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Preface

The Center for Marine Environmental Studies (CMES) was established in 1999.
Its origins date back to the two research activities in the mid-1980s. One is the
research on the fisheries environments in the Uwa Sea located at the western
coast of Ehime Prefecture. The scientists at the faculties of Sciences,
Engineering, and Agriculture of Ehime University started joint research
responding to a request from the local fisheries union. They revealed some
interesting physical, chemical, and biological processes in the area and finally
finished a new guideline for fish culture, which later became a national
guideline. The other is the research on pesticide pollution in India, which is
conducted by the same members. They reached an important conclusion that
the pesticide used in tropical countries can cause global-scale contamination.

Based on such a tradition of interdisciplinary collaborative research, CMES was
established to promote studies related to societal environmental problems.
Recently, CMES had three major research directions. The first is on the
variations of natural environmental conditions related to marine ecosystems;
the second is the survey of natural and artificial contamination by various
pollutants in the terrestrial, coastal, and open ocean; the third is one health
research, which comprehensively addresses the issues that intersect human,
animal, and environmental health. CMES gained financial support from the
Japanese Ministry of Education, Culture, Sports, Science, and Technology
(MEXT) through the 21st-Century Center of Excellence program from 2002 to
2006 and the Global Center of Excellence Program from 2007 to 2011. During
this period, CMES finished its'Environmental Specimen Bank for Global Monitor
(es-BANK) and a new research vessel named ISANA. Recently, es-BANK holds in
cold storage specimens over 120,000 gathered from worldwide.

CMES started a project known as Leading Academia in Marine and Environment
Pollution Research (LaMer) to promote the use of samples in the es-BANK and
the use of research vessel of ISANA by the scientific community, which is
granted by MEXT, Japan to CMES as a national Joint Usage/Research Center at
Ehime University from 2016 to 2021. This year, LaMer was renewed for its
second period from 2022 to 2027 by MEXT. In the next six years, while
continuing our activities in environmental studies, we will also start some new
challenges to integrate our knowledge from environmental studies to form a
new, direction for solving related environmental issues.

A video to introduce LaMer has been released through the YouTube channel of the Council of >

; Joint Usage/Research Centers in National Universities[SUGUWAKA Academia. in Japanese].
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Division of Environmental Dynamics
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Marine and coastal environments of the globe are influenced by anthropogenic activities and climate change.
Division of Environmental Dynamics elucidates the nature and causal mechanisms.that alter such
environments and develop effective. methods to predict the dynamics behind them. Observational and
modeling approaches, combined with the other Divisions of CMES, have been-used to address various global
environmental issues. Particularly, much effort is being devoted to the exploration of physical mechanisms
operating in the environment.
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We focused on physical oceanography. Our main research areas are the East China Sea, 40N
the Seto Inland Sea, and the Kuroshio region. We study the physical processes
responsible for the variations in water temperature, salinity, current structure, and
material transport in these areas using a hydrodynamic model. We also combine a 30N -0.01
low-tropical ecosystem model with a hydrodynamic model to better understand the
contribution of physical and biogeochemical processes in nutrients and phytoplankton 20N
variations in these areas. Recently, we added persistent organic pollutants (POPs) and
microplastics as our target materials and examined their movement and distribution using
numerical simulations. We found that the presence of ocean current can modulate the 110E 130E 150E 170E
spatial distribution of polychlorinated biphenyls in the surface ocean, thereby changing its
air-sea fluxes (Figure 1). On the other hand, we extend the timescale of our study on Figurel. Annual mean air-sea CB153 diffusion fluxes (pg m-2 s-1)
hydrodynamic processes from seasonal to interannual or decadal, and even thousands of calculated by the model (a) with ocean current and (b) without ocean
years to understand the current ocean physical environments from a historical viewpoint. current. Positive values mean from air to sea.
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Modern human societies are faced with serious problems, such as global
warming, environmental pollution, and depletion of resources. We need
lengthy proxy data to elucidate past dynamics of environmental conditions
and ecosystems to make projections. We are working on identifying such
dynamics, which may influence modern and future society, and uncovering
the driving mechanisms from geological strata. Recently, we conducted
advanced research on fish populations using fossil fish scales and
sedimentary DNA; past ecological structures use microfossils, algal, and
zooplankton-derived pigments, as well as stable carbon and nitrogen
isotopes, the Anthropocene GSSP-research project Beppu Bay, and historical
deposition of ocean microplastics.
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Left: proposal of Global Boundary Stratotype Section and Point for Anthropocene
in Beppu Bay sediments
Right: reconstruction of fish abundance by quantification of sedimentary DNA
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The Seto Inland Sea is one of the most fishery productive coastal seas on the
globe. The high productivity in the Seto Inland Sea is caused by the rich
nutrients and complicated topography (alternately distribution of narrow strait
and basin). Recently, nutrient concentration in the Seto Inland Sea has
decreased. We must understand the nutrient cycle in the Seto Inland Sea to
maintain high productivity. Nutrients in the Seto Inland Sea are supplied from
not only land (through rivers) but also the Pacific Ocean and bottom sediment.
We are developing a three-dimensional coupled physics-bottom
sediment-ecosystem model to understand how much nutrients from each origin
contribute to nutrients in the Seto Inland Sea and those temporal variations.
Furthermore, we attempt to elucidate nutrient supply mechanism from the

Pacific Ocean into the Seto Inland Sea based on hydrographic observation and
numerical modeling.

