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Misaki Marine Biological Station (MMBS), School of Science,
The University of Tokyo, is located at the southwestern tip of
the Miura Peninsula in Kanagawa Prefecture, right in front
of the rich waters of Sagami Bay. MMBS was established
in Misaki-cho in 1886 as the first Marine Laboratory in
Japan to serve as a base for zoological research in this area
with rich and unique fauna. In 1897, it was relocated to
Aburatsubo, a more biota-rich area, and it will celebrate its
140th anniversary in 2026. MMBS has contributed greatly
to the development of marine animal researches in Japan,
and together with the world's oldest marine biological
laboratories in Woods Hole (U.S.A.), Naples (Italy), and
Plymouth (U.K.), has left a significant mark on the history of
biology. The old main building, constructed in 1936, served
as a place for research and education for many years, but
the research activities of the full-time faculty members
and students were later moved to the research building
completed in 1993. The old main building was renamed as
the Memorial Building, and was actively used for student
training, researches by non-native researchers, nature
observations, and other community activities, but was
demolished in 2019 due to its age. In 2020, a new education
building with student training rooms, an museum, and an
aquarium was completed. The education building is used
by a total of 10,000 domestic and international researchers
annually, or 20,000 if student training is included, and
continues to contribute to the development of biology as a

place for research and education.
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The old lab buildings in the Misaki city area (top) and Aburatsubo
(bottom).
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Stolonization of a syllid species Megasyllis nipponica
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Colony of a dampwood termite Hodotermopsis japonica

1. Evolution of Life History Traits in Animals (Dr. Miura)
Animals adapt their life histories by changing various traits in
response to environmental conditions. We are investigating
the developmental systems used to modify the morphology
of a wide variety of animal taxa during their life histories
using histomorphological observations and molecular
embryological analysis. We are also trying to understand how
these life history traits have been acquired and upgraded
during animal evolution by using comparative genomics
and transcriptomics. Specific topics include: "Developmental
mechanisms of stolonization, a unique reproductive mode in
the annelid Polychaeta", "Embryological origins of pentaradial
symmetry in echinoderms", "Development and evolution
of suckers in cephalopods", "Developmental basis and
adaptive significance of the unique body plan in the phylum
Echinodermata’, and "Mechanisms of terrestrial expansion in
isopods".

2, Developmental and Evolutionary Mechanisms of
Phenotypic Plasticity (Dr. Miura)

Phenotypic plasticity, which is the ability to flexibly
change traits in response to environmental conditions,
plays an important role in biological evolution, and some
taxonomic groups show distinctive phenotypic plasticity
or polyphenism. Especially in insects, caste polyphenism
in social insects, life history polymorphism in aphids, and
mandibular polymorphism in stag beetles are known, and
their physiological developmental mechanisms have been
clarified one after another. In addition to these studies in
insects and other arthropods, we are currently investigating
the mechanisms of sex change in fishes in response to
environmental conditions, in an attempt to discover the
mechanisms and evolutionary roles of plasticity common to

a wide range of animals.
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A colonial bryozoan Bugulina californica

3. Caste or Zooid Differentiation in Eusocial and
Colonial Animals (Dr. Miura)

In social insects, which exhibit eusociality, and marine
colonial animals, there are castes or zooids that have different
characters and play different roles within the same-species
colony. These polymorphisms are also considered to be a
type of phenotypic plasticity, and it is thought that different
phenotypes are induced by modifications of developmental
programs during individual development. We are focusing
on termites, a eusocial insect, and the bryozoans, a typical
lineage of colonial animals, to establish experimental systems
for rearing from colonies collected from the field and for
inducing different phenotypes under rearing conditions, in
order to examine what kind of developmental modifications
work and how they have been acquired through evolution.
In addition, we are trying to understand the evolutionary
significance of such developmental modifications.

4. Exploring the Origin of Bilaterians (Dr. Miura)

How bilaterians evolved during the early evolution of animal
kingdom still remains a mystery. Recently, it has become
clear that the phylum Xenacoelomorpha, which includes
acoels, is the most basal taxon among bilaterian phyla. The
environments around MMBS are excellent because many
marine invertebrates including acoels can be collected
and some acoel species can be easily maintained in the
laboratory. We have focused on several species of acoel
species to observe their developmental and reproductive
patterns in detail, and to study what physiological and
developmental mechanisms they have acquired. Based
on these findings, we are attempting to deepen our
understanding of how bilaterians have evolved and

diversified.
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An acoel species Hofstenia atroviridis
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(Ciona intestinalis)

