves. An action potential is generated that propagates through the tentacles at about 5
mm/sec, causing the hairs to bend and capture small animals (Fig. 7).

Long-range intercellular signaling by action potential propagation is faster than
other intercellular signaling mechanisms. In addition to movement in the above-
mentioned plants, action potentials are produced for movement of stamens and pistils in
response to mechanical stimuli by visiting insects (Pickard 1973, Bot. Rev. 39: 172) and
during stress responses to environmental stimuli in other plants (Davies 2006, in Volkov
ed. Plant Electrophysiology: Theory and Methods, Springer, pp. 407-422).
Electrophysiological studies have shown that the mechanism of action potential
generation and propagation in plants almost certainly differs from that of animals, as
plants use anion channels rather than sodium channels to generate action potentials and
propagate these action potentials between cells via plasmodesmata. However, few
channels have been identified, and which molecules function in the generation and
propagation of action potentials remains unclear. The transmission velocity also differs
between different tissues in the same organism and between plant species, but the
mechanism generating this diversity

: is unknown. Long-distance, high-
/L) ]' speed, electrical signaling using

action potentials is not a unique

phenomenon in specific plants;

Figure 8: Drosera rotundifolia leaf
with tentacles (left) and
magnification of tentacles (center

and right).

therefore, elucidation of the
molecular mechanism of action potential propagation will lead to a new paradigm of
plant signaling. In model plants such as Arabidopsis, the generation, transmission, and
effects of action potentials are systemic and difficult to distinguish from those of other
signaling systems, making them difficult to study. By contrast, the four plants
demonstrating rapid movement possess cells that generate, transmit, and respond to
action potentials, making them suitable for experiments. In particular, the tentacles of

Drosera are composed of a few layers of cells, which facilitates imaging analysis at the
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cellular level, especially of plasmodesmata (Fig. 8). Furthermore, since we have
obtained draft genome sequences of these four species (Dionaea and Aldrovanda:
Palfalvi et al. 2020, Curr. Biol. 30:1; unpublished results for Mimosa and Drosera
rotundifolia) and established Agrobacterium-mediated transformation techniques for
Mimosa (Mano et al. 2014), Dionaea (Suda et al. 2020), and Drosera rotundifolia
(unpublished), we conceive this study to understand fast electrical signaling at the
genetic level. We have already detected calcium waves almost as fast as the action
potential generated in genetically modified Dionaea (Suda et al. 2020). We also
discovered that a glutamate receptor (GLR) is involved in action potential propagation
in Mimosa (Fig. 9). In the loss-of-function mutant, a mechanical stimulus (Fig. 9 left)
was not transmitted, while a mechanical stimulus is over-transmitted in the gain-of-
function mutant (Fig. 9 right).

Wild type Loss-of function

mutant Wild type Gain-of-function mutant

\ P A
o = - NSH |

Figure 9: Loss- and gain-of-function mutants of Mimosa Glutamate Receptor-Like

gene. Leaves pointed by red arrows were stimulated.

In animals, propagation of action potentials is mediated by Na* and K*
channels allowing ion flow between the inside and outside of cells. In plants, however,
it is hypothesized that stimulation of cells causes Ca** influx into the cytoplasm from
the extracellular space or vacuole; this induces opening of CI" channels on the cell
membrane and efflux of Cl" from the cytoplasm to the extracellular surface, causing
depolarization (Beilby 2007, Int. Rev. Cytol. 257: 43). Voltage-gated K* channels then
open, allowing efflux of K* from the cytoplasm to the extracellular space resulting in
hyperpolarization, and increasing CI" channel activation. A relay of Cl-and K* channel
activity results in the wave of an action potential. However, when we introduced the
calcium sensor protein GCaMP6f into Dionaea to detect cytosolic Ca?* concentrations,
we found that stimulation was accompanied by the propagation of Ca** waves with a

transmission rate similar to the action potential (Suda ef al. 2020). This raises the
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possibility that action potentials may be transmitted together with Ca?" waves and
highlights our lack of understanding of how action potentials are generated and
propagated within and between plant cells.

How action potentials are propagated between cells remains particularly
elusive. In animal neurons, action potentials are propagated synaptically between cells
by chemicals. Plants, however, possess no synaptic structures between cells. Instead,
cells are connected by plasmodesmata, channels 50 nm in diameter and 100 nm long.
Isolation of plasmodesmata from plant tissues propagating action potentials has been
unsuccessful, and plasmodesma-specific proteomic analysis is difficult to perform, so it
is unclear whether ion channels exist to propagate action potentials. In addition, the
Ca?" diffusion rate is simulated to be too slow with respect to the rate of electrical
signaling (Evans et al. 2016, Plant Physiol. 171: 1771). Therefore, how Ca?" ions
propagate through thousands of Dionaea cells with action potentials as long as 20 pm in
length at a speed of 50 mm/sec remains a great mystery. We believe that the key to
solving this mystery is to identify the channel proteins generating the electrical signals
and observe their localization and dynamics.

Our objective is to understand the molecular mechanisms of the generation and
transmission of high-speed electrical signals within and between cells and the diversity
in transmission speeds. We will analyze the molecular aspects of the generation and
transmission of action potentials using Mimosa, Dionaea, Aldrovanda, and Drosera
rotundifolia as well as Arabidopsis as follows: (1) We will screen candidate ion
channels that generate and transmit action potentials with comparing single-cell
transcriptomes between movable and non-movable cells in the four movable plants. (2)
We will characterize their functions with analyzing ion permeability, intracellular
localization, and loss- and gain-of-function mutants. (3) We will characterize
Arabidopsis genes orthologous to the candidate genes found in the movable plants. (4)
We will swap the genes between the movable and non-movable plants to examine their
functions and infer the evolutionary process. (5) A model of molecular mechanisms for
the generation and transmission of action potentials in plants will be constructed and the

process of molecular evolution that produced the diversity in velocity will be deduced.

(2) Evolution of body plan in land plants

The following studies are on-going and I will publish them during my employment

period.
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(2-1) Regulation of local cell expansion by ABCB transporter

Directional cell expansion determines cell shape that underlies the morphogenesis in
multicellular organisms. In most land plant cells, the cortical microtubule array limits
the direction of diffuse cell expansion, however, it remains elusive whether other
additional systems regulate the directional diffuse growth, especially in cells without
well-organized cortical microtubule array. In this study, we found that an ATP-binding
cassette (ABC) transporter B family member 14 of the moss Physcomitrium patens
(PpABCB14) promotes directional diffuse cell growth in the gametophore initial cells
without well-organized cortical microtubule arrays. Localization of PpPABCB14 on the
plasma membrane proceeded the growth of the localized area. PpABCB14 protein
amounts positively correlated with growth amounts. In PpABCB14 deletion mutants,
gametophore initial cells were more broadly expanded than in wild-type plants.
Furthermore, PpABCB14 localized in growing gametophore leaf cells with well-
organized cortical microtubule arrays perpendicular to the proximodistal axis.
PpABCB14 amounts were correlated to growth rates in the proximodistal axis, but not
in the transverse axis that is limited by the cortical microtubule arrays. The mutant
gametophore leaves displayed irregular cell shapes and erroneously spread. These
results indicate that asymmetric cell growth is regulated by PpPABCB14 collaborating
with the cortical microtubule arrays. Together, PpABCB14 is a new regulator of
asymmetric cell growth next to cortical microtubule arrays and contributes to the

morphogenesis in Physcomitrium patens.

(2-2) Cell division mechanisms in the zygnematalean green alga Closterium
Preprophase bands (PPBs) regulate cell plate orientation in all land plant lineages but
not in most of green algae with simpler body organization than land plants, suggesting
that PPBs are one of key regulatory factors for the evolution of complex cellular
organization during development in land plants (Buschmann and Zachgo 2016 Trends
Plant Sci.). Traditionally, based on tubulin immunostaining, it has been believed that
PPBs do not exist or do not function in the Zygnematophyceae, the sister green algae to
the land plants. However, we found that tubulin fused with GFP formed PPBs in
Closterium peracerosum-strigosum-littorale complex and dynamically changed the
localization during cell division. We will describe the tubulin dynamics and perform
some inhibitor experiments to deduce the function of PPBs, which will give insight on

the origin of regulatory mechanisms of complex cellular organization in land plants.
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(2-3) Physcomitrella GRAS transcription factor, LATERAL SUPPRESSOR
regulates formative cell divisions to produce sperm and egg cells.

