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Journal Righlights

LHCSR1-dependent fluorescence quenching is mediated by
excitation energy transfer from LHCII to photosystem | in
Chlamydomonas reinhardtii

Kotaro Kosuge, Ryutaro Tokutsu, Eunchul Kim, Seiji Akimoto, Makio Yokono, Yoshifumi Ueno,
and Jun Minagawa
PNAS 115, 3722-3727 (2018) doi: 10.1073/pnas.1720574115.

Photosynthetic organisms are frequently exposed to light intensities that surpass the
photosynthetic electron transport capacity. Under these conditions, the excess absorbed energy
can be transferred from excited chlorophyll in the triplet state (3Chl*) to molecular Oz, which
leads to the production of harmful reactive oxygen species. To avoid this photooxidative stress,
photosynthetic organisms must respond to excess light. In the green alga Chlamydomonas
reinhardtii, the fastest response to high light is nonphotochemical quenching, a process that allows
safe dissipation of the excess energy as heat. The two proteins, UV-inducible LHCSR1 and blue
light-inducible LHCSR3, appear to be responsible for this function. While the LHCSR3 protein
has been intensively studied, the role of LHCSR1 has been only partially elucidated. To investigate
the molecular functions of LHCSR1 in C. reinhardtii, we performed biochemical and
spectroscopic experiments and found that the protein mediates excitation energy transfer from
light-harvesting complexes for Photosystem Il (LHCII) to Photosystem | (PSI), rather than
Photosystem 11, at a low pH. This altered excitation transfer allows remarkable fluorescence
guenching under high light. Our findings suggest that there is a PSI-dependent photoprotection
mechanism that is facilitated by LHCSR1.
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Reports

- Commemorative workshop for Professor Graham Farquhar,
2017 Kyoto Prize laureate
Modelling Plant Responses to Environmental Factors -Report-
By Marc Carriqui Alcover (PhD student)

in Universitat de les Illes Balears, Spain
& in THE UNIVERSITY OF TOKYO, Japan

Not all people are capable of revolutionizing the way of studying and understanding
their area of knowledge. Prof. Graham Farquhar, with his physical and mathematical
models applied to plant physiology, is one of those people. For this reason, on November
12, he was recognized with the Kyoto Prize in Basic Science. Also for that reason, a
commemorative workshop for Graham Farquhar was held from 17th to 18th of November
at the University of Tokyo.

More than 100 people attended the workshop of 'Modeling Plant Responses to
Environmental Factors' at the Koshiba Hall in The University of Tokyo. Up to 11 lectures
and 23 posters made it clear several things. The first, the enormous impact that the studies
published in the second half of the twentieth century by researchers like Prof. Graham
Farquhar have had in the wide range of today’s studies. Second, that Prof. Farquhar
continues to surprise us in 2017 with new revealing models. And third, the symposium
has served to demonstrate once again that Japan continues to be a cutting-edge country in
the world of plant physiology, with numerous researchers who carry out high-impact
science.

This symposium, organized by Dr. Ichiro Terashima, Dr. Tomo’omi Kumagai and Dr.
Wataru Yamori from The University of Tokyo, was opened by the first at midafternoon,
leading out to the first session of conferences. During the first day, Dr. Kouki Hikosaka
from Tohoku University, introduced the audience to the basics of the Farquhar model,
including recent advances in temperature acclimation of photosynthesis. Dr. Ko Noguchi
from Tokyo University of Pharmacy and Life Sciences revealed some of the underlying
mechanisms that explain a decrease in photosynthetic rates due to the inhibition of the
respiratory chain, Dr. Tomo’omi Kumagai from The University of Tokyo presented a new
individual and hydraulic trait-based model for simulation of drought-induced tree
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mortality and Dr. Akihiko Ito from National Institute for Environmental Studies focused
on ecosystem models for the global change era, identifying possible strategies to improve
the photosynthetic models. Then, Prof. Graham Farquhar from Australian National
University detailed his latest modeling studies on stomatal behavior and the interaction
between nitrogen assimilation and the photorespiratory path. And, to finish this first day
of conferences, poster presenters introduced their work to the audience with a flash talk
before the poster viewing session and the reception. This drinking session favored the
creation of a relaxed atmosphere in which to discuss science and provided an almost
unique opportunity for researchers, especially for students, to be able to ask directly and
first hand to Prof. Farquhar of any of their doubts or to show the different works they
have been doing to receive suggestions from the professor.

Next morning, the second day of the workshop began with four conferences that placed
much emphasis on leaf and plant level ecophysiology. In this session, Dr. Yusuke
Mizokami from CEA in France revealed an uncoupling of stomatal and mesophyll CO»
conductances to environmental variables while Dr, Yuko Hanba from Kyoto Institute of
Technology highlighted the differences in the limitation of CO; diffusion in primitive
land plants, ferns and mosses. Then, Dr. Naoko Matsuo from Mie University identified
the different strategies in water use and salt tolerance in semi-arid plants and Dr. Wataru
Yamori from The University of Tokyo assessed some of the biochemical and molecular
mechanisms of the photosynthetic induction. In the end, Dr. Toshihiro Hasegawa from
Tohoku Agricultural Research Center analyzed the effects of global climate change in
terms of [CO.] and temperature variations on rice productivity and Dr. Hiroyuki Muraoka
from Gifu University revealed the nature of temporal changes in photosynthetic and
respiratory processes in forest ecosystems.

The workshop ended with an intervention by Prof. Graham Farquhar, where he
summarized and reviewed everything that was spoken and showed at the workshop.
Definitely, both talks and posters gave a fairly complete view of how it has been able to
continue advancing knowledge in plant response from Farquhar’s works from the 70s and

80s of the last century.
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