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INTRODUCTION

FRAFTHEBRBREL VX —TIE. BEEMICOVWTOFHSERE - RIRE TEMR
THRERMARTHEL TVET, BERF - FV/NTELANILTOMBEGED S EYE
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BEEYICEAT BRBEOAFAIRTY, 21 HiCIZEMRZ CTRRORA T, BEFRKR
PHENBEFZEELDD. EMOEAREBECEMBOEEERICOVWTOERZ
AOBTOHIC. SBRLBEEY - BFRREICETSERNMARCATRROEE. &
KB, RUROBERICBELTVWEFXT,

Shimoda Marine Research Center (SMRC) promotes basic sciences from molecular bi-
ology 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 beings, we need to understand marine organisms. The 21* cen-
tury is the era of life and environmental sciences. SMRC aims to explore the principles
of biological interactions among marine organisms and biodiversity, and to disseminate
research outcomes to society, and to contribute to education for the next generations.

tra—K FTE i
Tomoki CHIBA, Director
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ABOUT SMRC

THEEBREL Y Z— 3B EEMFEOME - ABE2THESNEAZOLERRBEH
KR T T, RRNERAFZHBEERBRERFTL LT 1933 (B 8) FICAIRINIE
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BEBECAE I —ILRTHEIRNBERT—>a>yEF LT L TIREIC
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BEENT000 A\BEDZ < OMEE. ZEMNSINET, 2009 FEICIF. RRAFL
Dy bT—UBTH BT VN1 FHEHEEN S (JAMBIO) B BRI FEE DH[F
FA - HEARHSE LTRESIN. 2EHICH 2 EBREERDOATEZ ROICEHIED
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ML TUWET, 2011 FEDSIFELAEMBHAER - LV Z—RBOX Y N—CR
D. EHPEOEMARDOPFKICABIITSNTUVET,

SMRC is a Joint-Use Institute for the education and research of marine biology at the
University of Tsukuba. It was founded in 1933 as the marine laboratory of the former
Tokyo University of Literature and Sciences. After a series of expansions and improve-
ments since its foundation, we currently have three research buildings, dormitories,
training facilities,aquarium systems, research vessels, and a station for ocean acidifi-
cation research on Shikine Island. SMRC is a research center for marine biology and
related academic fields such as environmental and earth sciences, with an annual 7,000
visiting researchers and students. In 2009, SMRC was authorized as a Joint Usage / Re-
search Center, MEXT, together with the marine station of the University of Tokyo, and
together established the Japanese Association for Marine Biology (JAMBIO). JAMBIO has
made important contributions in facilitating research collaborations 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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THEBXRERL >4 —[IRRNEMAKFOMBERR E LT 1933 FICAIRINE Lo M.
RRYBEAFEZEWEEBRRFAIRFAOHRZE T, 1976 FICKKAF THEBRRE >
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FLIH R HRARZZIZLDZ L DARFOBRBREDZL LTHBICHEMRL TE XL,
SMRC was founded in 1933 as a marine station of the Tokyo University of Literature and Sci-
ence. It was renovated in 1968 when it was affiliated with the Faculty of Science, Tokyo Uni-
versity of Education. Since an integrated University of Tsukuba was founded from the former
Tokyo University of Education, the marine station has become one of the research and educa-
tion centers of the university. Since its foundation, SMRC has been achieving outstanding ac-
tivities in marine biology, for example, 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.

#X B EDUCATION

FRAFZEMZENROEBRED L FICT7HRMN, BFEMZRVICHREMZE. ZR
DT REEVFE. ERZFOFEBORBRITEONE T, . AEFEHOT) Y AR—
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ARERENROLABRBREBLRABLTUVER T, COfth. ERENRORFABEC/NRFEE
HNROBABRER. BLUOTRBESF. ARBHEHBLIT>TVET,

Every year, seven marine courses on cell biology, phylogeny, developmental biology and ma-
rine 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.
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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 grad-
uate 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.

EFFEFH - 3k FFERER

Nationwide Joint-Use / Research Institute

[ERBBFICEITZEMOEAZER L. HIKRIBMEDOL 527 0—-/NILRREICIDHE
CreoIlid. BERADHARE[OEEEFINFAIRTY, WEAF THEBRBEE > 2 —
&, 1976 FORRICGER AL EERBREERFD 5 OHM (FAHFEHABHRMER) =&ET.
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ZBC. AREBII 227« OFBENHERAERZ MRS . FTIHHAE - SEFEETRIEAZE - X
HARHRMRZAILE L. BERROEREZEORNRE L THETZEZENELTVEY,

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 Tsuku-
ba 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.

