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Elucidation of light energy conversion mechanisms in the ocean by microbial rhodopsins
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Abstract

In organisms, including human beings and microorganisms in ocean, biological protein molecules are responsible for
the light reception. However, in general, proteins are transparent and are thus not responsive in the visible light region.
Therefore, photoreceptive proteins have evolved that can bind a chromophore molecule, which can absorb visible
wavelengths of light. One of the largest groups of photoreceptive proteins is the rhodopsin protein family (also called
retinal protein), where vitamin-A aldehyde retinal is employed as a chromophore. On the basis of the background,
rhodopsins serve as models for membrane-embedded proteins, for photoactive proteins and as a fundamental tool for
optogenetics, a new technology to control biological activity with light. In this study, we found and analyzed several
new rhodopsin molecules from the microorganisms living in ocean surface for understanding the use of light energy on

the earth.
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Fig. 1 Schematic collaboration diagram.
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Genomic consequence of hybridization between the two groups of Chaenogobius annularis caused by
isolation events of the Sea of Japan
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Abstract

Hybridization between divergent groups is recognized as a powerful mechanism of speciation and driving force in
generating the biodiversity. Chaenogobius annularis is an intertidal goby distributed around Japanese archipelago with
two geographical groups: the Sea of Japan and Pacific Ocean groups. Our previous studies revealed that these two
groups exhibit substantial genetic divergences and are forming a hybrid population that consists of mainly post-F2
hybrids at the Taro coast of Iwate prefecture. Here, we performed restriction site—associated DNA sequencing
(RAD-seq) and whole genome sequencing (WGS) of Chaenogobius annularis to investigate the genomic status of the
hybrid population. RAD-seq data demonstrated that the hybridization between the two divergent groups has generated
a stable hybrid population with novel genomic composition. In addition, WGS made us develop single nucleotide
polymorphism markers located in genes which enable to trace their introgression in the hybrid population and identify

genomic incompatibility and/or adaptive introgression.
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Estimation of migration route of fully marine fish based on Neodymium isotopic ratio of vertebra
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Abstract

Neodymium isotopic composition applied to vertebra of marine fish in order to establish new tool for
estimation of migration route. Trace metal concenrations (Mn, Cu, Ba, and Nd) were also determined. For
preliminary experiment, Japanese horse mackerel (Trachurus japonicas) samples obtained from Miyako,
Sado Island, and Kochi were performed. Nd in vertebra were separated using solid phase extraction
method, and then measured isotopic composition by multicollector ICP-mass spectrometer. Both Nd
isotopic composition and trace elements concentrations were characteristic each sampling site, which
indicated that the marine fish vertebra preserved the information of their habitat. Proposed method will be
applied to the vertebra samples of young Pacific Bluefin Tuna from Kyoto and Kochi and validate as a
chemical tracer to estimate of migration route. Automated solid phase extraction system was developed to
simplify chemical separation procedure. This system is made from robust to highly concentrated acids and
corrosive hydrofluoric acid and can be operated without expertize for chemistry.
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Abstract (Times New Roman 10pt)

Radio carbon isotope could be useful tool for investigating migration patterns by using the difference of
concentration value of carbon 14 on each sea area such as the Oyashio current and Kuroshio current. In this
study, migration pattern of humpback whale Megaptera novaeangliae and common minke whale
Balaenoptera acutorostrat which were stranded in Hokkaido were estimated by radio carbon isotope,
carbon-14. For humpback whale, migration pattern of south to north was observed and the whale might be
lost the way to north at Sea of Japan. For common minke whale, migration pattern for two years was
observed and the whale migrated only in Kuroshio current.

(Abstract should not be longer than 10 lines).
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Development of a new N2 fixation model based on wide area observations in the North Pacific
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Abstract

N2 fixation is the largest external influx process of nitrogen from the atmosphere to the ocean, but the observation
based global estimation still has large uncertainties. As a results, several different approaches have been proposed to
model the N fixation process, and only few earth system models have explicitly introduced the N2 fixation process. In
this study, we re-estimated the global distribution of N> fixation based on a new observational data of the Pacific, and
based on our new estimation we have been developing a new N2 fixation model. Our new global estimation showed
significantly different spatial pattern of N2 fixation in the North Pacific compared with previous studies. This result
suggests a possibility of overestimation of global N fixation rate in previous studies. In parallel with the data analysis,
we introduced a preliminary version of N» fixation model into our earth system model, MIROC-ESM. This is the first
framework to test the N2 fixation in ESMs of Japan. Further improvement is currently in progress.
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Fig. 2 (a) Estimation of global distribution of surface N2 fixation
rate obtained by SOM. (b) Estimation by GAM. (c) Global
distribution of nitrogen fixer calculated by MIROC-ESM including
a N fixation model.
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Evaluation of metabolic potential of archaeal community in North Pacific Ocean using the MAPLE
system
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Abstract