HBAR BBE m i professor Akihiko MORIMOTO

Domain of 3D physical-sediment-ecosystem coupled model (upper). Sea surface
currents in summer of Harima-Nada (bottom left), and observation using bottom
mounted acoustic Doppler current meters (bottom right)
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We studied the ecosystem and biogeochemical cycles in the ocean umaiL ...om [memm | ..mm| KRN T img I S5 )
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using field observations and numerical modeling. We focus on the
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marine lower-trophic level ecosystem in the Seto Inland Sea, which is 15 l -zolﬂf-
the representative semi-enclosed coastal sea in Japan. We observed 55%

the spatiotemporal variations of the marine ecosystem and
reproduced them using the plankton functional type model. We
simulated the marine ecosystem responses under various
environmental conditions such as the rise in seawater temperature
and the decrease in nutrient concentrations. We also studied the 48 5B B

P . 4R 6H 4A
initiation and termination processes of harmful algae bloom,
responses of fishery resources to nutrient variations, and Schematic view of marine lower-trophic level ecosystem model "eNEMURQO" and the
biogeochemical cycles between coastal and oceanic seas. ecosystem in the spring in the both good catch year of fish lavae,2005 and bad catch year,

2010 reproduced by eNEMURO.
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High-Performance Computer
(HPC) system

HPC is a computer that has many
CPU cores more than 100 for
calculating the numerical models
such as ocean general circulation
model, ecosystem-biogeochemical
model or regional climate model.

HYRBAEY AT L

BB EREOL RS EZAET DI ENTEDE
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Germanium gamma-ray detector

Germanium detector equipped with a multichannel analyzer can
measure radioactivity of a variety of radionuclide. It is used for
age determination of sediment layers by using “Pb-210"
method.

BRREPESEPY IS -
ZERMEsT (ADCP)
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Mooring Acoustic Doppler Current Profiler (ADCP) system

This is a mooring ADCP system at the bottom of ocean. ADCP is
an acoustic current meter that measures water current
velocities from the surface to the bottom within the water
column using the Doppler effect of sound waves scattered back
from the suspended particles.

EREEKPORYF AT L (ROVIRT L)

s mm I
iy

— MR HEZNASICLDKPRER T TRERL GERHE
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Remotely Operated underwater Vehicle (ROV)

ROV is a remote control underwater vehicle that captures not
only the optical image but also the acoustic image using the 2D
imaging sonar under the low transparency conditions, and it
can take the underwater samples such as the seaweed using
the manipulator.
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Division of Environmental Chemistry and
Ecotoxicology
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The aspiration of the Division of Environmental Chemistry and Ecotoxicology is to create a solution and
remedial measures for saving ecosystems from the risks of various hazardous chemicals such as persistent
organic pollutants (legacy and novel POPs), endocrine disrupters, as well as trace elements. This division has
studied the contamination status, environmental behavior, and bioaccumulation features of such chemicals in
environmental and biotic samples from marine and terrestrial ecosystems (including air, water, soil, sediment,
fish, birds, humans, and several other mammals), from global and local perspectives to assess the adverse
effects posed by these contaminants. Our division also addresses the understanding of molecular mechanisms
underlying species-specific effects and susceptibility to chemical exposure, focusing on the function of
lipophilic ligand receptors and xenobiotic-metabolizing enzymes.

?u:iEE RA # 18 Professor Hisato IWATA
BESHESR
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L_lef_i%/’?x% 5(C £ BB DEHRFEEUZITOVTHZELT ,\G“"‘ Frow X, Cnemial
VT IR DRI TVET = T':me; Ce—
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BRNA NSV ZRIU =) I VIN0E (FPO77 — L) ZEFEHIC £
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Molecular interaction Gene activation  Profein production Altered signaling Effect

Organisms in the ecosystem are contaminated by chemical substances. We investigate the Level of Biological Organization

toxic effects and risks of environmental pollutants on animals. The following are challenges Chnical Biocickiculs Tiasue Orum;m

in our research: e
1. The investigation of the genetic information of receptors that respond to pollutants and O b ﬁ% . ' %’
the species differences in response to pollutants is indispensable to assess the risk of Exposome  In Sllico & In Vito o Yoo Analysis

Prol(\omeﬁllal,’s% Lipidome Malyses

09

environmental pollutants in numerous animals. We study the linkage between genetic Analysis Screening

differences in receptors and sensitivity to pollutants in diverse animals.

2. Organisms maintain their lives by strictly regulating the function of their genes in the
body. Thus, we establish experimental systems to evaluate toxic effects by
comprehensively monitoring the expression of animal genes, such as RNA (transcriptome)
and proteins (proteome), in response to chemical exposure.

Biochemical &
Histological Analysis

Our strategy of ecotoxicological study: comparing the sequences and
function of key genes among species to assess whether authentic animals
have specific susceptibility to chemicals and to understand the molecular
mechanisms underlying the susceptibility

CENTER FOR MARINE ENVIRONMENTAL STUDIES
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Searching for persistent and bioaccumulative unknown chemicals using an integrated
approach involving a modern analytical instrument and bioassay methods, as well as
assessing ecological risk.

The numbers of chemicals produced in industries are increasing with the diversification of
lifestyles, but only a few anthropogenic chemicals are legally monitored and controlled.
Furthermore, likely, the type of potentially toxic substances and their release into the
environment are increasing yearly because their metabolites and degradation products,
impurities, and intermediate compounds are exempt from legal regulations, leading to
adverse effects on biota. We researched the development of novel searching and
identification methods, elucidation of environmental levels, bioaccumulation features,
ecological risk assessment, and new persistent contaminants, by integrating
chromatographic techniques of advanced analytical equipment and in vitro bioassay.

