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INTRODUCTION

FURAF THEERR T Y 2 —Tld. BELEMICOVWTOFH SR - RIFE CERY 2 EBHE
EHELTWET, BEF - 22N\ VELANIVTOMBIRIED S EYMEEB DERE - RIFEHG L.
SELIBFENMFARZERLCOE Y, BIIEMDFETHY . EMOSHREEEHFHLTEEL
foo HERERAANBZERET BHITIE. BFEMICET 2HBORARTY, 21 Hicld LT
ERBOBATYT., EFRRPHENEGERFZER L DD, EoOEXRRELEYMBOBREERICD
WCDERZRDB eI, SROLBFEN - BFRRICET 2ERHAERLAERROEE. ER
B, RMADOBEHICEELTVEET,

Shimoda Marine Research Center (SMRC) promotes basic sciences from molecular biology
to marine ecology and environments, focusing on integral marine biology from cellular activity
at the gene and protein level to population dynamics and environmental variability. The sea
was the source of life for biodiversity on this planet. To understand our planet and human be-
ings, we need to understand marine organisms. The 21% century is the era of life and environ-
mental sciences. SMRC aims to explore the principles of biological interactions among marine
organisms and biodiversity, and to disseminate research outcomes to society, and to contrib-
ute to education for the next generations.

t>2—& Director
WA 1B Yasunori SASAKURA
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ABOUT SMRC
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SMRC is a Joint-Use Institute for the education and research of marine biology at the Univer-
sity of Tsukuba. It was founded in 1933 as the marine laboratory of the former Tokyo Univer-
sity of Literature and Sciences. After a series of expansions and improvements since its foun-
dation, we currently have three research buildings, dormitories, training facilities,aquarium
systems, research vessels, and a station for ocean acidification research on Shikine Island.
SMRC is a research center for marine biology and related academic fields such as environ-
mental and earth sciences, with an annual 7,000 visiting researchers and students. In 2009,
SMRC was authorized as a Joint Usage / Research Center, MEXT, together with the marine
station of the University of Tokyo, and together established the Japanese Association for Ma-
rine Biology (JAMBIO). JAMBIO has made important contributions in facilitating research col-
laborations among Japanese research communities and international collaborations as well.
After undergoing some organisational restructuring, JAMBIO remains active. In 2011, SMRC
was selected as a member of the Congress of Research Institutes and Centers in National

Universities.
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SMRC was founded in 1933 as a marine station of the Tokyo University of Literature and Science. It
was renovated in 1968 when it was affiliated with the Faculty of Science, Tokyo University of Educa-
tion. Since an integrated University of Tsukuba was founded from the former Tokyo University of Ed-
ucation, the marine station has become one of the research and education centers of the university.

Since its foundation, SMRC has been achieving outstanding activities in marine biology, for exam-
ple, phylogenic studies of horseshoe crabs, allorecognition in colonial ascidians and physiological

and ecological studies of marine algae. SMRC has also provided opportunities for marine biology
education in University of Tsukuba and many other universities.
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Every year, seven marine courses on cell biology, phylogeny, developmental biology and marine
ecology are held for undergraduates in the College of Biological Sciences, University of Tsukuba.
Practical courses are also held for other organizations within the university, such as for the School of
Health and Physical Education, as well as for other universities in Japan. Practical marine courses
are also held for graduate students in the Graduate School of Life and Environmental Sciences. Two
open marine courses are provided for undergraduates and graduate students from other universities
in Japan. Social contribution activities are frequent at SMRC, with courses for high school students,

nature observation for smaller children, public lectures, as well as various other events being held
every year.
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Nationwide Joint-Use / Research Institute
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For understanding the life in the immense ocean, and for tackling global challenges such as the
environmental issues, co-operation and communication between researchers all over the world is
essential. Since 1976, when the former station was integrated into the University of Tsukuba as
the SMRC, our marine center has played a role as the joint-use institute, and from 2010, SMRC was
selected as a Nationwide Joint-Use/Research Institute of the University of Tsukuba. Through the
activities as the joint-use institute, SMRC promotes international cooperation of marine scientists,

enhancing the emergence of collaborations among different researcher communities, and develops
state-of-the-art, cross-disciplinary and next generation pioneering researches.
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Department of Marine Molecular Biology

BIGBHREDE Genetics
BE i5E %S Yasunori SASAKURA, Professor
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Ascidians are closest living relatives of vertebrates. Ciona intestinalis is the model ascidian
because of its well-annotated genome information and established methodologies for
manipulating genes. Using Ciona, our group studies genetic mechanisms underlying
development of ascidians. Particularly, we are interested in the mechanisms of metamorphosis, in which Ciona
dramatically converts its body structure from swimming tadpole larva into sessile, vase-like adult. We developed the
methods to modify genomes of Ciona by means of transgenic and genome editing technologies. The transgenic
and mutant lines established by the methods are useful tools to observe cellular and molecular phenomena during
development. We are engaged in the National BioResource Project of Ciona, which is purposed to collect, store and
provide these useful lines to researchers all over the world. A constructs for providing them to researchers upon request.

HBREE52E Cell biology
fRIE —5B i Kazuo INABA, Professor
L& V5 Bh# Kogiku SHIBA, Assistant Professor
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Cilia and flagella are important cellular organelles for locomotion and
fluid flow in body. The structure of cilia and flagella is well conserved
in the process of evolution. We study the structure, function and
evolution of cilia and flagella by using marine organisms such as ascidian, sea urchin, fish, and comb jelly. Our research
topics cover a wide range of subjects, including fertilization, morphogenesis, locomotion, evolution and ecology of marine
unicellular and multicellular organisms.