We performed functional metagenomics of surface sea water samples collected at 9 sites of low latitude
areas in the Pacific Ocean from 2011 to 2012 to highlight difference in functional traits of ocean microbial
community. According to community structure analysis based on ribosomal proteins detected by MAPLE,
all free-living fractions from 9 sites were mostly composed of bacteria although all particulate associate
fractions contained achara of 3~6.5% and eukaryote of 2.4~5%. We performed canonical correlation
analysis based on the module abundance to highlight difference in functional traits between free-living and
particle-associate fractions. As a result, we found that free-living fraction correlates to the modules for
amino acid biosynthesis and transporters such as amino acid and metal ion.
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Abstract

International GEOTRACES program aims to clarify the sectional distribution of trace elements in the ocean. Key

parameter defined in this project includes Al, Mn, Fe, Cu, Zn, Cd and Pb. Though there has been great progress in

chemical oceanography on dissolved trace elements in the ocean, limited information is available for particulate trace

elements due to the difficulty in observation and chemical analysis. Clean digestion techniques are important especially

for contamination-prone trace elements, such as Al, Fe, Mn and Pb. In this study we have designed a new digestion and

evaporation system. This system operates in a closed system and benefits to minimization of sample contamination

from surroundings.
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Fig. 1 Digestion and evaporation system for suspended particulate
trace elements (Maruyama, K. et al., in prep.). Acid vapor was
absorbed in the alkaline trap at the downstream.
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Abstract

The mechanism of osmoregulation in fresh water fish is largely unknown, although some of neurosecretory
hormones are considered to be involved in that. In this study, by using recently developed genome editing
tools, TALEN and CRISPR, we establish knockout lines for isotocin vasotocin, which are orthologous
genes for mammalian oxytocin and vasopressin. We successfully induced frameshift mutations to isotocin
and vasotocin genes, and the analyses of the knockouts are under way. For the understanding of the
mechanism, we are simultaneously performing morphological and electrophysiological analyses by in situ
hybridization and patch clamp, respectively. The understanding of the mechanism by these
multidisciplinary analyses may give us an answer how adaptation to freshwater occurred in the teleost

lineage.
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Fig. 11ERLT=/ v 7T NAXHOBETO—H], N
VR UEGF OGS Rk 0%, 23bp OHFETER
FEATHIENTE, ZHICXY, AArEELTH
WENDEINE, 7L —2v 7 L, EERAY by Uik
NETIHEREN2 W, T EBERILT&F T 4 Y b
YO 7T U MEKBIEH L=,

in situ hybridization EZHAWEZHEL KN T LV AR—HF
— DR

FHHEH O mRNA FEBLAAZ% 9% in situ hybridization %
ZRAWEZEERL T U AR—F =B biED TV,
NKCC72 ED T VAR —F — DB THRHTES L9
W27 BHE CORB[EEZRT I ENTER, —HT,
V2aR 72 EOSREITE LT, BBRED DRV D H, B
Ryl LTI TE Ty, BT, MIck
WkLET e havzHAWTnsDT, 4%, Yo bharky
b T 52 LIck . BME TO LY ESRE R EE T3
R 2 FTREIZ T 2,

NY "oy =a—uarOESAERET
NY by =a—u B RRRC GFP TEFR LA XD

RO, RoF I T3 UTETRY b rma—ua rORKIE
& BT Lo, ARIREE (BEK) THE L7c A X WIHBN T,
AT K Z R L, HIRIECERE Lo A X B CIRARSEE 70 7
KERTZ ENbholz, -, BERCERE L2 A X BIL,
LR CHRTE LIz A X L FBKBEEICERRETRD
Npdol-, ZOZ EiE, ANV byt BREBEERICOR
M ENTWS Z L 2RET 5, BEIRENZ L, %
KETOZOREFRIT, Y b UKD RZEHCE L T &
. PRIRIEAZ R TS IETOMRETH D,

4. FLEOESHODEE

BHFTETIX ) v 7 T U NOFER, EBEN, JBREZM R
T EAT o7, FOHFNG, TREIZRZDWILE S 13E -
72X N OREN R 25055, BT, /v o T
7 N ORBIRNIFHTIRT T D05, KZEBBEZE ME M 28 7 %
DD D, Stk BIEE TOEFRFLHIRENT | TG HETF 072 fEAT .
BIO/ v 770 M e S HIZED, kLAY EKELEY
DIREERE DO O T, TieFk 2 (3 Bl &
fIID DWW HRBEOKICEGELLTE 20N, LW HEl
FOREZEMIIH LT, FATHLS DL D TH D,