Ciona-SAAF Ascidia-SAAF
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Structure and function of the sperm-attracatnt SAAF in the ascidian species

5. Molecular Mechanisms of Sperm Activation and
Chemotaxis during Fertilization (Dr. Yoshida)

In many animals, spermatozoa are attracted to an egg during
fertilization, and the sperm chemotaxis plays an important
role in the sperm finding the egg of the same species. We
have identified the sperm-activating and attracting factors
(SAAFs) in ascidians, and clarified the structural differences
between them. Furthermore, we found that the Ca** pump
(PMCA) in the sperm membrane acts as a receptor for the
SAAF. In this study, we are clarifying the mechanism by which
the spermatozoa sense negative concentration changes, such
as a decrease in the attractant. Now, we are investigating
that the mechanism of Ca’*-induced regulation of the
flagellar waveform in order to understand the regulatory
system of sperm motility. We are also studying the molecular
mechanism of sperm motility in marine teleosts initiated by

osmolarity change.

6. Regulatory Mechanism of Fertility in Mammalian
Sperm (Dr. Yoshida)

In general, mammalian spermatozoa do not have the ability
to fertilize immediately after ejaculation, but they acquire
their fertility during the process in the female reproductive
tract, and can penetrate the zona pellucida and contact the
oocyte after the acrosome reaction. We have shown that
SVS2, a mouse seminal vesicle secretory protein, regulates
the state of sperm fertility, and delivers sperm to the oviducal
ampulla, where oocytes are waiting. Currently, we are trying
to analyze the molecular mechanism of sperm capacitation.
We are also investigating whether the peptide fragment of
SEMG/SVS2 can be used as a sperm protective agent in the

treatment of male infertility.
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7. Studies on Development and Evolution using
Teleosts (Dr. Kurokawa)

We are studying the development and evolution of
vertebrates, focusing on the following two topics.

(1) The molecular mechanism of vertebrate developmental
arrest and how it was acquired in the process of evolution
using an annual killifish (Nothobranchius korthausae)
inhabiting East Africa.

(2) The function of genes involved in vertebrate head
development using grass puffers (Takifugu alboplumbeus)
that spawn in groups on the Araihama beach near the Misaki

Marine Biological Station.

8. Colony Formation Mechanism of Siphonophore

(Dr. Oguchi)

Sophisticated colonies in eusocial and colonial animals are
called "super-organisms" because they are composed of
many individuals but behave cooperatively as if they were
a single organism. Among them, Siphonophore (Cnidaria:
Hydrozoa) is one of the most representative examples of
"super-organism", formed by arranging individuals with
specialized morphology and functions in the right places.
The formation of such colonies requires mechanisms that
allow individuals with different roles to be placed in the
right places, but the mechanisms underlying such colony
formation are not fully understood. By observing the
developmental processes and using gene expression and
functional analysis, we are investigating the differentiation

mechanism within the siphonophore colony formation.
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Spawning behavior of the puffer fish
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A siphonophore species Agalma elegans
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National BioResource Project
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Marine invertebrates have long been used to study animal
development, evolution, reproduction, and neurophysiology.
Among these marine invertebrates, the ascidian is the closest
invertebrate to vertebrates in the phylum Chordata and has

basically the same systems as vertebrates.

The ascidian Ciona intestinalis (Type A: also called Ciona
robusa) is a model species of ascidians, with a compact
genome size of about 115 Mbp, which encodes 16,671 genes,
the basic set of chordates. The larvae, which reach the larval
stage only one day after fertilization, consist of only about
2,600 cells. A laboratory rearing system has been established
in C. intestinalis, and genetic approaches to analysis,

especially transposon transformation systems, are possible.

Currently, C. intestinalis has been selected as a resource
animal for the “National BioResource Project” of MEXT Japan.
In collaboration with the Shimoda Marine Research Center,
the University of Tsukuba, and the Graduate School of
Science, Kyoto University, we are collecting and preserving
wild-type, transgenic, and mutant strains of C. intestinalis,
as well as plasmid DNA used for strain creation and gene
disruption. In addition, we are promoting a project to collect,
store, and provide plasmid DNA used for strain creation and
gene disruption, and to make information on these resources

available to the public.

In MMBS, the University of Tokyo, we mainly provide
the wild type (closed-colony strains) of C. intestinalis. This
material can be used to study evolution of vertebrates,
development, and physiology, etc. If you are interested in

using experimental materials, please contact us.