;E Em ¥ & Professor Tatsuya KUNISUE =

RRELEZF . EEDMER

Release of anthropogenic chemicals into the environment

4 ¥ Cetacean
5 Accumulation?

A Magnificafion?
Unidentified -
chemicals = #=Wod Fis

=
i N Accumulation?

Integrated approach

GC X GC-HRTOFMS

Searching and identification
of unknown chemicals

: iiass Ispel:tmm * GC-HRMS
ECTIE THAGy = Quantitation

+ Residue level
* Bioaccumulation

in vitro bioassay
= Toxic activity

Searching of persistent and bioaccumulative unknown chemicals by an
integrated approach using modern analytical instrument and bioassay
methods

KEREZ.REINLEE. EPRHZE
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Fle. ADMERITCA ST REMEME T DT E T MRS
FICEZ “HEN & BE" (CDOVWTDRIAZBIELTVED,

lonic environmental pollutants have been linked to low bio-persistence and
bioaccumulation. However, they are detected in various organisms and induce
neurotoxicity and abnormal behavior at the environmental exposure level
because of the development of analytical techniques, so academic and social
interest is focused on the transferability to the brain and risk assessment.

In order to evaluate the effects of exposure to ionic environmental pollutants,
we study the analysis of endogenous hormones and neurotransmitters using
mass spectrometry (GC-/MS. LC-MS/MS, and LC-QToF-MS/MS), and the
development of endpoints using the metabolomics method for target samples
such as brain and serum. Additionally, we elucidate the “commonality” and
“species difference” that lead to the mechanism of neurotoxicity by integrating
with ADME and omics analysis for various organism species.

E}%m *% HZWE Associate Professor Kei NOMIYAMA [=

Transfer of fonic environmental pollutants to the brain in various animal species
SHEDPECHETIARSRANORBITLIOER

¥ Meurctosicity (52872
¥ Effects on emotional and

Endpoints Analysis in Target Organs (Brain) using Mass spectrometry
HEHTEC S SMERE DT FRA S PRI

* Transition to the brain (351517 M EA)
*  Neurotransmitter (TR E~ 0 BEE)
+  Thyroid hormones [ B£8 T - & D RT)

Steroid hormones (A7 O 4 F L £ 0 8#F)
Metabolomics (£ #1 DS TR R4T)

IVERLE {ERE
A2 (NOAEL) (MOE) Mode of action

Understanding of "commonality” and “species-difference” of mode of action
BERMMEO AL L HE OB

Research strategies for the transfer of ionic environmental pollutants to the
brain in various animal species and their adverse effects analyses
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To evaluate the ecological risk of chemical substances, we study the
accumulation and toxicity of chemicals and analyze their mechanisms of
action in aquatic organisms, mainly fish. Particularly, we are conducted
early-life stage toxicity tests on embryos of Japanese medaka and pufferfish,
as well as immunotoxicity assessments, focusing on changes in susceptibility
to bacterial infectious disease in common carp. We also investigate the
mechanism of the observed toxicity based on transcriptome analysis
through next-generation sequencing. Recently, we evaluate the effects of
chemical substances on individual organisms and communities through
analysis of gut microbiota and sediment biota using DNA metabarcoding.

We evaluate the toxic effects of chemical exposure on the development, immune
system, and endocrine system in fish.

EHJ: I%% B # Assistant Professor Rumi TANOUE =
BEESAEZ. BERZ . KEBERZ EYHES

MIBEEENICERTERERE. N—V Ly 7RE. BRR. o
FEEFICSENDEWELEZYE. TKUIEKZENUCTKBRENES
WICHHESNTHEY . TOEBFENMRISNTNDHF TDRIBREF
EE(EFYEDKEEY (ST DHEZFHE - FRIT S8 [1] KEEY
([CIXBI2LEEMECFYEDOSRE—FOIMEDRRF. [2] £ERE(
FYEDOEYRFIES KOENEEOREN. [3] £EREELFYEDOERE
FEDFH. [4] SEYERENZRITERORREEYEBECET S
RICEFNICEVBA TV SSITEFER. / V5 =5y D Ol EIRR
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We focused on assessing the ecological risk posed by chemical substances in the aquatic 445 (Distribution) P

environment. We actively studied the occurrence and fate of pharmaceuticals and @@@/— T"’If'?:;“ })P“’m'
personal care/household products in the aquatic environment, and the bioconcentration TsEm e
and toxic potential of these bioactive compounds to aquatic organisms. Because (Uptake & Absorption) Stosnhecs S
physiological/biological effects of chemicals are triggered when their concentrations in the =

organism exceed the respective threshold values, we studied the bioconcentration, e B

toxicokinetics (uptake/absorption, distribution, metabolism, and excretion), and the i o lMetaboIism)v {Excretion)

toxicodynamics of bioactive compounds described above in aquatic organisms to address
interspecies differences in sensitivity to environmental contaminants. Additionally, We
recently started a comprehensive micropollutant analysis with liquid chromatography
quadrupole time-of-flight mass spectrometry (LC-QToF-MS/MS) to detect unregulated
novel synthetic chemicals with bioaccumulative and ecotoxic properties.

