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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: Sea of Japan and Pacific Ocean groups. Our previous studies revealed that these groups exhibit
a substantial genetic divergence and are forming a hybrid population that consists of mainly post-F2 hybrids at the Taro
coast of lwate prefecture. We analyzed the genomic status of this population by de novo genome sequencing, RAD-Seq,
amplicon sequencing, and whole mitogenome sequencing, and investigated genome evolution upon hybridization. RAD-
Seq data revealed that the hybridization between the two divergent groups has generated a stable hybrid population with
novel genomic composition. Moreover, mitogenome sequencing showed that significantly large numbers of
nonsynonymous substitutions occurred in most haplotypes of the Pacific Ocean mitogenomes in the hybrid population.
These findings would provide crucial insights on genome evolution upon hybridization between divergent groups.
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Fig. 1 Assignment plots of the Taro hybrid population
and surrounding populations.
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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 with 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 both for membrane-embedded proteins and photoactive proteins. In addition, the photoresponsibility
of rhodopsins is utilized 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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Abstract

Tsunami deposit is useful tool for estimating prehistoric tsunami hazard. At Sendai plain, conflict between
sedimentological and archaeological paleotsunami studies makes it difficult to reconstruct robust tsunami
history. The difference may be due to the difference of geomorphological properties of each study site, and
consequent C dating results. We therefore concluded that paleotsunami history should be estimated from
integrative approach with consideration of the preservation potential of tsunami deposit at each site. Our
dating results at inland and nearshore sites were correlated reasonably, and thus could be contributed to

reconstruct paleotsunami history.
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Fig. 1 Location map of the study area. Base map is made
with 5 m mesh DEM data provided by the Geospatial
Information Authority of Japan.
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Fig. 2 Dating results of tsunami deposit at study sites.
The probability distributions described in red were
estimated from previous studies (Sawai et al., 2012;
Miyairi et al., 2017).
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Abstract

We examined the relationship between the stable oxygen isotope ratio (5'%0) of shells and the temperature at
which the shells were mineralized by living intertidal cowries (Monetaria annulus), aiming to establish a
new method for estimating paleo-temperature experienced by ectotherms from body size of their exoskeletal
fossils. The shells analyzed in this study are the by-products of a previously performed laboratory experiment,
in which wild-collected Monetaria annulus were reared at 6 constant temperatures. A simple regression
analysis indicated that the relationship between temperature and 20 is linear with a negative slope, as widely
known across marine calcifiers. We also preliminarily conducted an X-ray diffraction analysis of a fossil
cowrie shell, collected from the Pleistocene Kazusa Group in Boso Peninsula. The fossil was shown to
remain purely aragonitic, suggesting the possibility of the original 80 compositions were preserved in the
fossil shells. The method for estimating paleo-temperature based on body size can be tested to fossil cowrie

shell specimens.
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regression line with 95% confidence bands is shown.
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Fig. 2 X-ray diffraction (XRD) profiles of two fractions of a fossil
shell specimen of Erosaria helvola (sample id: FCYQ74).
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Genetic and physiological analysis of the mechanism underlying adaptation to freshwater in teleosts
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Abstract

Teleosts, the most prospered vertebrate group, spread their lives to both seawater and freshwater environments.
Accordingly, they should have at least two distinct mechanisms to adapt to these environments. However, both
mechanisms are not understood precisely, probably due to the lack of genetic manipulation in these species. Here, we
applied transgenic and genome techniques to an euryhaline teleost, medaka, and have been establishing genetically
modified medaka for physiological experiments. In this report, we established a isotocin GFP transgenic line, whose
isotocin neurons are visualized by GFP, and succeeded in establishing a single cell experimental protocol using loose-
cell patch clamp technique. We found that isotocin neurons increase their firing activity in salt water environment, which
is opposite to vasotocin neurons, neurotransmitters of which and isotocin neurons are supposed to be duplicated from a
single gene. Target tissues of them are now ongoing by using in situ hybridization and gene knock-in technique.
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Advanced approach of coastal environmental monitoring by Mussel Watch
using super hydrophobic compounds from sewage water
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Abstract

Mussel Watch is one of coastal environmental monitoring for micropollutants using bivalves. Blue mussels
and Green mussels are the most popular species for Mussel Watch. The authors have been observed that
bioaccumulation patterns of some micropollutants, especially LABs, are different between Blue mussels
and Green mussels because hyper hydrophobicity of LABs. To know the difference of elimination rate
between the species, elimination experiment was conducted. Propotion of longer carbon chained- LABS
and higher chlorinated PCBs were decreased after 7days breeding comparatively. It is suggested that green
mussel would have high elimination ability than Blue mussel. On the other hands, LABs are kinds of
molecular markers for sewage pollution. Mussels which have high LABs concentrations indicate lower
8N values. There are positive correlation between §'°N in soft tissues of mussels and algae. It can be
explained that §'°N in mussels are reflected surrounding environment and contributed sewage pollution..