Green plants landed around 480 million years ago with the evolution of special organs
for reproduction on the harsh environment without surrounding water (Kenrick and
Crane 1997 Nature). Sperms and an egg are formed inside of the multicellular organ:
the antheridium and archegonium, respectively and nurtured, while the gametes are
formed at the surface of a haploid plant body. Some factors were found to be involved
in the development (Landberg et al. 2013 Plant Physiol., Yamaoka et al. 2018 Curr.
Biol.), but the molecular mechanisms for the development are mostly unknown,
especially no factors were found to be involved in regulating both organs, even though
their homology has been discussed based on their similar development (Bower 1928
The Ferns I1I, Cambridge Univ. Press). The GRAS transcription factor gene family was
acquired at the common ancestor of land plants by the horizontal gene transfer from soil
bacteria (Cheng et al. 2019 Cell). We found that one of the GRAS member LATERAL
SUPPRESORs (LASs) regulate formative cell divisions to produce the reproductive
cells in both antheridia and archegonia and are indispensable to form gametes in
Physcomitrium patens. In both gametangia, LASs were expressed during the
development and were necessary for cell divisions to separate cell lineages to be
reproductive cells from surrounding vegetative wall cells. This finding indicates that the
development of both gametangia is at least partly regulated by the same genetic
regulatory networks, that might facilitate the contemporary evolution of the

reproductive organs in the landing of plants.

(2-4) GRAS transcription factors, SCARECROW, SHORTROOT, and LATERAL
SUPPRESSOR co-regulate cell division orientation with overlaying the default
shortest wall rule.

Empirical observations suggest that plant cells divide along the plane that minimizes the
surface area of the cell plate in symmetrical cell divisions (Errera 1886 C. R. Hebd.
Seances Acad. Sci.). More recent study indicates that this rule is more flexible and cell
division planes select the locally minimum surface area as well as the globally
minimum surface area (Besson and Dumais 2011 Proc. Natl. Acad. Sci. USA). During
the leaf development of Physcomitrium patens, we found that cells divide with locally
minimum surface areas and leaf morphology is autonomously formed. Furthermore,
when leaf vein is formed, mutually interacting GRAS transcription factors,
SCARECROW, SHORTROOT, and LATERAL SUPPRESSOR disrupt the default

division pattern to result in periclinal cell divisions for water conducting tissue
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differentiation. This study will give insight on the evolution of complex tissue structure

in land plants.

(2-5) Collaboration works with other laboratories.
We continue to collaborate with some other laboratories in research works with

Physcomitrium patens.

(3) Molecular mechanisms of reprogramming from differentiated cells
to stem cells

The following studies are on-going and I will publish them during my employment

period.

(3-1) Relationship between ABCB transporter localization and stem cell characters
In Physcomitrium patens protonemata, chloronema apical stem cells change to
caulonema apical stem cells by the accumulation of cellular auxin amounts. During the
growth of caulonema apical stem cells, they return to chloronema apical stem cells
when cellular auxin amounts decrease. We found that a member of ABCB transporters,
ABCBI19B shuttles between cytosol and membrane depending on cellular auxin
amounts. We plan to investigate whether ABCB19B is related to the change of stem cell

characters with regulating cellular auxin amounts.

(3-2) Mechanism of STEMIN induction

STEMIN transcription factor solely induces reprogramming of leaf cells to chloronema
apical stem cells (Ishikawa et al. 2019 Nat. Plants). STEMIN is induced by wounding
(Ishikawa et al. 2011 Plant Cell) or DNA damage (Gu et al. 2020 Nat. Plants).
However, STEMIN is indispensable for the DNA damage induced reprogramming but
not for the wound induced one. While several regulatory pathways for the wound
induction have been found as shown in Fig. 4, those for the DNA damage induction are
unknown. We analyze changes of epigenetic regulations by DNA damage and

subsequent repair, and investigate the mechanism of STEMIN induction.

(4) Text book writing for next-generation Japanese researchers and
public

Most Japanese citizens are not familiar to English literatures and new scientific
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knowledge is not well introduced in public. As the last works of my research life, I
would like to publish text books in Japanese on land plant evolution with incorporating
contemporary knowledge. Previously, I and my collaborators have translated
“Morphology and Evolution of Vascular Plants (1989)” by E.M. Gifford and A.S.
Foster into Japanese. To update the classic text book and to expand from vascular plants
to whole land plants including their sister green algae, I wrote and published
“Morphology and Evolution of Land Plants (2020)” (248 pp, 20 cover figures, and 153
regular figures). I am now writing a book entitled “Morphology and Evolution of
Carnivorous Plants” including the recent progresses of carnivorous plant research
works. I and a former technical staff, Dr. Yukiko Kabeya established two web pages on

plant evolution (http://www.nibb.ac.jp/plantdic/blog/ and

http://www.nibb.ac.jp/evodevo/tree/00_index.html). I will maintain these pages. I am

also writing a book on seed plants entitled “Morphology and Evolution of Seed Plants”,
including phylogenetic trees of all families and representative genera, morphological
keys to all genera in the world as well as special morphological characters in each group

from the standpoint of evolutionary developmental biology.
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[FFffiE 1]
Dear Professor Kiyokazu Agata,

It is my great honor to have this opportunity to review the achievements of Professor Jun
Minagawa, Institute for Basic Biology, regarding his teaching activities over the past ten
years. Below I would like to assess his level of achievement, focusing on Professor

Minagawa's research and management skills.

Professor Minagawa 1s a world-renowned researcher in photosynthesis, particularly in the
study of light-harvesting systems. Photosynthesis is the metabolic reaction in which all
plants on earth capture light energy from sunlight, convert it into chemical energy in
intracellular organelles called chloroplasts, and finally produce sugars using this energy
from water and carbon dioxide. In general, the sugar accumulated by plants is consumed
by animals as food. In other words, all life on earth uses the energy of sunlight indirectly

through photosynthesis.

In photosynthesis, chlorophyll, a light-harvesting molecule contained in large amounts in
chloroplasts, absorbs light energy and is excited to initiate the energy conversion reaction.
This chlorophyll is bound to protein complexes on the thylakoid membranes of

chloroplasts to achieve highly efficient energy conversion.

Professor Minagawa's research has consistently focused on this light-harvesting system,
focusing on the molecular structure and function of the system and its control. In the
initial stage of light-energy conversion, it is necessary to perform charge separation in
which the energy acquired by numerous chlorophyll molecules is collected to gain
electrons through decomposing water molecules at the reaction center. The reaction center
of photosynthesis consists of tandemly connected two systems, photosystem II and
photosystem I, and both must work efficiently. On the other hand, since the photosystem
is a light energy-conversion system, it will be destroyed if exposed to unacceptably strong
light in nature. Photosynthetic systems also have defense mechanisms against such
intense light. Professor Minagawa has dramatically advanced our understanding of the

overall picture of such systems over the past decade.
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First, as a structural biology study of the photosynthetic system, he revealed the overall

structure of the photosystem II supramolecular complex bound with light-harvesting

chlorophyll protein complex from the unicellular green alga Chlamydomonas. This
achievement 1s worthy of special mention. In structural studies of supramolecular
complexes in biological membranes, it 1s challenging to isolate the protein alone without
dissolving the membrane with a detergent. Therefore, extracting the protein while
maintaining the complex structure is complicated. Prof. Minagawa and his research group
have successfully isolated the supramolecular complex using a new detergent.
Consequently, his group has elucidated the entire photosystem surrounding the light-

harvesting chlorophyll protein complex.

Next, as for research related to the regulation of photosynthesis, they have made
significant contributions to the molecular mechanism of non-photochemical quenching,
NPQ. In particular, his group has been elucidating the role of LHCSR1 and LHCSR3,
expressed under high-light conditions, in photoprotection. Based on the protein structural
information, his group also reported an essential molecular mechanism called state
transition, in which photosynthetic organisms recombine their light-harvesting systems
in response to light conditions. Furthermore, he has elucidated the molecular mechanism
of functional expression of the photoprotective system for photosynthesis at the gene

expression level.

The above research series has been published in many academic papers, many of which
have appeared in high-impact, leading international journals such as Nature, Nature
Plants, and PNAS, proving that Professor Minagawa's research results are highly regarded
in this field.