Caow aBPe"
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GCxGC-TOFMS (JEOL AccuTOF)
ZRTARAOOYRT S T-RITEEEREEE S5t

LC-qTOF-MS (SCIEX X500R)

RIE-EWEBRICERBLTVS A/ KA DERSEY
BZEBNICREITZCENTERRImDITEE T2
RIT (GCXGC) 7OX NI S LALBBESEART NV ZE
MIBTET RAELEMDOD FRLLRZBEZHET
BHTENTRETT

GCxGC-TOFMS is an advanced analytical instrument allowing
comprehensive detection of known/unknown organic pollutants
in environmental and biological samples. Molecular formulas
and chemical structures of unidentified compounds can be
estimated by analyzing their two-dimensional (GCxGC)
chromatograms and accurate mass spectra.

UZILI A LPCRY A5 Ls StepOnePlus
(Applied Biosystems)

UZII A LPCRY AT LlE. DNAVRNAZIFRIC. #Ex
EE-HNEE-SNP (1 EEZR) RERBTNTEIEE
TIARBZFEHATIIEICKI EEZYMEREICKOT
HEERITDELCTFORREZSRECEETEEI,

The real-time PCR system is an instrument that can perform
absolute quantification, relative quantification, and SNP (single
nucleotide polymorphism) analyses for DNA and RNA. By using
this system, the expression levels of genes affected by chemical
exposure can be quantified with high accuracy.

LC-qTOFIF . REHS KU EYZENY VT ILh DEEF/ R
HMOBHEFEIEEY (PPCPP XY RO—LRRE) DIIEN
BREZTBECT BN DI TI . LC-qTOFIE.
REENSSEED(LEGYE T EEMEFcFEEET.
FNBVWREEMEZRACEEREEZRIELE T,

LC-qTOF is an excellent analytical instrument that enables
comprehensive detection of known/unknown polar organic
compounds (ex. PPCPs and metabolomes) in environmental and
biological samples. The LC-qTOF-advanced quantitation with
higher sensitivity and performance, from low mass to high mass
compounds, in positive or negative polarity.

F=Ib1 20 EEEHE BZ-X800 (Keyence)

F—IbA VO VENBEHBERL . XS XBREYIRRICTH
TR EELREZRATCEKE CI AKEZEAT
BT LK BB R ORREEERDORR. 9 VINTE
D3RFTTORBFAEN. D)L TFL— DD BB
ORI Z(EDNSYF VI RENTERT,

The All-in-One Fluorescence Microscope is an instrument with
high-precision quantification functions for a variety of biological
samples. This system enables high-resolution imaging of tissue
sections, 3D-localization of proteins, automatic analysis of cells
in well plates, and tracking of cells over time.
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Division of Ecosystem Health Sciences

R RERZ BF"3132021EF@CI\/\ESESZ’FHZFUH:‘.L\’ 77.%)?“5!5"3’6‘3“0%‘5?5 ek D REICHF D
Eh-B- BB OREESENICT2IIN VR ICET SRAERELTNET  SENICE 1) FVT
IR EDBUR T RRAE = EREF W (CHIH T B IRIBR IR, 2) AR S 0 FERRICE T2 FH
MREDREXAZX LD, 3) 7/ LETPIREDNAZ 1270 | | DEMZ R 14 D FHEFIE DR F.
4)ESX-RI A -NVIREDBEATHEICRET 2T ILAMRK. MEMKR. FERRKDIFRK.5) /0K
BAERBRICBITIMENBYR LY ERREBOEABEZTOCTLET,

The Division of Ecosystem Health Sciences is'a new division created in the reorganization of CMES in 2021.
The division promotes research that contributes to One Health, which .comprehensively protects the health of
humans, animals, and the environment in urban, freshwater, and coastal ecosystems. The specific research
areas widely cover 1) environmental epidemiology to ecologically control mosquito-borne infectious diseases
such as dengue diseases in tropical/subtropical countries, 2) study of developmental mechanisms and
dynamics of antimicrobial-resistant (AMR) bacteria in urban and coastal ecosystems, 3) development of novel
technology to assess riverine biodiversity using environmental DNA, 4) field-based studies of viral, bacterial,
and parasitic diseases that occur in marine fish and shellfish such as flatfish, sea bream, and ascidians, and 5)
elucidation of the material cycle and predatory food chain structure of microbial ecosystems in coastal areas.

ENEERRDERELANILDE EEEHHELT KEBEDET
CHIT2RRPHMEYDEREFZNRRZITOTVET MR
DOFIF ) ANEEROEDZHFEEOFMEFER.2) TV
EEDOBUEN R DERRFIHIE. 3) KRR OERIm 4
BEORE - BEANZILDRATT ARV —0T VY
TRERBAUCD TEYZORENT. BIRFE - BFETILE
EARAUET =9 YA TV A MBS E PN EIEER ZF e
A VAR BREDEZ S ELENTZRE UIEDNAE SR
CEOREHIMEFEEEALTCVET . 74UV A VRE
ITPREDRET I T ERDET BN T—IUREAEPEE
HERRZEE<HELTVETD,

We conduct an ecological study on insects and microorganisms in water
and urban environments to improve the health level of humans and natural
ecosystems. The major research topics are 1) evaluation and conservation
of biodiversity in river ecosystems, 2) ecological control of mosquito-borne
diseases such as dengue fever, and 3) the elucidation of the mechanisms of
development and dynamics of AMR bacteria in water environments. We
used various research methods, including next-generation sequencing-based
molecular biological analysis, machine learning, epidemiological modeling,
bioinformatics, viral experiments using cell culture experiments (in vitro),
and mosquito breeding experiments (in vivo). We also promote overseas

field research and international joint research, especially in Southeast Asia, 3 = o 7J<}§ii¢l@ *ﬁl]m’r&@
h as the Philippi d Ind ia. s
such as the Philippines and Indonesia ;_” | I(D f#’}ﬂﬁﬁﬂ I Y—