NBRP Ciona intestinalis:
https://nbrp.jp/resource/ciona-intestinalis/
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Marine Frontier Science Project
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In 2017, we launched the second phase of the Marine
Frontier Science Project, a University of Tokyo fund to support
the activities of the Misaki Marine Biological Station. The goal
of this project is to bring together researchers from a wide
range of fields and experts in business and industry in Misaki,
and to use the results of basic research using the creatures
that live in the waters of Misaki as a source of treasures, from
which we aim to create innovative businesses and industries
that are unique to Misaki. Misaki Marine Biological Station
will be a "miraculous sea of innovation, the MISAKI in the
world," and we hope to disseminate this information to the

world.

The sea in front of MMBS is a "treasure sea" with the
richest biota in the world, which attracted the attention of
Edward Morse, the first professor of zoology at the University
of Tokyo. The results of research conducted at the MMBS,
which is a world leader in basic biological research on marine
organisms, have the potential to create many innovative

businesses and industries.

This is why we would like to ask for your generous
support and donations to make Misaki a "miracle sea of
innovation, the MISAKI of the world" by bringing together
researchers and specialists from all over the world to pave
the way for innovative businesses and industries from basic
biology research. Let's explore the research frontier together

from the sea of Misaki.

Please support the Marine Frontier Science Project.
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Joint Coastal Faunal Survey
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Sagami Bay, which faces the MMBS, is home to an abundance
of marine life that is rare in the world due to its underwater
topography and ocean currents. As a result, new and
rare animal species are collected there even today. In
collaboration with other marine laboratories and expert
taxonomists studying various marine animals from all over

Japan, we are investigating the evolution and diversity of life

in marine environments around Japan, including Sagami Bay.
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Miura Pearl Oyster Project
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Prof. Kakichi Mitsukuri, the first director of MMBS, who was
conducting experimental research on pearl cultivation, gave
advice to Kokichi Mikimoto, the founder of pearl company
Mikimoto, and started technical cooperation on pearl
cultivation in 1890. At present, with the technical cooperation
of the Mikimoto Pearl Research Institute, the MMBS is
working to promote pearl cultivation for marine education
and community promotion activities. In addition, the pearl
oysters cultivated at MMBS are provided to researchers inside
and outside of our university for use in various research

projects.
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In 2012, MMBS signed a cooperation agreement with Miura
City, Kanagawa Prefecture, and as part of the agreement's
activities, opened an exhibition room for marine education in
the former memorial hall. At the same time, we established
the "MMBS Supporters' Association” to help maintain the
exhibition room and provide explanations to visitors, and
with the support of Miura City, we are making efforts to
contribute to the local community. With the launch of the
Educational Building in 2020, the exhibition room has been

reborn as the new "Sea Showcase" and continues to play
a role in promoting public education to all visitors and the
local community. The exhibition also collaborates with
Keikyu Electric Railway, which provides transportation to the
local Miura City, to introduce the diversity of marine life to
local residents and tourists, and to support marine education
activities. In addition, we work with Kanagawa Prefecture,
Mikimoto, Hakkeijima Sea Paradise, Marine Science Senior
High School, Yokosuka Technical High School, and nearby
fishermen to conduct marine education and regional

cooperation activities.
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As for educational activities, we work as an affiliated division
at the Department of Biological Sciences, Graduate School
of Science, the University of Tokyo, where we provide
practical training for the department and graduate students.
In addition, more than 20 times a year, open field training
sessions with students and graduate students from other
universities are conducted, as well as field training sessions
for national, public, and private universities and high schools
using our facilities. To provide educational activities for the
public, nature observation events are held every year.

A museum for marine education, "Sea Showcase," has
been set up in the education building, and is used for
practical training, nature observation events, and tours by
local elementary schools. It is also open to the public on an
irregular basis. In this museum, materials and specimens are
exhibited to introduce Misaki's marine research activities
at MMBS, and its history, which can be used for marine
education. In particular, various types of specimens of
fishes and invertebrates collected in Sagami Bay, as well
as wooden furniture used since the Meiji, Taisho and early

Showa periods, allow visitors to experience MMBS.




l HE 58 Facilities |

ZIBERBRERFAICIE. AR, HEMR. HREMFER. B
BRIEEDD Y. AR HEMR. REEERTIEIXRA
BIKDMHEE N, AR EHERICIIREARE AT
DIeHDKIEEEZRBELTVET, £l HEHEAIC,
BICDOWTED, REFRICOWTHS T EDOHKS, B
TE MBOYVa—r—X) ZRKZLE L, IXTORE
YITWi-Fi ITK B4 2 —%y EOTHBWERITET,
Ko, TRRORE/ HBFERELTBYEITDOT. F
BEMEFHELOMRRICIEEER S EE 0,

WEW EMBENE (408) RUSEEMSE (308).
AEEE=2—. K74 FR— R, EBC Y F 1R~
2— EKRLA. ARAEE. ZERRE.