Shimoda Marine Research Center
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THEBEERt>2—E& Director
FiIE B8 #¥® Tomoki CHIBA, Professor

BIEEMSFEM

Department of Marine Molecular Biology

BIGIEHREDE Genetics
A i5{E i Yasunori SASAKURA, Professor

RV IERABTEIYICE > HEVEBSHEY TY, "VYD1ET. 7/
LBERHIEESNECFRIEOZEBALERIBEILL TVWEZARXITL AR
YERBAWT, AHRMESN TV BOEGCTFHEEDRBICEDHATULWETY,
B, RVHA RIS v IS BGEDSEBEDREANCRKOFZ KE <
ZhEtE3 1ZRE] OAEAMTSEELTHELTWEY, oo AZID
LRV OBGEFHREZENYY / ARERTTZBVWTHERICHETNS
EBOL S YRV IZ Vv IVRRPEATERFRREEH L. ChH50ER
REEEHRPADOHEEICIRETZFaFINAF )Y —RBEICHRKSE
LTWETY,

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.
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FHIE —5B #i% Kazuo INABA, Professor
2& 1\V5g Bh# Kogiku SHIBA, Assistant Professor
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MICEET D AN L. BLEWVWDFORIZIBESAN
<HIRZEEDTVE T,

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.

REEMF52E Developmental biology

20 1247 ##8¥% Shunsuke YAGUCHI, Associate Professor

B OMBETIE. V2O - $IEEBVT. EEBRICHIT3EE#HD
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FIZHRADESBEREDEDLISICEGLTEmON, £lee Z01BIE
ICHRBE VWS EENED L S ABREZ R LTS -OMNMIDVWTERE R
HESELTWVWETY,

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.

(L FE 2 EF Evolution and Phylogeny
hEF $808 ##3% Hiroaki NAKANO, Associate Professor

REMKEICES L TLWBEMOHRICIE. BEBEVPERBYE LD
SICEMFNICEETHBICHDDDSTIREALHESNTLRVEHY
NELFELETT. RELEDTFTIE. DL 5 BBVROMEFH.
ERFN. REFHMRZTS LT, EAERBYPRETYOEIR.
. SREZBATZCZENELTVETD,

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.
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Department of Marine Ecology

IRIFHEREF9E  Environmental ecology
Ben HARVEY BjJ# Assistant Professor

- BIERBEE\C CEEEM. B, 8K HroLSICihi-s0iE
EEZTWKONWZEBRLESELTWVWEY, 70 —JLRAE. KIEEER.
ETVVIRESHERBT TO—F 2T o>TVET, [EZHCVSEICE
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XEAN—D—F 17, BEBECHEEER. LY—LY T RCRE &
RRRMEE. SRRV —CEIARCBLEVEMZR > TVWET, ThS5DHRET
ICEOHARDAFERRICH T IMEBIBEORBRLTEOEER LD &LL<
BETEED,

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.

HILEHEF FF Evolutionary ecology
1| 8 BhE Osamu KAGAWA, Assistant Professor

BEISBERABEMICENTULWET, COSHMEIFEDLSICLTEEN
T=DH?ZFLT. TNSIEVNCLTIREZT THIISN TS o 2 L ERE
FOERBIIBZCRESNTET XL, ZORREBIFEABBASNATLAEV
HAHZLRINTVET, T —ILRT—IPERRR. HEtETU V.
EM - RFET /I UORERGELT. COEYSHRERFORIVICHRE L TWL
£,

Marine ecosystems exhibit high biodiversity. How did this diversity originate,
and how has it been maintained until today? Although numerous theories
in evolutionary ecology have been proposed, many aspects of these processes remain unresolved. By
integrating fieldwork, rearing experiments, statistical modelling, and ecological genomics, we aim to
elucidate the fundamental questions in biodiversity science.

T2 - B

Technical and Clerical Staff

BiiiS A#E%¥  Manabu OOUE [Li#R IEAER Shotaro YAMANE
Technical staff EEF ;8B  Jiro TAKANO ¥a—Y /—+ > George NORTHEN
FHHS Bt EA  Yukihito TAMURA

dinietation

8 Shimoda Marine Research Center




%ﬁm j*{, ﬁz% Recent Publications

- ~,

PRl L

BIEERESE

Sasakura, Y., N. Yuzawa, J. Yamasako, K. Mori, T. Horie, and M. Nonaka. 2024. Environment-mediated vertical trans-
mission fostered uncoupled phylogenetic relationships between longicorn beetles and their symbionts. Zoological
Science 41:363-376.