Biodiversity in rivers bacteria in water env.
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T EBHAELTERREEDBRMEEFDRESBEDIR
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HBENREREEZBHEBLTVERT . INSOWRRIF KERE
(I TR BRDKERRE, KIEELHHILENS. LHEN
BRRACRPENRZTO>CTVERT,

Viruses, bacteria, fungi, and parasites cause serious infectious diseases in
humans, fish, and shellfish. We study infectious diseases in marine fish and
shellfish. These following four infectious diseases are the research topics in
our group: lymphocystis disease in Japanese flounder Paralichthys olivaceus,
edwardsiellosis in red sea bream Pagrus major, scuticociliatosis in marine
fishes, and soft tunic syndrome in ascidian Halocynthia roretzi. We
investigate virulence factors in these pathogens and pathophysiology in the
host organisms as basic research. Our final goal is to control these diseases
from the viewpoint of integrated pest management, including vaccine
development. These researches are conducted in cooperation with
researchers in other universities, prefectures, and aquariums.

Lymphocystis
disease virus

o e

Miamiensis avidus dsiellosis

EYMHIREZ . MEPERZ BFF

BRICEZ2BKOBDCBHILTADHEN VKT BIC
RABVHENDLIFRESSTZANDIENOBFERR
TOYMBEBRDOULSHZERDMAZITOCVERT K BFE
SOMIKKECTOYEBRIF BENE(ELESESIEDST
ULDNDIRBOE(IF MAEY DEFEBSPAHREICEEZD
IESTREEN B E T Z ILIEHENBEEDELN TSRS
RIBZICOIBRN D TR  MEYBIE - EEDE(LCLST
REOEBEBENMRINTVDTREMDHIE T CDRIR R
REMEYOBEIERZERVRED SHATL. MIRERIR D
FICHIT2MEYDRE MEDEFEL T OREDEZ KRR
BEDBEDOURBREICET BMRETO>TNET,

Many microorganisms live in the marine aquatic ecosystem and they have
various lifestyles. We focused on the biogeochemical material cycles related
to microbial activity and their response to environmental changes. How
does the material cycles on the Earth’'s surface change when the
environment changes? Environmental changes may bring changes in the
community structure and metabolic activity of microorganisms. Such
changes in the microbial community may lead to further changes in the
environment or changes in the microbial community and function may
maintain environmental homeostasis. We studied the interaction between
the environment and microbial community, the diversity of the microbial
function and the biological interaction in aquatic environments, and the role
of microorganisms in the maintenance of the global environment, using
observations and experiments.

j($*m¥¥ 5% Bl Senior Assistant Professor Yumiko OBAYASHI

. Biogeochemical cycle in aquatic ecosystem

[Upper] Biogeochemical cycle in aquatic ecosystem including microbial processing
of organic matter.

[Lower] Fluorescent microscopic images of DAPI-stained microorganisms collected
from natural seawater (left) and organic matter amended seawater (right). Bars =
10 um
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ZLDREARZENTBZETHSND YYD EDIZ
B MR TACHDEETIENHDESFIEE R
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Mosquito vector rearing and blood feeding system

Mosquito vector rearing and blood feeding system allows us to maintain
mosquito vectors such as Aedes mosquitoes in the laboratory.
Mosquitoes are reared in an incubator that can control temperature,
humidity and light. It is necessary to produce the eggs to maintain the
mosquito colony. For that, the mosquitoes need blood. The artificial
membrane feeding equipment enables the efficient blood feeding of
mosquitoes by warming blood in the membrane imitating animal skins.

IV—F1V0RXY120b—hU—9—
(307 FHi¥-SH-8100Lab)

FEEDRER (E¥200~900nm. K} 200~1000nm)
THENE-BAEEDAEN TEBZII70U—K)—5 —
TY9.,6~3840T)ILDIILFITIVTL—RTHIELTL
FI L 2ME2H A DAE RIS - HARARITNIVAIE. IR
IRZARINVAIEDHTEET T o

Grating Microplate Reader (CORONA Electric, SH-8100Lab)

The microplate reader can measure fluorescence and absorbance at
any wavelength (fluorescence:200~900 nm, absorbance:200~1000
nm) in 6 to 384-well multi-well plates. 2 excitations/2 fluorescences
measurement, excitation/fluorescence spectrum measurement and
absorption spectrum measurement are also available.

CENTER FOR MARINE ENVIRONMENTAL STUDIES
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F/UYRLUARIVTCEAEZEE(CHEH T2 &N TTAE
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Microinjector

This microinjector can inject liquid samples in nanoliter volume
with accurate control. It enables injecting small volume
samples into embryos, tissues and insects with proper needles
(material/shape). In the CMES, we mainly use the injector for
injecting mosquito vectors with viruses and dsRNAs.