From 2016 to 2020, Professor Minagawa led Japanese research on photosynthesis as the
head of the MEXT's Project "New Photosynthesis: Reoptimization of the Solar Energy
Conversion System" (Grant-in-Aid for Scientific Research on Innovative Areas) with
eight planning groups, a total of 40 open call groups for two terms, and approximately
200 co-worked researchers. In launching this research area, Dr. Minagawa first
powerfully formulated his research concept and then organized the overall image of the
research arca. Furthermore, as the head of the research area, he has taken the initiative in
designing the overall image of the planning group and has shown strong leadership,

successfully launching the new research project.
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During the five years of research activities in this project, the total number of papers

published exceeded 500, contributing significantly to raising the level of photosynthesis

research in Japan. In addition, professor Minagawa demonstrated his outstanding ability
to get a bird's-eye view of the entire project in compiling the final report. As a result, the
area received a grade of "A" in the final evaluation and was recognized as having achieved

outstanding results.

While focusing on his research, he has also contributed to the international academic
community by serving as a member of the editorial board of Plant and Cell Physiology, a
journal of the Japanese Society for Plant Physiology. In addition, he has served as a
reviewer for numerous international journals and as a member of various academic

research fund evaluation committees.

In summary, [ believe that Professor Minagawa's research activities and management over
the past ten years are fully appreciated as a professor of the National Institute for Basic

Biology.

[FHEE 2]

Kiyokazu Agata, Ph.D.
Director-General
National Institute for Basic Biology

This 1s to evaluate scientific achievements of Prof. Jun Minagawa in past 10 years.

Almost all organisms depend on photosynthesis for the energy to survive. Photosynthesis
is unique to plants. Hence, it continues to be a major subjects in plant science. As

explained below, Prof. Minagawa’s contribution to this research field is enormous.

Prof. Minagawa has a strong background in biochemistry and plant physiology, by which
he took the lead in isolating various photosynthetic super-complexes. However, he never
stops there and is keen to adopt other techniques such as genetics and structural biology
to expand his research field. Another unique feature of his work 1s to take advantage of a
model algae, Chlamydomonas. All these efforts have enabled Prof. Minagawa to
continuously make major discoveries.

Photosystems I (PSI) and II (PSII) are two major components of the photosynthetic
electron transfer. Both systems exist as protein super-complexes consisting of a core
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reaction center complex and surrounding light harvesting complexes. Prof. Minagawa’s
work mainly focuses on how these super-complexes are structurally and functionally
regulated to avoid damages caused by excess light. This is a key feature of photosynthesis
for plants to expand their territory on earth.

Prof. Minagawa has determined structures of several photosynthetic super-complexes at
atomic resolution by using cryo-EM and other techniques. Those include two different
forms of the PSII-LHCII super-complex and the PSI-LHCI-LHCII super-complex. These
achievements represent most advanced structural studies in plant science. Furthermore,
they provide a firm basis to elucidate how the super-complex is regulated in response to
changing light conditions.

Prof. Minagawa has further explored adaptation mechanisms of the photosynthetic
apparatus to changes in the light intensity. Non-photochemical quenching (NPQ) is one
of such mechanisms. He has revealed that a certain LHC subunit of the PSII super-

complex is replaced to facilitate NPQ in Chlamydomonas. He has also demonstrated that

higher-order structure of the super-complexes is important for the acelimation process to
high light.

State 1- State 2 transition i1s a mechanism to balance the activities of PSI and PSII in
response to changes in light intensity and State 2 is favored under excess light conditions
to avoid damages. Prof. Minagawa has demonstrated that thylakoid membrane stacking
is stronger in State 1 in Chlamydomonas. Furthermore, he has determined the structure of
PSI-LHCI-LHCII super-complex in State 2 and revealed an essential role for a certain

LLHC subunit of the super-complex to induce the state transition.

Prof. Minagawa has also studied how expression of the above LHC subunit genes are
regulated. By adopting a genetic approach in Chlamydomonas, he has revealed several
signaling components for this regulation. Those include a photo receptor (PHOT),
ubiquitin-related factors (DET1, DDB1), and flowering-related factors (CO, NF-Y). The
overall results enable us to compare similar mechanisms between higher plants and algae,
and give us hints about how the signaling mechanism was modified in the process of plant

evolution.

Taken together, Prof. Minagawa has greatly contributed to understanding of how the
photosynthetic apparatus is structurally regulated under high light conditions to avoid
damages. The work provides deeper insights into how photosynthesis have evolved to
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cope with new light environments. In addition, such knowledge would be of great help to
improve photosynthesis in crop plants.
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[FHEE 4]

November 2022
Jun Minagawa

Dear Sir,

This is to provide my assessment of Professor Jun Minagawa’s research activities in the period from 2010
till present. His research in this period is characterized by a rather broad interest in the mechanisms of
acclimation and adaptation of the photosynthetic apparatus of algae and higher plants to light
environment. The key focus Professor Minagawa directed onto the dynamics of the structural
organization of the photosynthetic complexes in the membrane. To study these processes, he applied
equally broad range of methods spanning from molecular biology and biochemistry to structural and

spectroscopic techniques. Such scientific approach proved to be very successful. In this period that
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accounts to about 30% of his entire career in science, he published nearly 50% of his total number of
papers. In the last 5 years the number of citations of Professor Minagawa’s works is doubled. A good
dozen of papers published within the last 10 years are in the top international journals such as Nature,
Nature methods, Nature communications, Nature plants and PNAS. Recently the yearly number of
citations rose above 600. Particularly successful was his research of the structural aspects of
photosynthetic complexes in Chlamydomonas, Chlorella, Symbiodinium and Arabidopsis, the
mechanisms of state transitions and non-photochemical chlorophyll fluorescence quenching in green
algae and higher plants. In addition, a remarkable novel biochemical technique has been developed for
1solation of intact light harvesting complexes from the photosynthetic membrane. One of the major
strengths of Professor Minagawa is his dedication to algal photosynthesis, his multifaceted research
strategy, international collaborations and dynamicity, logical, and still continuing to evolve. He
participated with many presentations on international conferences and his standing as an internationally

recognized scientist is strong.
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Summary by the Director General of NIBB
Plants obtain reducing power for fixing carbon dioxide from water by using the energy of light in the
photosynthetic reaction center of chloroplasts (with the byproduct being the release of oxygen).
Traditionally, the focus of photosynthesis research has been on understanding the mechanisms of
carbon assimilation through light energy. However, in recent times, understanding how to maintain
the photosynthetic apparatus without excessive production of reactive oxygen species under intense
light conditions has become a major challenge. The Minagawa Laboratory has been highly acclaimed
for pioneering the elucidation of this mystery using the chloroplasts of Chlamydomonas over the past
decade. Specifically, they successfully purified the super-complexes of the photosynthetic reaction
center and used cryo-electron microscopy to reveal their three-dimensional structures. They also
demonstrated that under intense light, the compact structure of the super-complexes is disordered by
LHC (Light-Harvesting Complex), allowing the dissipation of light energy as heat. Furthermore, they
utilized genetical approaches to uncover the mechanism by which synthesis of LHC proteins is
enhanced under intense light conditions. These achievements, published in prestigious journals such
as Nature, Nature Plants, and PNAS, demonstrate the high impact of these discoveries. In the next
decade, they will continue to pave the way towards a new stage of photosynthesis research by

incorporating an evolutionary perspective.
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1. Research activity over the past decade (Oct 2010 - Mar 2022)

When cyanobacteria first appeared on the earth about 3 billion years ago, the basal
system for the oxygen-evolving photosynthesis, namely the photosynthetic reaction
center, was already almost complete. Subsequently, photosystems evolved to overcome
various environmental stress such as low light, high light, low temperature, high
temperature, drought, etc. in their habitats, and have spread to every corner on the
earth. The diversity of photosytems were mainly brought about by changes in the
structure of their light-harvesting system that is surrounding the reaction centers and in
the arrangement of their pigments. Photosystem supercomplexes not only achieved the
geographical and spatial adaptations, but also developed plasticity (environmental
adaptation system) that can withstand these temporal variations in order to adapt to
environments with extremely large ranges from seconds to yearly variations in the
environmental factors. My research has focused on answering the questions of what
the fundamental principles are there, when the photosynthetic organisms are to adapt
or acclimate to different environment, which is based on a perspective of dynamic
remodeling of supramolecular organization of the photosynthetic supercomplexes.