M —< Il 17> —. U7 IVZA L PCR R
B, BEO#. SihEo. RESL Y-S =1
JLEBREE. b,

BRAACEEEN (17t BB 214) :6mm T4V —{FE 0«
VFCATL— L BHEERBFENE. NI RE—
EHEA. AGES500m £TOH R Ly JREHNATRE, M
BATEM (EE5%E448) 2E, RENM 1 &,

The Misaki Marine Biological Station has a research building,
an education building, a waterfront fieldwork building, an
accommodation building, etc. The research building, the education
building, and the waterfront fieldwork building are supplied with
natural seawater, and the research building and the education
building are equipped with aquarium rooms for breeding
experimental research animals. In addition, an exhibition room,
"Sea Showcase," has been opened in the education building, where
visitors can learn about the sea and the laboratory. Wi-Fi Internet

access is available in all buildings.

In the Education Building, 40 biological microscopes and 30
stereomicroscopes, large screen monitors, whiteboards, low-
temperature incubators, seawater sinks, refrigerators, and other

equipment for practical use are available.

In the Research Building, thermal cyclers, real-time PCR analyzers,
ultracentrifuges, cooling centrifuges, confocal laser-scanning

microscope, and fluorescence microscopes are available for use.

The Research Vessel "Rinkai Maru" (17t, 21-passenger capacity) is
equipped with a winch with 6mm wire, A-frame, high-performance
fish finder, bow thruster, etc., and can perform dredges at depths of
up to 500 m. Two small boats with outboard motors (capacity: 5 and

4) and one wooden classic Japanese boat are also available.

e

gan‘ning Microscope

Eai@t Research Vessel "Rinkai-maru"
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l. Use and joint research

Utilization and joint research Researchers (including part-
time researchers, postdoctoral fellows, etc.) affiliated with
universities and research institutions in Japan and overseas
can use the Center for joint researches, research meetings,

and dissemination of academic results.

Il. Education-related joint use

A. Collaborative Training

Researchers or equivalent researchers (including part-
time researchers, postdoctoral fellows, etc.) from domestic
and foreign universities and national and public research
institutes are invited to conduct various types of practical
training (including seminars, tours, etc.) in laboratories,

departments, and faculties using the facilities at MMBS.

B. Joint Educational Research

Undergraduate and graduate students from Japan and
overseas are invited to stay at the laboratory and conduct
their own research projects (graduation research, master's

thesis, doctoral dissertation, etc.).

C. Open Course

We offer several open training courses for undergraduate
and graduate students from other universities, depending
on the students' level of proficiency and field of interest. The
application period for each training course will be set and

announced.

D. Others

If there is still room and the laboratory management
committee approves, MMBS can be used for non-profit
general educational activities by elementary schools, public
institutions, private companies, and organizations, and for
other research and educational activities. The application will
be considered on a case-by-case basis, so please contact the

Experiment Station Office.

Please refer to the website (https://www.mmbs.s.u-tokyo.
ac.jp/wp/) for the application procedures.
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e-mail: office@mmbs.s.u-tokyo.ac.jp

Misaki Marine Biological Station

School of Science, University of Tokyo

1024 Koajiro, Misaki, Miura, Kanagawa 238-0225, Japan.
Tel: +81-46-881-4105 Fax: +81-46-881-7944

e-mail:  office@mmbs.s.u-tokyo.ac.jp
URL : https://www.mmbs.s.u-tokyo.ac.jp/wp/
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From Tokyo Area

1. Take the Keikyu line for Misaki-guchi (70 min from Shinagawa Station).

2 . Take the bus for Aburatsubo Onsen at Misaki-guchi Station. (Bus stop #1)
(15 min)

3. 5-min walk from Aburatsubo Onsen Bus Terminal.

From Haneda Airport

1. Take the Keikyu line to Keikyu-Kamata (10 min).

2. At Keikyu-Kamata, transfer to a train to Misaki-guchi. (60 min)

3. Take the bus for Aburatsubo Onsen at Misaki-guchi Station. (Bus stop #1)
(15min)

4. 5-min walk from Aburatsubo Onsen Bus Terminal.
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