EfR - ESEE

BREAE-F -SYH—ILKE
ERERHRS KRS NI—(FrUEV#LSE)

Sl . —
ARORY ZS(ICRESNEANREGCTFRITCT YT IL
AREREFRED TR ENER TT ERANYF (VT
F%) 2D R2FvERYNM RS TNF v N— =T
YA I5— FIVREEE. U — BEETU——.
/ROy (BHEDFEHER) GRDD R, SEETM
B REDEEOM. RN EbEEEINTVLE T,

Ehime University-De La Salle University International
Collaborative Research Laboratory in the Philippines

This is an overseas facility set up in Metro Manila where basic
genetic analysis and sample cryopreservation can be done
on-site. The laboratory is equipped with two laboratory benches
with sinks, a safety cabinet, a draft chamber, a PCR thermal
cycler, a gel imaging system, a freezer, a deep freezer, a
nanodrop (ultra-trace spectrophotometer), a centrifuge, and a
high-pressure steam sterilizer. In addition, local researchers are
also stationed at the facility.
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CMES Research and training boat ISANA

2 K 17.5m

2 18 40m

BRE 1.2m

fr %4 14t

RAEHAS 32%

WAES 24 kn

BRI 28 kn

AR #3508
AT REAREBLIVARE

E

> %— 6CXAS-GT 450PS/2850rpm 2%

RS

(AC100V) 71—t LRI (10kw/1800rpm)

Length 17.5m
Breadth 40m
Molded depth 1.2m
Gross tonnage 14 t

Full complement 32 persons
Speed 24 kn
Maximum speed 28 kn

Cruising range

Approx. 350 nm

Cruising zones

Coastal zones

Main engine

YANMAR 6CXAS-GT 450PS/2850rpm X 2

Complementary engine  (AC 100V) Diesel engine (10kw/1800rpm)
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Rosette sampler system

Isana has a 2.5L 10-Niskin bottle rosette
sampler with the multiple CTD sensor
(conductivity, temperature, depth,
chlorophyllia and tubidity). The rapid
operations of the sea water sampling and
the water structure profiling are able to
do using this system.

STERIHRNEY R T L

\EURGAA (C H5 8 O] BB 7R F R FE D /) \BUEE
SRMRANY AT L TYT,38kHzE
120kHz D Z K DB ER/INIL A %ZH
VWTBFDRBELADT A X -HEE.
BiZDEBEEREZERNICESRES
BTENTRECIT APIRI ST IR E
BRRNEREDEERZERT 5EY)
DEREE -SHREE=SUVII(CHIA
INTLFET,

Metering fish finder system

Isana has a state-of-the-art compact
metering fish finder system. This system
can measure the amount of fish school,
the length of fish, or the density of
seaweed bed quantitatively using the
acoustic technology.

RESBMESERY S —AZER
[[37E&E5T (ADCP)

WS TR DIIEICIEBERICKUBRD
MAETEZRENSKES CERN
ICHIES DADCPHEEE N TE T,
fNER [CRIE R DB Z E kY (CAIE
IR LR R PHIFICRDARE
<Z{E 9 2aFEDEH Bz /E
WISERFER AT BT ENTRET T,

Acoustic Doppler Current Profiler (ADCP)

Isana has an ADCP system. ADCP is an
acoustic current meter that measures
water current velocities from the surface
to the bottom within the water column
using the Doppler effect of sound waves
scattered back from the suspended
particles.
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_ Environmental Specimen Bank i
- es-BANK

I What is the Environmental Specimen Bank (es-BANK)
at Center for Marine Environmental Studies?
P es-BANK is an orderly system of collection, archiving, cataloging and management of biological and environmental

specimens from all over the world and provide them to wide range of researchers within and outside Ehime University
for improving the scope of the monitoring studies on environmental toxic substances.

- Archived specimens: wildlife, water, sediments etc., comprising about 1,450 species and 120,000 specimens collected
- from Asia, Europe, Australia, North/South America and Antarctic, and from Arctic, North/South Pacific, North/South
Atlantic, Indian and Antarctic Oceans during the last 50 years.
- — ;.'—J‘
e I Merits of Our Specimen Bank

4 )

4 o
Characteristic of the es-BANK Significance of es-BANK

Intellectual base for environmental studies
® Collection of rare specimens:

Specimens of the past can not be obtained, if ’
needed, for study by scientists for verification of past

historical events in science and so our specimen (
bank forms an invaluable wealth to the scientific
community and hence the entire human race. e‘fﬁ”K
.Quality and quantity Of the SpeCimenS: » Environmental Specimen Bank for Global Monitoring
Environmental and biological samples are amassed ’ ¢
from all over the world for a long time and kept \_
articulately documented, ready for distribution for '

comparison of present results with retrospective
summaries of the events.

.ACh'e\.’ementS: e ® Monitoring contamination by toxic substances

Our specimen bank, even though is in its infancy, ) ]

has been ranked within the top level in the citation ® Establishment of networks and sharing, exchange
index of academic publications on environmental and collaboration with other researchers/institutes

sciences. We already distributed samples to many . : P
scientific institutions and exchanged specimens with .ri(ijstfarIlncgomgé?;i;?tﬁsagfaézumr;gssgI:Qtilr?(t:li :ltr:%;ievelop
many scientists for mutual benefit.