1. [ZLC&HIZ

NFEERBE O EIE RO = U o F OEYERN 7
FEELTATABO MEZHWE-E=4%1 > 7 (mussel
watch)23® 0, 1970 FRUUBEIEF 1L OFT — X OFERMR b
%. Mytilus J& & Perna J&1¥ mussel watch Ofx b FEM 2
BTHDHA, EREBEORETBEIN TRV OREIRT
HD. TORD, BaprEEk R sMERAWEE=XY v
THEREBMICHE CE W E W IENH -T2, Lo,
HWRBIIEE T T 2R ET DI FU A HA (R viridis) &,
K KB P HEZEH E T2 LT x4 T4 M
galloprovincialis) DWW L LTAERLTEY, mifd
DONYF = a w7 ZENARERB MR THD. 29
LW EEZT T, HiE O I RBEEENTEORFHA DO T,
2015 FEIZ LTV XA HTA LI R AT A ORIC L DIHEY
WG EREMEDEWIZ OV TR Z T - T & /-

REEEOLDOINETOMENDIE, 2TV FAHTALIF
VA TADOIEITBNT, AEREYRYE OFBRIEICHEAENTE
O LTz, BN TH TR~ —T—THHHEHET L F R
VBV LAB)IZEBWT, TOMBEOEWITEEE Th - 72,
LABs DX R VU A HA OMEITHEREY & HEIL QO e—5 T,
LTV XATA O LABs IZHRBIC 1 » ARE LR =5
Lo v— F b &N T LABs EHEAELL L TV, R
U =F L Ak OBKERB LA EWET B2, A
T XA TAIL LV IEFREOMARE LT\ D Z L TR
&b, LABs 1 34EWEMENED H 25 NG EIEAILEH O HF
TH L VBUKERE ML THD. DD, REFEELE
WHREIZI T LABs #HARICZENAE L, BRELTINETH
BINT 725 TR T2 ELD AR OENT & D AE WG
PEDOREZENBEEICRNT-Z LR SN, 20X D s
I L5 @B LA OERRROENERGET 5720
2, WFEIZI1T D BUKEA LA OPEHEE B OEFE 2 3~
%R A FEf L.

ZF0O—J5, MfEICHEA L T, LABs OB & =R ERN
REEGBN) O RIIZ AR OFEEN R S iz, xR ER AR
ICE 58BN OEIZZNETICHHESNTWDRZEDED
MEITA <, FRZAETEPK & ARIDEIANES L7 KRz B W
T R B RAMBOMAIIRETH T E 2D,
—7J7, LABs [ZAREANCAHY & LTEEN TS E5fiE
HolkEm<Thy, TARKERO~—IT—L LTHWLRTHY
5. Mussel watch (23T LABs &8N Z# A/ s 2
EIZEY, BREES~ONBEROEFARFIZ OV TH 2
BEL L THHTHDREMENE 2 b,

VLo sns, RHFETIE A 27X A4 A LI RV
A A OBKREARILEWIRIEEDTERMZE, B.A A JEEIA
OSBRI EEBER O & NAEREOFE, 25
ZEEHME L.

2. MIERE - FiE
A BUKPEABEE Y O P e OFER S

201749 A28 =& XifE LR EARIEEED 7 A OIERIFC
B LA TABIOREN T A DL T VXA B A - 3
RUA A%, 7 HREATHEKF CEIRICTHRE Lz, HIR
T IEAREE T, BUKIZEAIT-7-. 0 HEB L7 HH D
BIZDWT, ERIR & TR RaR - b L, AR Chhitig
WD VB AN T A< NI T 7 4 —BIX O NE
EHruvw 7T 7 4 —THEMEITY, LABs, PCBs # W X 7
n~ 77 7EESHEHE X OB AER R R CRE -
ERLT.