During the past decade, after sorting out several issues on state transitions, which
balances the excitation between the two photosystems, we extended the study to the
molecular mechanism of non-photochemical quenching, or NPQ, that is heat
dissipation process of excess amount of light energy harvested by the photosynthetic
machinery. We showed that an ancient-type light-harvesting complex (LHC) protein
called LHCSR3 is associated with photosytem (PS) 1I-LHCIl supercomplex when it
exhibited NPQ. After characterizing the NPQ properties of LHCSR3 and its paralog
LHCSR1, we advanced our study to investigate the signal transduction pathways for the
expression of the high light (HL)-inducible LHCSR3 gene and the UV-inducible LHCSR1
gene using genetic approaches. Lately, we developed an innovative purification method
of membrane protein complexes using a surface surfactant amphipol and were the first
to elucidate the Cryo-EM structure of the PSII-LHCII supercomplex and PSI-LHCI
supercomplex under State 2 conditions in green algae. The amphipol methods were
also successful to understand the roles of LHCII aggregates and semi-crystalline array
of PSII-LHCII supercomplex in NPQ. The following are summaries about our key
publications (highlighted in bold in the text), but the entire activities can be referred to
Publication List (2010-2022). In short, my research started from the study of
acclimation processes of photosynthesis, which was expanded to deal with
photobiology as a whole just like the name of my research group.

a. Macro-organization of the photosynthetic machinery

We initially established a biochemical procedure to selectively solubilize the PSII-LHCII
supercomplex out of the thylakoid membranes by using a-dodecyl maltoside. We
obtained a highly active PSII-LHCII supercomplex from a green unicellular alga
Chlamydomonas reinhardtii, revealing that it was the largest PSII-LHCII supercomplex
among the photosynthetic organisms. Single particle analysis of the negatively stained
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To investigate the functions of LHCSR1 in C. reinhardtii, we performed biochemical and
spectroscopic experiments and clarified that LHCSR1 mediates excitation energy
transfer from LHCII to PSI at a low pH, rather than to PSII. This altered excitation
transfer causes remarkable fluorescence quenching and establishes PSI-dependent
photoprotection (Kosuge et al (2018) PNAS).

An intriguing molecular
architecture called the "semi-
crystalline PSIl array" has been
observed in the thylakoid
membranes in vascular plants. It is
an array of PSII-LHCII
supercomplexes that only appears
under LL conditions, but its
functional role had not been
clarified. While we identified PSII-
LHCII supercomplexes in their
monomeric and multimeric forms in
LL-acclimated spinach leaves, only Fig. 4. Schematic representation of the
the monomeric forms were present putative arrangements of PSII-LHCII
when the leaves were acclimated to supercomplexes in the thylakoid

. L membrane in LL and HL conditions.

HL, suggesting that the multimeric
forms represent a structural
adaptation to LL and that monomerization of the PSII-LHCII supercomplex represents
an adaptation to HL. Single-particle EM analysis revealed that the multimeric PSII-LHCII
supercomplexes are composed of two or three units of PSII-LHCII supercomplexes,
which likely constitute a fraction of the semi-crystalline PSII array. These findings
suggest that the configurational conversion of PSII-LHCII supercomplexes may serve as
a structural basis for acclimation of plants to environmental light (Fig.4, Kim et al.
(2020) J. Biol. Chem.).

(2) State transitions

Plants and algae respond to changes in light quality by adjusting the absorption
capacity of the two photosystems (Minagawa (2011) Biochim. Biophys. Acta). This
acclimation uses redox-controlled, reversible phosphorylation of LHCII to regulate the
relative absorption cross-section of the two photosystems, commonly referred to as
state transitions (Rochaix et al. (2012) Phil. Trans. R. Soc. Lond. B. Biol. Sci.). We
investigated how state transitions affect the chloroplast structure and function using
complementary approaches for the living cells of C. reinhardtii. Using small-angle
neutron scattering, we found a strong periodicity of the thylakoids in State 1, with
characteristic repeat distances of approximately 200 A, which was almost completely
lost in State 2 (Fig.5, Nagy et al. (2014) PNAS).

The detailed molecular architecture of the PSI-LHCI supercomplex when it
extends the light-harvesting capacity by docking the mobile LHCII trimers was later
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suppressor loci involved in NPQ, including det7 (DE-ETIOLATED 1) and ddb1 (DAMAGED
DNA-BINDING 1). Using a yeast two-hybrid analysis and an inhibitor assay, we
determined that these two genetic elements are part of a putative E3 ubiquitin-ligase
CUL4-DDB1% (Fig. 8, Aihara et al. (2019) Nat. Plants). Further genetical studies of
the mutants affecting LHCSRT expression, which is primarily induced by UV light
illumination, revealed that the transcription factors CONSTANS and Nuclear Factor Ys
(NF-Ys) form a complex that governs light-dependent photoprotective responses in C.
reinhardtii. The NPQ responses did not occur in CONSTANS or NF-Y mutants. The signal
from light perception to the CONSTANS/NF-Ys complex was directly inhibited by the
SPA1/COP1-dependent E3 ubiquitin ligase. This negative regulation mediated by the E3
ubiquitin ligase and the CONSTANS/NF-Ys complex was common to photoprotective
response in algal photosynthesis and flowering in plants (Tokutsu et al. (2019) Nat.
Commun.). Our current hypothesis for the signal transduction toward induction of
LHCSRs is illustrated in Fig.9.

Fig. 7. PHOT controls induction of
LHCSR3 and NPQ, and is crucial for
survival of C. reinhardtii in HL. NPQ
in WT (a) and in phot (b) cells after
exposure for 4 h to different
wavelengths of light. ¢, Immunoblot
analysis of LHCSR3 accumulation
(ATPB is the loading control). d,
Erlenmeyer flasks containing WT,
S S e wr - acry and phot cells after 16 h of
5 e T — *_ exposure to light at the indicated
e -_ —_ — intensity. npg4 and acry are mutants

~ ATPB X
i of LHCSR3 and crytochrome,

§ PR — LHCSR3
PEPOPRELP PGP nen 20 200 750 .
pmol photons mr ' respectively.

E ATPB
- e = e~ LHCSR3

 red Fig. 8. Schematic model for HL
induction of LHCSR1 and LHCSR3 via
the CUL4-DDB1PE™ putative E3 ligase
complex.
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. - . - Fig. 9. Hypothetical signal transduction
: pgthway)g and physiol%gical functions of
- Blue CONSTANS/NF-Ys-dependent control of the
/ i photoprotective and flowering genes in C.
714 reinhardtii and A. thaliana, respectively. Blue
light perception by CRY2 in A.
\ / thaliana deactivates the COP1/SPA1 E3
' Eg pp— ubiquitin ligase, whereas UV light
e %1 Ligase perception by UVR8, which is in turn
mRANA 1 730 monomerized, deactivates the COP1/SPA1
PRI E3 ligase in C. reinhardtii. Circadian clock-
s — e Dﬁ:fﬁ::&ﬁ' requlated CONSTANS transcripts are
CONSTANS Yentiem translated, and successfully accumulate in
the organisms when proteasome- and
ubiquitin-dependent degradation is
AN inactivated. The CONSTANS/NF-Ys
@ transcriptional module transcribes FT and

Ublquhinatlunl

QUL
LHCSR & PSBS

: photoprotective genes (LHCSR&PSBS) to
B, stimulate flowering and photoprotection in
Ezrcehs‘s\\ & land plants and green algae, respectively.
9

The kernel, including SPA1/COP1- E3 ligase,

o ¢ war:g:g"':; circadian requlation of CONSTANS, and the
Photoprotection 3 CONSTANS/NF-Ys transcriptional complex,
Aquatic Terrestrial ~ Was possibly established in an ancestral
green photosynthetic organism.
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2. Perspective of research

Light-harvesting antennae are designed to "efficiently collect sunlight” and fuel the
collected energy to the reaction center. However, those exposed to excess amount of
light could cause serious damage to the cell due to the reactive oxygen species
produced by overexcited chlorophylls there. Therefore, plants and algae have
developed NPQ, a protective measure to dissipate light energy as heat. NPQ could also
be a future target for improving photosynthetic yield in the field (Kromdijk, et al. 2016).