HEEMFIE Developmental biology
A0 &7 #2842 Shunsuke YAGUCHI, Associate Professor
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The main research goal of our laboratory is understanding the molecular mechanisms of body

axis formation and neurogenesis in sea urchin embryos/larvae. We also focus on the function
of nervous system in sea urchin larvae.
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RIFHE(LF 9B Evolution and Phylogeny
rhEF $#303 /#%¥2 Hiroaki NAKANO, Associate Professor
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There are many extant animals, such as xenacoelomophs and placozoans, that are
evolutionarily important but have not been extensively studied. In our group, we perform
morphological, ecological, and developmental research on these ‘non-model organisms’
with the aim of gaining new insights on the origins, evolution, and diversity of bilaterians and
metazoans.

BB

Department of Marine Ecology

RIB4 S5  Environmental ecology
Jason HALL-SPENCER #i#% Professor

Lucia PORZIO Bi#{ Assistant Professor
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As well as warming the oceans, CO2 released due to human
activities is also causing ocean acidification, which alters the
fundamental chemical balance of surface waters (e.g. reducing
the amount of carbonate). Our laboratory uses natural analogues of ocean acidification (CO2 seep) in Japan and Europe
alongside manipulative experiments to understand the eco-physiological processes involved in the response of winner
and loser species to ocean acidification and warming in Japan and on coastal ecosystems worldwide. We mostly focus on
marine macrophytes as they are key organisms for the structure and functioning of coastal ecosystems. The aim will be to
improve the knowledge on the impacts of combined ocean acidification and global warming on the fate of their distribution
and the associated ecosystem services.

Ben HARVEY Bj# Assistant Professor
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We seek to understand how changes in environmental conditions (focussing on ocean
acidification, ocean warming, and marine heatwaves) will change our oceans. Our research
is multidisciplinary, combining field-based (subtidal and intertidal surveys and experiments),
aquarium-based manipulative experiments, and desk-based (environmental modelling, statistical modelling, meta-
analyses) approaches. Our research covers a wide range of subjects within the context of climate change, including
species ecophysiology, biomineralisation, population genetics, biodiversity and community meta-barcoding, community-
level structuring processes and interactions, regime shifts and stability, and ecosystem functioning, goods and services.
Taken together, this will allow us to better understand the impacts of global climate change on coastal ecosystems
worldwide.
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B EIRSF 9B Material Circulation
FIF 7345 Bh#k Shigeki WADA, Assistant Professor
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Marine organisms and their ambient environments have various interactions. Analysis of the
interactions will allow us to understand the principle of mechanisms of marine ecosystems.
In addition, we can contribute to predict the progress of global climate change such as ocean
acidification.

BEESEYFEM

Department of Marine Complex Biology

S REEIEZ S EF Ecophysiology
Sylvain AGOSTINI Bi#t Assistant Professor
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We study the ecophysiology of marine organisms with a special focus on corals and the impact
of anthropogenic stressors on their community. Ocean warming is driving the degradation
of coral reefs in the tropic and could allow the increase of coral abundance in warm-temperate areas. However, ocean
warming comes in combination with ocean acidification which is limiting the growth of corals on a global scale. We
also study the impact of other anthropogenic stressors on marine ecosystems in general and thrive to understand the
ecology and future trajectories of these ecosystems through the study of the physiology and ecology combining field and
laboratory studies. To increase awareness of the different environmental problems that threatens marine ecosystems we

also conduct various social outreach activities.

RATSZIR - B

Technical and Clerical Staff

B fliit S Technical staff

Y5 K% Daisuke SHIBATA BEE AR Jiro TAKANO
KiE % Manabu OOUE BH &% Tomomi SHIODA

EFEHES Administration
PIFHE 5 Makoto HANETA
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There are three main research buildings, a course building, ocean data room, etc. Facilities and
equipment for diving is well maintained. In the laboratories, facilities for molecular cell biology and
biochemistry are available, including mass spectrometer, DNA sequencer, thermal cyclers includ-
ing real-time PCRs, microplate readers, light microscopes, confocal laser scanning microscope,
electron microscopes (TEM and SEM), soft X ray imaging system, calcium-imaging equipment,
high-speed video cameras, HPLC, CTD profiler, deep freezer, etc. Laboratories for experiments on
recombinant DNA, model animals, transgenic animals, as well as lecture rooms and library are all
equipped at the center. Seawater is pumped up from a depth of 3m and available in laboratories
and culture rooms at all times. Research vessels at the center are the Tsukuba Il (19 t, 900 HP, 40
persons), the Akane (0.5 t, 9.9 HP, 7 persons), the Caretta (0.5 t, 9.9 HP, 6 persons), the SMRC (8
HP, 4 persons) and Obelia (2 persons). Collections using dredges, trawls, plankton nets, etc. can be

performed using these vessels.

B8:aEs8 Accommodation
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For students and visitors, SMRC has two dormitories (building W and E) that accommodate up to 85
persons. A dining room, two bathrooms and a lounge are equipped. Three meals a day are available
at the dining room on weekdays.

FIBAE How to use SMRC

CTHADEIE. F—LX—=JILhHBFAFIIEEBED L,
MEZESEICEEA L. e-mail (im@shimoda.tsukuba.ac.jp) (T
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From Tokyo station, take a direct super express train “Odoriko” to Izukyu-Shimoda station, or take
“Kodama” shinkansen to Atami and change train to Izukyu-Shimoda station. It takes about 3 hours
from Tokyo to Izukyu-Shimoda station. From the station, take a taxi to SMRC saying to the driver
“Nabeta, Tsukuba-Daigaku” (University of Tsukuba at Nabeta). The taxi ride will take about 5 min-
utes.
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