B A WA DO ERFENARLE BN TR & N\ BRI D % G-

LABs L ZHZLZERNMKLOBEREZ X0 FEICHS 729,
WRBEHO T A B L OEBEN SRR LA TR 5
LABs IBEDHT £ 81N OREEIT-7-. S HIZ, —RAEE
FHL LT, A 1A LR CHAD HER L 7= HEBREDS5N OHlE
FiTolz. WRIBEWOA HA BLOT AVL, BEEMND E




7ok A RERICHFIENA T O 7 A ORI LZ. 55
N3 EHZ 2T, LABs 122\ T IRERIREE 30 k% 7 —
NUTHRETFTA X% A LREROFIRTHOT 21T o7z, 81N
WZoWTIE, B L7 A B I UOEHE L, E£0
FEREN+IELND HEE AREIT DDA KK
PTCERIE S N LB RIALNE B dEE Isoprime Z AW T
AT LT, TARBY 72 RBRIC X 0 BRALER I X 2 K o i
SN |[ZHEE L 722 L 3R E A TH D,

3. BREER
A BUKPER (LS O HElERE O &

PR EAT o T2 fE R, I RUATAITT HEIC AL
DEFETET, n=1 OFRETT. £/, EREIEDIC LABs
DaBIR—a YRREELTD, ROV ROREIX
WS A ERETIERW DR b 5. 2L
RRBHIFRERA LI EZZ DML, FXHEEIZ DWW
TEBREITHIBDET D,

Blue day0
50% 50%

Green day0

40% 40%

30% 30%
20% 20%
10% 10%
0% 0% . i
Cc11

Cio cC11 c12 cC13 Ci14

Blue day?
50% 50%

Green day7

40% 40%

30% 30%
20% 20%
10% 10%
0% 0% - =
C11

€10 C11 c12 C13 C14

Fig. 1 #BMEBRATH% O LABs O [F R4 A (Blue : A

FHX A HA. Green:I KU A HA)

PEMSRER 231 5 LABs O RIE R Z Fig. 1 1R T.
ATH XA HA 1 day0,7 WIN b RFEH 1200 F C12)D[FH
BREEEMELLTERY, THRICCI2E&IEEE-~=b 0
DREREIIBD B2 oT-. —J7, 0 HEDI KU AH
A 1% C13 MME LT AHEREMIZ TV A 7R LTV e, 7 H
& 12 C12 LV HIERWEIG L2 o7=. PCBsIZBW T, &

WHRBOFEBMEROWRE « SR Lz, 57 9% A
HAFXIRIATA LD EABEBNRSZNEEINTWDTZD
@), BEIFRED B BRI B MEAMEVMEA 2 L 0 HRlk S
RTVOTITE TREE L TV, ERICIEREHD
LABs 5 EFH D PCBs & Vo 7= XY 3 OB K ME 2 Hr
ALE W T DY EIE A3 WO ATREMEAS TR ST,

B A WA DO EFRFNAEFH TR & A& EJRO %S

A H A ORI D 2 F FNLK LI IEEY) T H Dk IRA
W DOENLARFRR & KT 5 LB 2 b, R IREEWIE SRR
ZREIRICH ST DA, IR TR O K ITIIREE ) D i &
NTHEECT V=T 7e & —IRAFER DRI /I Re /e A fF e
RETHDLEZEXDOND. ZOREERIET D720, HAE
IR & OUKEPEIRN RIS LTI %A DA M T A
ERIL, TNETNORNMKRLZ I LR, 740 L A
7#%4ﬁ4%%% IXIEOFBN R 5= (Fig.2). Dz

ENT T YA T A OWRARER D 2 R RN KL XA RE 2 SRR

DR G 5 F &R LT 5. B R2=0.65 & Tl
Em VBRI & LT, RLARABEMALT LH T A0
FMET 2 ERPE IZFE— TRV E WS EFROENICHRT S
BRI S, 5T VA A OREE R EEEHE T H
% 3 r HRREE DL It pl z K 2 DITR L, 7 AV
BOBMTREE D X0 B O AF REZE R OB ES) &2 X9 %
EWVS AT — L OBV BT DL EALND. K

DOIEIFREREFIL TR TR EERIZA S, TORHREFN
(RE DML O ALTR D R & Bfe 5 ENE 2 BT

18 -

£ °

£

% . oo

g o

ﬁ 10 [ e

~ - e

..