J

Environmental Specimen Bank (es-BANK) B

-Collection, archive and management of biological

and environmental specimens L - s P~
Study on the montoro of toxc contaminarts. | CoINHEES || [sampte stming & (M) @
+Provision of the specimens to other institutes i and collaboration - e ;

- gt
Development of collaboration with other institutes m - %3
“Educating Scientists for environmental st . ’:'}Q‘Ta B

Other institutes

b St Ve

'_". 2 a — X -
S B0 : £ Collection from :
~5 R % Pl Bl é all over the world
e 4

L] b o

® Environmental specimens archived at es-BANK (as of October, 2021)

Aquatic mammal Terrestrial
Specimen Fish Reptile Bird Others
P P ‘ Cetaceans | Pinnipeds | mammals

No. of Species 709 13 386 51 17 55 225 1,456

No. of samples 119,261
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Leading Academia in Marine and Environment Pollution Research P
e P
LaMer
~. '
e

The “Leading Academia in Marine and Environment Pollution Research (LaMer)” of the Center for
Marine Environmental Studies (CMES) has been approved by the Ministry of Education, Culture, Sports,
8 Science and Technology of Japan (MEXT) as a Joint Usage/Research Center during FY2022-2027,
g following the period of FY2016-2021. In the first phase (FY2016-2021), LaMer has promoted

collaborative studies not only in environmental chemistry and coastal environmental science but also

in various fields, using its unique facilities including “es-BANK,” the only facility in the world that has
collected and preserved biological samples on a global scale, and analytical instrument for detecting
environmental pollutants and their toxicities. In the second phase (FY2022-2027), we aim to become

an “Asian center of excellence for environmental research” that leads advanced research in Japan and

other Asian countries. By using advanced research facilities and es-BANK, LaMer will further

strengthen interdisciplinary joint research in the fields of CMES’ s expertise and promote breakthrough

research by acting as a “hub” for people, information, technology, and samples. Furthermore, LaMer

will accelerate international collaborative research by utilizing its unique network of researchers in

Asia and will hold international symposiums to increase opportunities for interaction with researchers,

to foster international leaders.

Director: Hisato Iwata

Affiliation: Center for Marine Environmental Sciences, Faculty of Science (concurrent),
Graduate School of Science and Engineering (concurrent)

Field of Research: Environmental Toxicology (see p.9 for details)

LaMer's goals and activities

We aim to achieve the following goals to play a role as “Environmental Research Reinforcement of research on chemical pollution and
Center in Asia.” coastal environment: to further strengthen
interdisciplinary collaborative research in CMES’ s
fields of expertise by utilizing advanced research
facilities and es-BANK.

Reinf%rcement of Promotion of new field creation and interdisciplinary
gecearchionieherical research: to serve as “hub” for researchers,
pollution and 3 X ¢ "
coaerhl information, technologies, and samples to realize
environment . breakthrough research.

Formation of a global network of researchers: to
V5.8 tion of new H Formation accelerate international collaborative research by
Field creation and of a global utilizing our unique network of researchers in Asia.

interdisciplinary I network of [ SRRSO 8t ocbeRBat oo Sap St SED SEn e RS Sanc0 chad
research . researchers Development of international leaders: to foster
leading scientists by holding international
symposiums and other events to increase
opportunities for interaction with researchers.

Development of JEEFE AR il N (Cubbbii s S lee o T3P = oo g SCRgoRteoat ag
international
leaders
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Office for International and Social Cooperation

CMESRIZ7IY7DRERRAMR[R]IEVTORIZRFBOTEFUL R FITHUREDOERIHEEDD.
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WEERSREHEEDTRELLI ER - HREEE]| CHELEUE. AZECK. . BERMENFLLET 38 LE
MSHAZ—XZRV EIF SHREBFAZESEEUZENN DBRERRUOERRRAMRRET Y1 > -
TRRENDEBIEINTVET FL . BARIC2021FEEICRBEULLIEBEARE—F S - VRKZEBRHXRAHAES
RS MU—(ToUEVHLE) ( https://eudlsu-icrl.weebly.com/ ) ] ZEINELT . EHDENA R RN S =
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AR -HERRLRLaMerOEBRNRERICOENBDIENBFINF T,

CMES has long played a role as an "Environmental Research Core in Asia". To further promotion of CMES as the core, in year
2021, the Division of International and Social Cooperation of CMES, which was one of the four research divisions, was
reorganized into the Office for International and Social Cooperation, which oversees the entire CMES and serves as a
headquarters for the promotion of long-term international strategies. The Office is expected to play a role in gathering
research needs / seeds from developing countries where environmental problems are becoming more serious, and in
designing and promoting interdisciplinary and problem-solving international collaborative research through cross-sectional
cooperation among the three research divisions of CMES. In addition, starting with the "Ehime University - De La Salle
University International Collaborative Research Laboratory in the Philippines" (https://eudlsu-icrl.weebly.com/), which was
established in 2021, another international collaborative research laboratories (ICRLs) will be setup under the Office to
strengthen the research platform for field-based research with partner countries in Asia. The international network
established by this Office is expected to lead to the further international utilization of the core center, Leading Academia in
Marine and Environment Pollution Research (LaMer).

( — BARRNEEER
CMES -1 aEss LI-AFEERALR

7T DEIERT LS Office for International TJ4—IURTAEDER

Environmental Research Core in Asia Eme) SeEkEl CeepaEe International Collaborative
I Research Laboratories

e (ICRLs) for field-based
IRIBENRE L2755 SRR | spmrsgEEESE reseat“?h V_V'tg partner
s ntries in Asi
FRATERPS || BSUEEATEEFY || BIBEP | remmmomstaxs 0 o n AT
Division of Division of Division of Designing interdisciplinary ;
Environmental || Environmental Ecosystem research bebreen the three .
Dynamics Chemistry and Health divisions : — =
Ecotoxicology Sciences ‘ -
N T

i

e TR
BREAZ—T - SY - ILAZEFHEHRZR
SNShU— (T1UEVHLR)