HEEMF S E

Iwamoto, H., K. Oiwa, K. Shiba, and K. Inaba. 2024. X-ray diffraction recording from a small amount of fibrous pro-
tein materials oriented by a micro shear-flow cell. Biophysics and Physicobiology 21:e210014.

Kinoshita-Terauchi, N., K. Shiba, M. Terauchi, H. Noguchi, and K. Inaba. 2024. Flagellar proteomic analysis of the
brown alga Mutimo cylindricus revealed a novel calcium-binding protein abundantly localized in the anterior flagel-
lum. Protist 175:126070.

Kinoshita - Terauchi, N., K. Shiba, T. Umezawa, and K. Inaba. 2024. Distinct regulation of two flagella by calcium
during chemotaxis of male gametes in the brown alga Mutimo cylindricus (Cutleriaceae, Tilopteridales). Journal of
Phycology 60:409-417.

Nakayama, T., M. Nomura, A. Yabuki, K. Shiba, K. Inaba, and Y. Inagaki. 2024. Convergent reductive evolution of cya-
nobacteria in symbiosis with Dinophysiales dinoflagellates. Scientific Reports 14:12774.

Sakurai, H., K. Shiba, K. Takamura, and K. Inaba. 2024. Immunohistochemical characterization of spermatogenesis in
the Ascidian Ciona robusta. Cells 13:1863.

Yamamoto, R., Y. Tanaka, S. Orii, K. Shiba, K. Inaba, and T. Kon. 2024. Chlamydomonas IC97, an intermediate chain
of the flagellar dynein f/I1, is required for normal flagellar and cellular motility. mSphere 9:e00558-24.
REEMFDE

Komoto, T., K. Ikeo, S. Yaguchi, T. Yamamoto, N. Sakamoto, and A. Awazu. 2024. Assembly of continuous high - reso-
lution draft genome sequence of Hemicentrotus pulcherrimus using long - read sequencing. Development, Growth &
Differentiation 66:297-304.

Yaguchi, J., K. Sakai, A. Horiuchi, T. Yamamoto, T. Yamashita, and S. Yaguchi. 2024. Light-modulated neural control of
sphincter regulation in the evolution of through-gut. Nature Communications 15:8881.

Yaguchi, S. 2025. Meeting report: Society for Developmental Biology 83rd annual meeting. Development, Growth &
Differentiation 67:6-9.

REECFEDEH

Hayashi, M., and H. Nakano. 2024. Staging of post-settlement growth in the nudibranch Aypselodoris festiva. Scien-
tific Reports 14:16157.

Nakano, H. 2024. Elucidating the origins and early evolution of Bilateria through Xenacoelomorpha. Saibou The CELL
5:369-372.

Sp= o, g
BAERFEM - BEESEWMFIM

RIGERFDEH

Cornwall, C. E., S. Comeau, and B. P. Harvey. 2024. Are physiological and ecosystem-level tipping points caused by
ocean acidification? A critical evaluation. Earth System Dynamics 15:671-687.

WERRFSH

Abe M, Seko N, Hoshina H, Wada S, Yamasaki S, Sueki K, Sakaguchi A. 2024. Simple and convenient preconcentration
procedure for the isotopic analysis of uranium in seawater. Analytical Methods. 16:2478-2488.

EREBZSH

Higuchi, T., T. Miyajima, T. Takagi, I. Yuyama, S. Agostini, T. Nakamura, and H. Fujimura. 2024. Current status and
potential of coral reef conservation through human interventions: focusing on coral bleaching. Journal of the Japa-
nese Coral Reef Society 26:19-37.

TLAVY—=2R
TAYIIYERDSHAETETSHT LICHRTHNBTHY (2024 F 7 B)

https://www.tsukuba.ac.jp/journal/biology-environment/20240805140000.html

VZHRICEVEDOAOEHODMHEZRET S AHD=XLZRR (2024 F10 A)

https://www.tsukuba.ac.jp/journal/biology-environment/20241018180000.html
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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 including 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 II (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.

18:855% Accommodation

KBE. LA -EROKRFEREPHARMBEDI-OIC. 2BETWHR. 3EETERD?2
BMOBBERLDHD £, BE, BE. AFENER/INTHDH. RERZFHDIRZHLIC
ISCTRELTWVWET,

For students and visitors, SMRC has two dormitories (building W and E). A dining room, two
bathrooms and a lounge are equipped. Three meals a day are available at the dining room on
weekdays.

*UFH?‘:T ’;z"i How to use SMRC
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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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https://www.shimoda.tsukuba.ac.jp
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