Why is the NPQ study in algae important? Algae are responsible for a half of
the primary production on the earth. Because green algae are in the green lineage as in
land plants, knowledge obtained in NPQ study in green algae could applicable to the
problem(s) of NPQ In higher plants. Although the overall principle seems to b the same,
there are a few mechanical differences between NPQ in higher plants and green plants,
which became clearer in the past few decades. PsbS, which is essential for NPQ in
higher plants (Li et al., 2000), is not essential in green algae, although the algae’s
genomes encode PsbS. Instead, other LHC proteins, LHCSR1/3, are essential in algal
NPQ (Peers et al., 2009). Zeaxanthin, which is another critical factor of NPQ in higher
plants (Ahn et al., 2008), is not necessarily important in green algae. In terms of the
high-order PSII structure, there are PSIl arrays in the stacked membrane regions in
higher plants, which are suggested to be important in keeping the PSIl in light-
harvesting mode (Kim et al., 2020). Such a high-order structure, however, cannot be
found in green algae. The details of these differences including the precise molecular
mechanisms will be elucidated in the next decade, and the research will be further
expanded to “non-model” green organisms, such as primitive green algae and other
plants. | am indeed planning to apply our expertise developed in our studies in green
algae and higher plants to those non-model organisms to study their NPQ functions
(fluorescence yield, lifetime, and spectra), properties (pigments, and subunits), gene
regulation (genetics and molecular biology) and the structures (Cryo-EM) in the hope
of understanding the plants’ strategy to cope with HL.

Research of state transitions will be, | think, in a similar direction. An
acclimation event state transitions was originally discovered as a process to balance the
excitation between PSI and PSII (Murata, 1969). Fifty years of research has revealed that
the light-harvesting antenna of PSll is phosphorylated in response to the reduction of
the intersystem redox factors including plastoquinone and cytochrome besf complex.
The phospho-LHCII are then detached from PSIl and re-associated with PSI. Details of
this remodeling event of the supramolecular complexes have been mainly uncovered in
Chlamydomonas and Arabidopsis (Rochaix et al., 2012). One of the most prominent
achievements of the past decade was the elucidation of a near atomic structure of the
PSI-LHCI that binds phospho-LHCII (Pan et al, 2018; Pan et al, 2021). We now know that
the molecular architecture of the surface binding pocket on PSI and the bound
phospho-LHCII is completely conserved throughout green lineage, including all green
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algae, higher plants and the other plants. This would mean that all of them perform
state transitions, which is highly intriguing: Although higher plants and some green
algae need to balance the excitation of the two photosystems because the optical
properties of the two photosystems are largely different, many algae do not need to do
so because their PSI and PSII are optically similar. Therefore, state transitions in those
“other” non-model green algae have to be studiedff, those include their state transition
ability (fluorescence yield, phosphorylation, subunit compositions) and the structures of
the respective complexes (Cryo-EM). These may give us a clue for the origin and the
unprecedented biological significance of state transitions.

| believe that our understanding of the plants’ acclimation strategy to various
environmental light will significantly deepen in the next decade by introducing the
evolutionary perspective. If | can contribute to this exciting new field of photosynthesis
research with the colleagues in NIBB, | would be more than happy.
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Ph.D. Dissertation committee in other universities:

2011 Ryutaro Tokutsu, “Functional analysis of light harvesting complexes in
photosynthetic green alga: Molecular mechanisms of photoacclimation”,
Hokkaido University

2016  Serena Flori, “Light utilization in microalgae: the marine diatom Phaeodactylum
tricornutum and the green algae Chlamydomonas reinhardtii’, Université
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M.S. dissertation committee in SOKENDALI:
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M.S. Dissertation committee in other universities:
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2011 Yang Chen, "Effects of iron deficiency on photosynthesis in a prasinophyte
Ostreococcus tauri”, Hokkaido University

2016 Mariko Kishimoto, “A study on the expulsion of symbiotic Symbiodinium algae

upon thermal stress on corals and sea anemones”, Nagoya University

Graduate Students:

Nobuyasu Kato, Ph.D. student, 2006-2011, Hokkaido University
Ryutaro Tokutsu, Ph.D. student, 2006-2011, Hokkaido University
Tadaaki Kawashima, M.S. student, 2009-2011, Hokkaido University
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Yang Chen, M.S. student, 2009-2011, Hokkaido University
Yousef Kamrani, Ph.D. student, 2012-2018, SOKENDAI

Kotaro Kosuge, Ph.D. student, 2013-2018, SOKENDAI

Hiroki Kato, Ph.D. student, 2013-2018, SOKENDAI

Mariko Kishimoto, M.S. student, 2014-2016, Nagoya University
Ayaka Kikuchi, Ph.D. student, 2015-2016, SOKENDAI

Akimasa Watanabe, Ph.D. student, 2016-2021, SOKENDAI
Keisuke Okajima, Ph.D. student, 2016-2021, SOKENDAI

Ayako Yanaka, Ph.D. student, 2017-2022, SOKENDAI

Students with the NIBB Internship Program

2012 Tushar Suhas Khare (University of Pune, India)

2013 Bhagyashree Nandkishor Swarge (University of Pune, India)

2015 M. Orkun Coruh (Hacettepe University, Turkey)

2016  Emre M. Ipekoglu (Middle East Technical University, Turkey)

2018  Nguyen Ha Ngoc Anh (Univ. of Sciences and Technology of Hanoi, Vietnam)
2019  Nguyen Hoang Yen Nhi (Vietnam National University HCMC, Vietnam)

Visiting Professorships:
2010-2011 Invited Professor, Hokkaido University
2012-2016 Invited Professor, Nagoya University

b. Service to the academic communities

Editorships:
2013-2018 Editorial board, "Plant and Cell Physiology”
2019-present  Editor, "Plant and Cell Physiology”

Reviewer for scientific journals:

Algal Res, ACS Synth Biol, Biochemistry, Biochim Biophys Acta, Curr Opin Plant Biol,
eLife, EMBO Rep, Eur J Protistol, FEBS lett, Front Plant Sci, J Biotechnol, J Phys Chem
Lett, Mol Biol Evol, Nature, Nat Commun, Nat Gen, Nat Plants, Photochem Photobiol,
Photosynth Res, Photosynthetica, Plant Cell, Plant Cell Physiol, Plant J, Plant Physiol,
Plant Physiol Biochem, Plant Mol Biol, PLoS One, Proc. Natl. Acad. Sci. U. S. A, Science,
Sci Adv, Sci Rep

Reviewer for Japanese funding organizations:
JSPS (Japan Society for the Promotion of Science)
MEXT (Ministry of Education, Culture, Sports, Science and Technology)
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JST (Japan Science and Technology Agency)

Reviewer for Foreign funding organizations:
GACR (Czech Science Foundation)

HFSP (Human Frontier Science Program)

NWO (Dutch Research Council)

SCIENCE CONNECT (European Science Foundation)
SNF (Swiss National Science Foundation)

Panel for scientific programs:
2010-present  ALCA (Advanced Low Carbon Technology Research and Development
Program), JST

Leading the research field of photosynthesis in Japan:

From FY2016 to 2020, | lead a MEXT grant program, “New Photosynthesis:
Reoptimization of the solar energy conversion system” (Grant-in-Aid for Scientific
Research on Innovative Areas) as the Head Investigator. This program is intended to
foster novel research areas proposed by diverse groups of researchers that are
expected to lead to development and heightening of Japan’s research level in the
respective fields, to be conducted by collective research efforts through collaboration,
scholarly training, shared use of equipment, etc. The period is 5 years. The budget
range is set around JPY300,000,000 per year per area. This unique Japanese funding
system has a history over 50 years, supporting the strength of this country’s science.

Our “New Photosynthesis area” presented new perspectives into basic
photosynthesis research with the ultimate goal of improving photosynthetic efficiency
under any environment. Photosynthesis requires solar energy, which has the intrinsic
potential to damage photosystems. During the course of evolution, plants have
developed mechanisms to dissipate such excess light to achieve an optimal balance
between utilization of light energy (photosynthesis) and dissipation of light energy
(photoprotection). However, this balance is not always achieved. The goal of this
project was to understand the mechanisms that regulate the proton motive force
across thylakoid membranes, which is required for re-optimization of the balance
between photosynthesis and photoprotection. Nearly 200 researchers belonging to
eight groups of planned research and 23 groups of publicly offered research, including
many students and postdocs in the area were working toward the same goal. They
clarified several key steps that regulate and that are regulated by proton motive force.
The area was extremely successful because we are now very close to revealing the
whole picture of it. The project produced more than 500 research papers including
numerous high impact papers. Many young researchers obtained jobs during or after
the project. The area was highly regarded by the panel after the research period.
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CONSTANS flowering complex controls the protective response of photosynthesis
in the green alga Chlamydomonas. Nat. Commun. 10: 4099, (2019).

*Kawakami, K., Tokutsu, R., Kim, E., Minagawa, J. Four distinct trimeric forms of
light-harvesting complex Il isolated from the green alga Chlamydomonas
reinhardetii. Photosynth. Res., 142: 195-201 (2019).