SE

(1) Kagawa N, Honda A, Zenno A, Omoto R, Imanaka S,
Takehana Y, Naruse K. Arginine vasotocin neuronal
development and its projection in the adult brain of
the medaka. Neurosci Lett 2016; 613:47-53

(2) Kanda S, Akazome Y, Matsunaga T, Yamamoto N, Yamada
S, Tsukamura H, Maeda K, Oka Y. Identification of
KiSS-1 product Kkisspeptin and steroid-sensitive
sexually dimorphic kisspeptin neurons in medaka
(Oryzias latipes). Endocrinology 2008; 149:2467-2476

(3) Kanda S, Karigo T, Oka Y. Steroid sensitive kiss2
neurones in the goldfish: evolutionary insights into
the duplicate kisspeptin gene—expressing neurones. J
Neuroendocrinol 2012; 24:897-906

(4) Saito D, Urano A. Synchronized periodic Ca2+ pulses
define neurosecretory activities in magnocellular
vasotocin and isotocin neurons. J Neurosci 2001;
21:RC178



BELTORHEZRF - -FEMEYDOMEERIROSE & HERTE
INUEREX D A X A &l

Empirical and theoretical studies for sex change in parasites with mobility
on hosts: a case study for a small gastropod Sabia conicus

e 52, AR - 1FH S A7 AR, E-mail: sachi.dwarfmale(at)gmail.com

7 iEF, R KB -

AN SAE#F7ERE,  E-mail: anomalocarid18(at)gmail.com

FHH fhK, EFKEGIRMIZCET, E-mail: sawada(at)anet.soken.ac.jp
T ETE, B - KEIEEAF, E-mail: irie(at)aori.u-tokyo.ac.jp
Sachi Yamaguchi, Dept. Information Systems Creation, Kanagawa University
Noriko Yasuoka, Graduate School of Humanities and Science, Nara Women's University
Kota Sawada, National Research Institute of Far Seas Fisheries, FRA
Irie Takahiro, Atmosphere and Ocean Research Institute, The University of Tokyo

Abstract

Molluscs exhibit diverse sexual systems including sex change. In this study, we focused on a small protandrous
gastropod Sabia conicus, a parasite of other gastropods. Since the previous study reported the mobility of this species,
we studied the relationship among movement, site of attachment and reproductive activity. Our results suggest that the
mobility is low, while juveniles or transitional (sex-changing) individuals sometimes moved, mostly within hosts. One
case of inter-host movement was observed without death of the host. There is no clear relationship between the original
sites and the frequency of movement. Small individuals attached on females were more likely to mature as males than
those attached on the host shells. This result provides a basis for a theoretical modeling of sexuality and life history in

parasitic animals with mobility.
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Abstract

The present study of taxonomy and DNA barcoding on the argentine genus Glossanodon around Japan
revealed the presence of an undescribed species including its juvenile form. This species most resembles G.
semifasciatus “Nigisu”, a commercially important species, but differs from it in having the following
combination of characters: 13 pelvic-fin rays (vs. 10-12), 28-30 gill rakers (vs. 35-40), 6 dark blotches on
the dorsum (vs. 7), and a narrow longitudinal silver band on the side (vs. broad). The analyses of the partial
mitochondrial COIl and 16S genes of two genera and five species of Japanese argentines excluding G.
lineatus (no sample) indicated that they were distinguished at species level. Further, the juvenile features of
G. microcephalus and three characters of pigmentation distinguishing the juveniles of G. lineatus and G.
kotakamaru were newly found: e.g., all juveniles examined of G. microcephalus (25<mm SL) have no
black vertical bars on the body known in the early life history of argentinids.

1. XC®IZ
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BSKU 118801, 38 mm SL

Fig. 1 Two specimens of Glossanodon sp. collected from
Tosa Bay. Adult, BSKU 117782, 90 mm SL (upper), juvenile
BSKU 118801, 38 mm SL (below).
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Fig. 2 Juveniles of Glossanodon microcephalus, BSKU
121591, 25.0 mm SL (A), BSKU 121594, 69.4 mm SL (B).
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Fig. 3 Phylogenetic tree constructed by the neighbor-
joining method for mitochondrial COI region sequences in
five Japanese argentines and three out—groups. Each value
of clade indicates the probability of boot-—strap.
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