Ehime University - De La Salle University ICRL in
the Philippines

7I7DHRRIN—F—
EDERHEHRE

International collaborative
research with Asian partners

Rt = —X =RV EF 7
REAMRREARDIESR
Proposing problem-solving
research based on local needs

B -#HREEEICLBCMESD 7 I 7 HLR{EDHEE
Mission and role of the Office for International and Social Cooperation
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ERBR BIEZ BREETZ OFECEYT EBRE

Member
Office Head / Professor Kozo WATANABE Molecular Ecology and Health Sciences
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FEHR Kurunthachalam KANNAN IRi5{EZ New York University School of
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CENTER FOR MARINE ENVIRONMENTAL STUDIES

Director of the Ehime University - De La Salle University ICRL in the Philippines

Visiting Professor, Takumi TAKASUGA, Environmental and Analytical Chemistry,
Managing Corporate Officer, Shimadzu Techno-Research, Inc.

Development of analytical techniques for organic micropollutants and searching of
unknown substances

Visiting Professor, Kurunthachalam KANNAN, Environmental Chemistry, Professor,
New York University School of Medicine

Identification of sources and pathways of human exposure to toxic organic
chemicals and risk assessment

Visiting Professor, Myung-Joo OH, Fish Pathology, Chonnam National University,
Research on aquaculture and fish diseases

Kim Eun-Young, Environmental Toxicology, Kyung Hee University (Korea), Professor,
Understanding of the molecular mechanisms that determine species differences in
sensitivity to chemicals and risk assessment for wildlife

Visiting Professor, Michael Thomas MONAGHAN, Molecular Ecology, Genomics,
Group Leader, Leibniz Institute for Freshwater Ecology and Inland Fisheries,
Germany and Professor, Free University of Berlin

Study on evolution and biodiversity of freshwater organisms based on molecular
ecology and genomics

Visiting Professor, Divina Medina AMALIN, Entomology, Pest Management,
Biological Control, Professor, De La Salle University, Philippines
Integrated pest management using biological control techniques
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Xinyu Guo, Professor of Physical Oceanography

Akihiko Morimoto, Professor of Coastal Oceanography

Michinobu Kuwae, Associate Professor of Coastal Paleoceanography and Paleontology
Naoki Yoshie, Senior Assistant Professor of Biogeochemistry

Concurrent member

Hirofumi Hinata, Professor of Coastal and Ocean Engineering

Tomoya Kataoka, Associate Professor of Hydrology, Coastal Oceanography
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Hisato Iwata, Professor of Environmental Toxicology

Tatsuya Kunisue, Professor of Environmental Analytical Chemistry

Kei Nomiyama, Associate Professor of Xenobiotic Metabolomics

Kei Nakayama, Senior Assistant Professor of Environmental Toxicology
Rumi Tanoue, Assistant Professor of Environmental Analytical Chemistry
Mari Ochiai, Assistant Professor of Environmental Toxicology

Concurrent member

Shin Takahashi, Professor of Environmental Chemistry and Environmental and Analytical Science

Hiroshi Ishibashi, Associate Professor of Ecotoxicology
Hazuki Mizukawa, Associate Professor of Environmental Chemistry
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Division of Ecosystem Health Sciences

¥ RIED F== RDREEIZ OTECEYZ EERE

#H R AN B— mR¥

# B AMEBRT EVMIRKER. BEYMERREFE

FHEBIE 83K R DA ILREARTI—NAF0O0I— DA ILRE
RIEHE

BEHR fnk  BS RIEMAEYE

B BEB Wt EFEOHFEYRE IVNIBETZE

B BAURY UFv—R HFHFERT

B RB=% F RDAEEIZ0IEEZ

Kozo Watanabe, Professor of Molecular Genetics

Shin-Ichi Kitamura, Associate Professor of Aquatic Infection Science

Yumiko Obayashi, Senior Assistant Professor of Biogeochemistry and Oceanography.
Yasutsugu Suzuki, Assistant Professor of Virology

Concurrent member

Satoru Suzuki, Professor of Environmental Microbiology

Seiya Watanabe, Professor of Biochemistry

Richard Culleton, Professor of Molecular Parasitology

Yo Miyake, Professor. of Stream Ecology.

VAN
/O

1984  FHISbE ARG DKEIC KD FIBRISIREDIRFIRIE 2009 SHHZEAZFI GRIZEIE. (/55 - B4R ERERERT .

1988 A VRICHITZEZHERDIAFERFIE EFR -t =8 H) [CHBR

1999°  CMESERIL (FFFR5 BF : IRIRENRE . AEARERIRE TRl AL AR ARAT . 2012 SBUCAZRARMMEICEIR (2013F )
RIEFEFHITA. Bt hEYUY AT —U3Y) 2015 REHSZEE

2002 21{tHECOETF O S AITERIR (2006F T) 2016 HEFIA- HEHSHR LS ER o Rz 7R (LaMer) |

2002 es-BANK#E#EZIL SRE(2021FT)

2004, ARESMERTD B 28R 20271  [HREREEATERFT 2[R - R ZERRI (. [ERR -t

2005  es-BANKRIZT HEERPT) 72 [ERR - tE =@ = | (ColhE

2006 HENYUYRT—YaVELE 2022 . HEFIR - HERFRR [ E255 0 R RIS HUR (LaMer) |

2007 ZE=NJLCOEZFOZ S AICEKIR(2011FT)
2008 FEERBMIVSR]HE

200HRE (2027% T)

22