Burton-Smith, R. N., Watanabe, A., Tokutsu, R., Song, C., *Murata, K., *Minagawa, J.
Structural determination of the large photosystem Il-light-harvesting complex I
supercomplex of Chlamydomonas reinhardtii using non-ionic amphipol. J. Biol.
Chem., 294: 15003-15013 (2019).

Ishii, Y., *Maruyama, S., Takahashi, H., Aihara, Y., Yamaguchi, T., Yamaguchi, K,
Shigenobu, S., *Kawata, M., Ueno, N., Minagawa, J. Global shifts in gene expression
profiles accompanied with environmental changes in cnidarian-dinoflagellate
endosymbiosis. G3 9: 2337-2347 (2019).

*Kim, E., Watanabe, A., Sato, R,, Okajima, K., *Minagawa, J. pH-responsive binding
properties of light-harvesting complexes in a photosystem Il supercomplex
investigated by thermodynamic dissociation kinetics analysis.

J. Phys. Chem. Lett. 10: 3615-3620 (2019).

Watanabe, A., Kim, E., Burton-Smith, R.-N., Tokutsu, R., *Minagawa, J. Amphipol-
assisted purification method for the highly active and stable photosystem Il
supercomplex of Chlamydomonas reinhardtii. FEBS lett. 593: 1072-1079 (2019).

Tokutsu, R., Fujimura-Kamada, K., Matsuo, T., Yamasaki, T., *Minagawa, J. Isolation
of photoprotective signal transduction mutants by systematic bioluminescence
screening in Chlamydomonas reinhardtii. Sci. Rep. 9: 2820, (2019).

Kubota-Kawai, H., Burton-Smith, R. N., Tokutsu, R., Song, C., Akimoto, S., Yokono,
M., Ueno, Y., Kim, E., Watanabe, A., Murata, K., *Minagawa, J. Ten antenna proteins
are associated with the core in the supramolecular organization of the
photosystem | supercomplex in Chlamydomonas reinhardtii. J. Biol. Chem. 294:
4304-4314 (2019).

Aihara, Y., Maruyama, S., Baird, A. H., Iguchi, A., *Takahashi, S., *Minagawa, J.
Green fluorescence from cnidarian hosts attracts symbiotic algae. Proc. Natl. Acad.
Sci. U. S. A. 116: 2118-2123 (2019).

Aihara, Y., Fujimura-Kamada, K., Yamasaki, T., *Minagawa, J. Algal photoprotection
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is regulated by the E3 ligase CUL4-DDB1°®"". Nat. Plants 5: 34-40 (2019).

26. Toyoshima, M., Sakata, M., Ohnishi, K., Tokumaru, Y., Kato, Y., Tokutsu, R., Sakamoto,
W., Minagawa, J., Matsuda, F., *Shimizu, H. Targeted proteome analysis of
microalgae under high-light conditions by optimized protein extraction of
photosynthetic organisms. J. Biosci. Bioeng. 127: 394-402 (2019).

27. Yari Kamrani, Y., Matsuo T., Mittag, M., *Minagawa, J. ROC75 Functions as an
attenuator of the circadian clock to control photoprotective LHCSR3 gene in
Chlamydomonas reinhardtii. Plant Cell Physiol. 59: 2602-2607 (2018).

28. Kosuge, K., Tokutsu, R., Kim, E., Akimoto, S., Yokono, M., Ueno, Y., *Minagawa, J.
LHCSR1-dependent fluorescence quenching is mediated by excitation energy
transfer from LHCII to photosystem | in Chlamydomonas reinhardtii. Proc. Natl.
Acad. Sci. U. S. A, 115: 3722-3727 (2018).

29. Ishii, Y., *Maruyama, S., Fujimura-Kamada, K., Kutsuna, N., Takahashi, S., *Kawata, M.,
Minagawa, J. Isolation of uracil auxotroph mutants of coral symbiont alga for
symbiosis studies. Sci. Rep. 8: 3237 (2018).

30. Kim, E.,, Tokutsu, R, *Minagawa, J. Investigation on the thermodynamic dissociation
kinetics of photosystem Il supercomplexes to determine the binding strengths of
light-harvesting complex. J. Phys. Chem. B 122: 1627-1630 (2018).

31. Kim, E,, Akimoto, S, Tokutsu, R, Yokono, M., *Minagawa, J. Fluorescence lifetime
analyses reveal how the high light-responsive protein LHCSR3 transforms PSlI
light-harvesting complexes into an energy-dissipative state. J. Biol. Chem. 292:
18951-18960 (2017).

32. Takizawa, K., Minagawa, J., Tamura, M., Kusakabe, N., *Narita, N. Red-edge position
of habitable exoplanets around M-dwarfs. Sci. Rep. 7: 7561 (2017).

33. Biquand, E., Okubo, N. Aihara, Y., Rolland, V., Hayward, D., Hatta, M., Minagawa, J.,
Maruyama, T. *Takahashi, S. Acceptable symbiont cell size differs among cnidarian
species and may limit symbiont diversity. ISME J. 11:1702-1712 (2017).

34. Ho, S.-H., Nakanishi, A, Kato, Y., Yamasaki, H., Chang, J.-S., Misawa, N., Hirose, Y.,
Minagawa, J., *Hasunuma, T., *Kondo, A. Dynamic metabolic profiling together with
transcription analysis reveals salinity-induced starch-to-lipid biosynthesis in alga
Chlamydomonas sp. JSC4. Sci. Rep. 7: 45471 (2017).

35. Wang, L., Yamano, T., Takane, S., Niikawa, Y., Toyokawa, C., Ozawa, S., Tokutsu, R.,
Takahashi, Y., Minagawa, J., Kanesaki, Y., Yoshikawa, H., *Fukuzawa, H. Chloroplast-
mediated regulation of CO,-concentrating mechanism by Ca®*-binding protein CAS
in the green alga Chlamydomonas reinhardtii. Proc. Natl. Acad. Sci. U. S. A. 113:
12586-12591 (2016).
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36. *Petroutsos, D., Tokutsu, R., Maruyama, S., Flori, S., Greiner, A., Magneschi, L.,
Cusant, L., Kottke, T., Mittag, M., Hegemann, P., *Finazzi, G., *Minagawa, J. A blue
light photoreceptor mediates the feedback regulation of photosynthesis. Nature
537: 563-566 (2016).

37. Ueki, N., Mochiji, S., Ide, T., Tokutsu, R., Ohnishi, N., Kobayashi, Y., Yamaguchi, K.,
Shigenobu, S., Tanaka, K., Minagawa, J., Hisabori, T., Hirono, M., *Wakabayashi, K.
Eyespot-dependent determination of the phototactic sign in Chlamydomonas
reinhardtii. Proc. Natl Acad. Sci. U. S. A. 113: 5299-5304, (2016).

38. Aihara, Y., Takahashi, S., *Minagawa, J. Heat induction of cyclic electron flow around
photosystem | in the symbiotic dinoflagellate Symbiodinium.
Plant Physiol. 171: 522-529 (2016).

39. Karim, W., Seidi, A, Hill, R, Chow, W. S., Minagawa, J., Hidaka, M., *Takahashi, S.
Novel characteristics of photodamage to photosystem Il in a high-light-sensitive
Symbiodinium phylotype. Plant Cell Physiol. 56: 1162-1171 (2015).

40. Xue, H., Tokutsu, R., Bergner, S., Scholz, M., Minagawa, J., *Hippler, M. PSBR is
required for efficient binding of LHCSR3 to photosystem Il - light-harvesting
supercomplexes in Chlamydomonas reinhardtii. Plant Physiol. 167: 1566-1578,
(2015).

41. Maruyama, S., Shoguchi, E,, Satoh, N., *Minagawa, J. Diversification of light
harvesting complex gene family via intra- and intergenic duplications in the coral
symbiotic alga Symbiodinium. PLoS One 10: e0119406 (2015)

42. Takahashi, H., Okamuro, A., Minagawa, J., *Takahashi, Y. Biochemical
characterization of photosystem | associating light-harvesting complexes | and Il
isolated from State-2 cells of Chlamydomonas reinhardtii. Plant Cell Physiol. 55:
1437-1449 (2014).

43. Maruyama, S., Tokutsu, R, *Minagawa, J. Transcriptional regulation of the stress-
responsive light harvesting complex genes in Chlamydomonas reinhardtii. Plant
Cell Physiol. 55: 1304-1310 (2014).