® Ty =100%-1.12

e % 055

H

II\ 2 T T 1

Iy 8 12 16

7 # 4 615N (%)

Fig. 2 RPFTHICERIN S NI T A & AT 5% 1 A #JIK
E D ZE R FALHRL D BIFR

CORREREZ, HICT A EEBNM LA A FO
LABs & 815N O Pf# % Fig.3 12K L7z, 2 E T & FERIZSN
NE< 725 & LABs IENEAD T 22337 w%nt»
SN 2% 10%oLL 272 % & LABs JREEA T 6 < A
t(mg@.:@:&@,éﬁ%ﬁ%&@&@wmﬁmﬁﬁ
5%$ﬁﬁ%%f&5:k%%bfwék%z%né.~%

, ATEHEKITE VSN 2R 2 E B LTV 5 D3, LABs
ﬁﬁm2mmg@mdﬁﬁf%niéﬁ%m@%@i%$ﬁ

(R L I W ATBREME DR ST
10000
=) °
'a 8000 -
o8 .
S 6000 A
£
3 ]
gg 4000 .
[2]
@ 2000 - b
< e .l b ]
0 T T .I L T
6 8 10 12 14 16
515N (%o)
Fig. 3 A 77 A 1 LABs R & R E RN AR L DO BIR
4. FLEHESHEDODEE

BEMEE ) OFERIZEIZ SV T, X RV A H A OfREHIEOH

SEHE W, SR HTORRIE AL o T P FEBR A AT O M
NhHoHES2D. BHEAMIKE LABs OBFKRICHOWTIE, [
— DKL TNy 7 7T 7 ROR D HEOREE #07
Z & CTHEIGHEKHESEDSN DIEE KD A Z L A A[REIZR D
LEZLNTE.

5% 3k

(1) B&%r BJv, R |G, 20000 7 ZHCEIC X 2K &
DOHETE & I JIE IR EE B o Ff i) Fh i 7 /K BR 5 2
223K, 23, 683-689



BEXAOOQTSIRF VI DEBBIEDEE

Evaluation of sedimentation process of marine microplastics
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Abstract
Microplastic pollution has been widely dispersed marine environment from surface water to sediment. In spite of their
buoyancy, lower density microplastics were found in sediment. Due to know the behavior of microplastics in marine
environment, we examined using sediment trap in Otsuchi Bay (Iwate Pref.). Moreover, we investigated abundance,
size and polymer types of microplastics in sediment sample. Polymer types of all microplastics were detected by micro
FT-IR. Fifteen particles (size; 40-300 pm) were detected from sediment sample (1.25 g-dry sediment). Most of
microplastics were low density polymers (e.g. Poly(ethylene:propylene); PEP and Polypropylene; PP). Ten
microplastics particles were found from “Appendicularian fecal pellets”, “zooplankton fecal pellets” and “other fecal
pellets” fraction of sediment trap samples (20 mL). These microplastics polymer types were mostly similar to those in

sediment. It might be possible that plastics adhered to the particles and settled in the water column.
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Fig.2 Microplastics in sediment of Otsuchi Bay.
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Estimation of temperature histories of Pacific saury in spawning migration
using otolith oxygen stable isotope analysis
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Abstract

Otolith oxygen stable isotope was analyzed to estimate the temperature histories of Pacific saury (Cololabis saira) in spawing
migration. Four samples of otolith provided from saury caught in 25 September 2013 were analyzed. The otoliths were milled
parallel to the growth increments with approximately 43.5 um intervals from the edge to core of the otolith. From 16 to 21
samples of otolith powder were obtained from each otolith. The 880 of the powder was measured using a continuous-flow
isotope ratio mass spectrometry system (MICAL3c). Measured otolith 380 was —0.6+0.3%. near the core of the otolith,
increased approximately 1.0 %o at the inner edge of the hyaline zone and was constant to the edge of the otolith. Three of 4
otoliths measured had the almost same 820 profile and the 580 of the rest of one was approximately 0.5 %o positive values
than them. These results indicate that saury migrates to low-temperature area after the summer of 2012 and that the migration
routes are different in individuals despite they are caught at the same fishing ground. Thus, we succeeded the analysis of otolith

8180 of Pacific saury for the first time in the world.
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Fig. 1 Otolith of Pacific saury used for analysis.
Otolith powder was obtained by milling along the growth
increment from the edge to core.
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Abstract

The ocean contains the largest active reservoir of carbon on Earth and serves as a major sink for atmospheric carbon
dioxide. Carbon dioxide fixed by phytoplankton in surface waters is partly exported to the ocean interior; a process
termed the biological pump. We examined eukaryotic plankton community both in sinking particles collected by
sediment traps and suspended particles by Niskin-X water samplers at station S1 located in the western subtropical
North Pacific. The plankton community differed between the two particles: Chromalveolata and Fungi were major
groups in sinking particles while Alveolata, Excavata, and Rhizaria were major groups in suspended particles.
Although Fungi accounted for less than 1% of total eukaryotic community in the suspended particles, they did for 26%
and 41% in average in the sinking particles at 200 and 4810 m, respectively. Our results suggested that Fungi could

significantly contribute to decomposition of sinking particles.
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