44. *Shibata,Y., Katoh, W., Chiba, T., Namie, K., Ohnishi, N., Minagawa, J., Nakanishi, H.,
Noguchi, T., Fukumura, H. Development of a novel cryogenic microscope with
numerical aperture of 0.9 and its application to photosynthesis research. Biochim.
Biophys. Acta 1337: 880-887 (2014).

45. Nagy, G., Unnep, R, Zsiros, O., Tokutsu, R, Takizawa, K., Porcar, L., Moyet, L.,
Petroutsos, D., *Garab, G., *Finazzi, G., *Minagawa, J. Chloroplast remodeling during
state transitions in Chlamydomonas reinhardtii as revealed by non-invasive
techniques in vivo. Proc. Natl Acad. Sci. U. S. A. 111: 5042-5047 (2014).
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46. Tokutsu, R. and *Minagawa, J. Energy-dissipative supercomplex of photosystem |l
associated with LHCSR3 in Chlamydomonas reinhardtii. Proc. Natl. Acad. Sci. U. S. A.
110: 10016-10021 (2013).

47. Allorent, G, Tokutsu, R., Roach, T., Peers, G., Cardol, P., Girard-Bascou, J.,
Seigneurin-Berny, D., Petroutsos, D., Kuntz, M., Breyton, C., Franck, F., Wollman, F.
A., Niyogi, K. K., Krieger-Liszkay, A., Minagawa, J., *Finazzi, G. A dual strategy to
cope with high light in Chlamydomonas reinhardtii. Plant Cell 25: 545-557, (2013).

48. Tokutsu, R., Kato, N., Bui, K. H., Ishikawa, T., *Minagawa, J. Revisiting the
supramolecular organization of photosystem Il in Chlamydomonas reinhardtii.
J. Biol. Chem. 287: 31574-31581 (2012).

Class IlI: Invited reviews (in peer reviewed journals)

49. *Hippler, M., *Minagawa, J., *Takahashi, Y. Photosynthesis and chloroplast
regulation—Balancing photosynthesis and photoprotection under changing
environments. Plant Cell Physiol. 62: 1059-1062 (2021).

50. Sheng, X, Liu, Z, Kim, E., *Minagawa, J. Plant and algal PSII-LHCII supercomplexes:
structure, evolution and energy transfer. Plant Cell Physiol 62: 1108-1120 (2021).

51. *Minagawa, J., Tokutsu, R. Dynamic regulation of photosynthesis in
Chlamydomonas reinhardtii. Plant J. 82: 413-428 (2015).

52. *Minagawa, J. Dynamic reorganization of photosynthetic supercomplexes during
environmental acclimation of photosynthesis. Front. Plant Sci. 4: 513, (2013).

53. *Minagawa, J. State transitions — The molecular remodeling of photosynthetic
supercomplexes that controls energy flow in the chloroplast. Biochim. Biophys.
Acta, 1807: 897-905 (2011).

Class lI: Book chapters

54. Minagawa, J. Abiotic stress and adaptation in light harvesting. In Photosynthesis in
Action, A. Ruban, C. Foyer E. Murchie (Eds.) pp.61-84, Academic Press, Cambridge,
MA, USA, 2022.

55. Minagawa, J. Chlamydomonas: Bioenergetic Pathways—Regulation of
Photosynthesis. In Chlamydomonas: Molecular Genetics and Physiology, M. Hippler
(Ed.) pp.135-154, Springer, Dordrecht, 2017.

56. Finazzi, G., Minagawa, J., Johnson, G. N. The cytochrome bsf complex — a regulatory

22

218



57.

58.

59.

hub controlling electron flow and the dynamics of photosynthesis? /n Cytochrome
Complexes: Evolution, Structures, Energy Transduction, and Signaling, W. Cramer, T.
Kallas (Eds.) pp. 437-452, Advances in Photosynthesis and Respiration Vol.41,
Springer, Dordrecht, 2016.

Minagawa, J. A supercomplex of cytochrome bf and photosystem | for cyclic
electron flow. In Cytochrome Complexes: Evolution, Structures, Energy
Transduction, and Signaling, W. Cramer, T. Kallas (Eds.) pp.453-462, Advances in
Photosynthesis and Respiration Vol.41, Springer, Dordrecht, 2016.

Johnson, G. N., Cardol, P., Minagawa, J., Finazzi, G. Regulation of electron transport
in photosynthesis. In Plastid Biology (Theg, S., Wollman, F.-A., Eds.) pp.437-464,
Advances in Plant Biology Vol. 5, Springer, Dordrecht, 2014.

Finazzi, G., Minagawa, J. High light acclimation in green microalgae.

In Non-Photochemical Quenching and Energy Dissipation in Plants, Algae, and
Cyanobacteria, B. Demmig-Adams, G. Garab G, W. Adams Ill and Govindjee (Eds.),
pp.445-469, Advances in Photosynthesis and Respiration Vol.40, Springer,
Dordrecht, 2014.

Class lI: Invited reviews and Book chapters (in Japanese)
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B “EIENRER [Hamk] BAXAMRFRR (FAEEE) |, pp.35-40, 2021.

B “HERR NEAE [E£HEoflz ]| (E¥ER) vol. 71 No.4, 353-358,

2020.

B “HERROIBEZAOHES" [HEEGOEHE] HAXEDFHE

HEEBOEMIRERERR (BHAZE/E) |, pp.84-85, 2016.

B “StEkz BEICERBNLT 2" [EEREF] vol34 No.16, 2747, 2016.

B “BREEY [RAEDFH —HEBEIM A X—T VT FET] KFME—.

HBEE. KHF@AE BAZi#ER GAEEE) | pp.510-524, 2015.
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U5 4] vol.29 No.6, 43-45, 2014.
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BIOINDUSTRY vol.31, 30-36, 2014.
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WLEBREZR (LFEA) |, pp.145-155, 2013.
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TR (B 7L—/Ny 2 2) | pp.51-76, 2012.
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j. Symposium Presentations / Invited Seminars

International Conferences and Seminars

Minagawa, J. “Algal Photoprotection: Signal Transduction and the Mechanism”, 11"
Asian Photochemistry Conference (keynote talk), ONLINE, 2021. (31 Oct-4 Nov)

Minagawa, J. “Algal photoprotection: Signal transduction and the mechanism”, Digital
symposium “Chloroplasts — the green hubs of plant biology” (invited talk),
ONLINE, 2021. (22-24, Sep.)

Minagawa, J. “Multimeric and monomeric PSIl supercomplexes represent structural
adaptations to low- and high-light conditions”, the 62nd Annual Meeting of the
Japanese Society of Plant Physiologists, ONLINE, 2021. (14™, Mar)

Minagawa, J. “Algal photoprotection: Mechanism and the signal transduction”, 1st
Japan-US Binational Seminar 2019 (invited lecture) , Kyoto, Japan, 2019. (1-3rd,
Oct)

Minagawa, J. “Algal photoprotection: Mechanism and Signal Transduction”, 9th Asia
and Oceania Conference on Photobiology (AOCP2019) (plenary lecture) , Qingdao,
China, 2019. (21-24th, Sep)

Minagawa, J. “"Algal photoprotection: Mechanism and Signal Transduction”, World
Congress on Light and Life 2019 (Photobiology 2019) (invited lecture) , Barcelona,
2019. (25-30th, Aug)

Minagawa, J. "Algal photoprotection: Mechanism and Signal Transduction”,
International Symposium on Photosynthesis and Chloroplast Biogenesis
(ISPCB2018) (invited lecture) , Kurashiki, Okayama, 2018. (7-10th, Nov)

Minagawa, J. “1st Asia-Oceania International Congress on Photosynthesis”, (AOICP2018)
(plenary lecture) , Beiging, China, 2018. (19-22nd, Aug)

Minagawa, J. “A putative E3 ubiquitin-ligase negatively regulates photosynthesis by
mediating the phototropin signal in Chlamydomonas reinhardtii”, International
Symposium on Plant Photobiology 2018 (ISPP2018) (invited lecture), Matsue,
Japan, 2018. (15-18th, Jan)

Minagawa, J. "Dissipation of excess light energy for photosynthesis in microalgae
(plenary lecture), Taiwan-Japan Plant Biology 2017 (TJPB2017), Taipei, Taiwan,
2017. (3-5th, Nov)

Minagawa, J. “Acclimation of Photosynthetic Light-harvesting in Nature” at Gordon
Research Conference on Photosynthesis (invited talk) , Newry, ME, USA, 2017. (16-
21st, Jul)
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Minagawa, J. "Dissipation of excess light energy for photosynthesis in microalgae”, at
4th Int'l conference on Molecular Life of Diatoms (plenary lecture), Kobe, Japan,
2017. (10th, Jul)

Minagawa, J. “"How Chlamydomonas harvest and dissipate light energy for
photosynthesis?” at the seminar “Molecular mechanisms of perception and
responses to abiotic factors in eukaryotic microalgae in a changing environment”
at University of Bielefeld (invited seminar) Bielefeld, Germany 2017. (6™, April)

Minagawa, J. "Dynamic remodeling of photosynthetic supercomplexes during
environmental acclimation” at the Chemobiosys Lectures (invited seminar) Jena,
2017. (4™, April)

Minagawa, J. "LHCSR3-dependent energy dissipation in PSIl supercomplexes in a green
alga Chlamydomonas reinhardtii.”, 'Photosynthetic and Respiratory complexes,
from structure to function’ (Invited talk) Verviers, Belgium, 2016. (13"-16™, Aug)

Minagawa, J. "Dissipation of Excess Light Energy in Chlamydomonas reinhardtii”, 45th
World Chemistry Congress (IUPAC2015) (invited lecture), Busan, South Korea,
2015. (15-18th, Nov)

Minagawa, J. "Dissipation of Excess Light Energy in Chlamydomonas reinhardtii”, 7th
Asia and Oceania Conference on Photobiology (AOCP2017) (invited lecture),
Taipei, Taiwan, 2015. (15-18th, Nov)

Minagawa, J. "Dissipation of excess light energy in Chlamydomonas reinhardtii”,
Yamada Conference “International Symposium on Dynamics and Regulation of
Photosynthesis” (invited talk), Nara, 2015. (29-31th Oct)

Minagawa, J. "Dissipation of Excess Light Energy in Chlamydomonas reinhardtii”, 2nd
CRL International Forum ‘Tokyo Tech-HHU Dusseldoff Joint Symposium on
photosynthesis as a new chemical resource (invited talk), Tokyo, 2015. (4th-
5th Mar)

Minagawa, J. Regulation of NPQ induction in Chlamydomonas reinhardtii at Gordon
Research Conference on Photosynthesis (invited talk), West Dover, VT, 2014. (11th
Aug).

Minagawa, J. "Energy dissipative supercomplex of photosystem Il associated with
LHCSR3 in Chlamydomonas”. Michigan State University Plant Biology Laboratory
Seminar, East Lansing, USA, 2013. (30th Sep)

Minagawa, J. “"Energy dissipative supercomplex of photosystem Il associated with
LHCSR3 in Chlamydomonas”. 3rd International Conference on Algal Biomass,
Biofuels & Bioproducts, Toronto, Canada, 2013. (16th-19th June).
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Minagawa, J. “Supercomplexes and super-supercomplexes in photosynthesis”. The 4th
NIBB-MPIPZ-TLL Symposium, Okazaki, Japan, 2012. (19th - 21st Nov)

Minagawa, J. “Supercomplexes and super-supercomplexes in photosynthesis.”
Workshop on “Molecular Functional Dynamics: Fundamental to Life Activity”,
Okazaki, Japan, 2012. (26th Oct).

Minagawa, J. “A PSII-LHCII-LHCSR3 supercomplex engaged in high energy quenching
in Chlamydomonas reinhardtii”. International Congress on Plant Molecular
Biology, Jeju, South Korea, 2012. (21st - 26th Oct)

Minagawa, J. “Molecular Remodeling of the Photosynthetic Supercomplexes in Algae”.
Okazaki Biology Conference 9, Okazaki & Onna, Japan, 2012. (14th - 19th Oct)

Minagawa, J. “A supercomplex of supercomplexes that drives cyclic electron flow in
photosynthesis”. Special seminar, University of Nebraska, Lincoln, USA, 2012. (26th
Sep)

Domestic Symposiums (In Japanese)
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k. Organization of Symposiums

Symposium “Re-optimization of Energy Transduction in Photosynthesis — Structure,
Function and System” in the 62nd Annual Meeting of the Japanese Society of
Plant Physiologists (ONLINE, 14th March 2021)

Symposium “A new horizon in photosynthesis research: Regulation via Proton Motive
Force” in The 58th Annual Meeting of the Japanese Society of Plant Physiologists
(Kagoshima, 16th March 2017)

The 9" Okazaki Biology Conference “Marine Biology II" (Okazaki & Onna, 14th - 19th
October 2012)

Symposium “Photosynthesis and Algal Biotechnology” in the 3rd Annual Meeting of the
Japanese Society of Photosynthesis Research (Tokyo, 1° June 2012)

I. Grant Awards
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KAKENHI (Grants-in-Aid for Scientific Research from *MEXT and **JSPS)
*MEXT : Ministry of Education, Culture, Sports, Science and Technology
**JSPS : Japan Society for the Promotion of Science

Grant-in-Aid for Scientific Research (S), “Comprehensive study of excessive light stress
response in plants (21H05040)", PI, FY2021-2025, JPY189,150,000.-

Grant-in-Aid for Scientific Research (A), "Signals and mechanisms of excess energy
dissipation in photosynthesis, (21H04778)", PI, FY2021, JPY 5,772,228.-

Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed
research area) “New Photosynthesis : Reoptimization of the solar energy
conversion system, Results Compilation (21H00463)", PI, FY2021, JPY2,400,000.-

Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed
research area) “New Photosynthesis : Reoptimization of the solar energy
conversion system, Administrative Group (16H06552)", PI, FY2016-2020,
JPY32,386,000.-

Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed
research area), Support Group for International Activities (16K21737)", PI,
FY2016-2020, JPY40,000,000.-

Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed
research area) “Feedback regulation of light-harvesting by proton gradient”,
Planned Research (16H06553)", PI, FY2016-2020, JPY85,700,000.-

Grant-in-Aid for Scientific Research (A) “Regulation of photosynthesis under variable
light (26251033)", PI, FY2014-20217, JPY31,100,000.-

Japan Society for the Promotion of Science (JST)

A-STEP (Seeds development type) “Development of technology for production of
carotenoid pigments from microalgae”, Co-I (Pl: Hasunuma Tomohisa) , FY2016-
2019, JPY61,400,000.-

Joint Research Projects and Seminars under the Bilateral Programs (Japan-Belgium),
“Study on the environmental acclimation of the symbiotic relationship between
marine invertebrates and phytoplankton”, Pl, FY2015-2016, JPY5,000,000.-

CREST: Structural Life Science and Advanced Core Technologies for Innovative Life
Science Research, “Structural Studies on the transient macromolecular complexes
formed upon photoacclimation”, Co-I (PI: Genji Kurisu), FY2013-2018,
JPY69,700,000.-
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Funds from Governments and Governmental Bodies

New Energy and Industrial Technology Development Organization (NEDO), Research
and Development of Biomass Energy, Strategic Development of Next-generation
Bioenergy Utilization Technology, "Development of Oil Production Process Using
Marine Green Algae”, Co-| (Pl: Tomohisa Hasunuma), FY2012-2015,
JPY80,000,000.-

Ministry of Education, Culture, Sports, Science and Technology (MEXT), The Green
Network of Excellence Program (GRENE), “Network of Centers of Carbon Dioxide
Resource Studies in Plants: NC-CARP”, Co-| (PI: Hiroo Fukuda), FY2011-2015,
JPY68,230,000.-

Cabinet Office, Funding Program for Next Generation World-Leading Researchers
(NEXT Program), “Technical basis for the integrated control of photosynthetic
performance (GS026)", PI, FY2011-2014, JPY133,000,000.-

Funds from Other Organizations

Gordon and Betty Moore Foundation, Marine Microbiology Initiative, “Screening
Marine Microeukaryotes for their Amenability for Genetic Tool Development”
(Grant #4985), PI, 2015-2018, USD322,388.-

m. Professional Activities

Service to NIBB

FY2010-present
FY2011-present
FY2011-present
FY2011-2014
FY2011-2016
FY2011-present
FY2011-present
FY2011-2012
FY2011-present
FY2011-2017
FY2011-present

225

Member, Faculty Meeting

Member, Future Planning Committee

Member, Space Utilization Committee

Member, Steering Committee of NIBB Bioresource Center
Member, Safety Officers of Recombinant DNA Experiments
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