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Multi-taxonomic species distribution pattern and its determinants revealed by ocean environmental DNA
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Abstract
To clarify the effect of environmental factors on and the distribution patterns of marine microbial communities, the

community structure of prokaryotes and microbial eukaryotes was investigated in surface waters of the subtropical

Kuroshio region using environmental DNA metabarcoding analysis. Prokaryotic communities were dominated by

Flavobacteriales during spring and Synechococcales during autumn. For eukaryotes, dinoflagellates were frequently

dominant with the occasional dominance of tunicates at shallower depths. A large proportion (64.6%) of the variance in

the community structure of prokaryotes was explained by environmental parameters such as salinity and chlorophyll a

concentration (chl. @) whereas the variance of eukaryotes was most (24.7%) explained by chl. a but largely (64.6%)

unexplained. This result suggests that water mass environments and resource supply by phytoplankton shape prokaryotic

community structure while food environments and other factors (e.g. biological interactions) determine eukaryotic

communities. The communities of prokaryotes, dinoflagellates, and ciliates showed relatively similar distribution

probably due to their symbiotic and trophic relationships. In contrast, the different and unique distribution of other

heterotrophic eukaryotes including Doliolida was observed, indicating their sporadic blooms under favorable conditions.
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Fig. 2 nMDS analysis of (a) prokaryotic and (b) eukaryotic
community structure, showing similarity distance among samples.
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Abstract
At the Shitabaru Cave site on Tokunoshima Island, one of the Amami Islands in
Kagoshima Prefecture, we sampled a large number of soil and natural artifacts to
determine the age of the artifact-bearing layers. In the future, dating will be conducted to

clarify the speed of formation of the artifact-bearing layers.
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Fig. 1 Soil sample collection at an archaeological site

in Shitabaru Cave site
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Changes in fish community structure associating with sea—ice formation and melting in the coastal
area of Hokkaido along the Sea of Okhotsk
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Abstract

In the coastal region of Hokkaido along the Sea of Okhotsk, a gradual increase in water temperature, a
reduction in sea ice, and shifts in fish distribution have been reported. To understand the impacts of the recent
environmental changes in this region, clarifying the relationship between sea ice and fish distribution is
crucial. Therefore, we evaluated the environmental factors driving the fish community structure along the
coast of Mombetsu City, applying eDNA metabarcoding. Taxonomic diversity clearly showed a seasonal
change, which is apparently related to the water temperature and the presence of sea ice. Clustering and
ordination analyses revealed seasonal changes in community composition, with water temperature being the
potential factor influencing it. A spatial variations in community structure during the drift ice season was
also detected. These findings indicate the potential usefulness of eDNA to investigate the ice-covered
environment and emphasize the significance of sea ice in shaping the fish diversity in this region.
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Fig. 1. Map of water sampling sites for environmental DNA
(eDNA) collection along the coast of Mombetsu City. eDNA
samples were periodically collected at the Okhotsk Tower,
adjacent to the Mombetsu Port. Additional eDNA samples were
collected off Mombetsu City during the drift ice season.
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Fig. 2. Seasonal changes in (A) the number of fish taxa and (B)
the Shannon diversity index of the fish community at the
Okhotsk Tower, as determined by eDNA metabarcoding. Blue
shaded areas represent the drift ice season. Red circles represent
the number of taxa, yellow triangles represent the Shannon
index, and gray circles represent water temperature.
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Fig. 3. Fish community structure revealed by eDNA
metabarcoding. (A) Dendrogram showing hierarchical
clustering of fish communities. (B) Non-metric
multidimensional scaling (NMDS) ordination of fish
communities, with groups identified by the clustering overlaid.
Gray contours represent water temperature fitted by a
generalized additive model (GAM).
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Abstract

This study investigated relative sea level changes at South Pacific Islands based on high-resolution
radiocarbon dating. Through field surveys, we found emerged coral microatolls in the Kingdom of Tonga.
These microatolls are dated to 7000-6500 years ago and their elevations were higher than the eustatic sea
level estimated by the GIA model. We therefore interpreted that crustal uplift occurred in the past. We also
measured the 3D model of coastal notches. Furthermore, multiple sandy tsunami deposits were observed,
and one of these deposits, which was found underneath a huge boulder, was dated to the 17th-18th century
in the western sites but the 15th century in the eastern site. Some events might have been generated by a
huge earthquake at the Tonga Trench, which may have induced crustal uplift of the island.
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Abstract

Extensive knowledge of species diversity and food web structure is essential for a comprehensive
understanding of biological production processes in coastal ecosystems. However, due to the difficulty of
preserving specimens of cnidarians, which lack hard body structures, fundamental aspects of their species
composition and ecological roles within the food web remain poorly understood. This study aims to
characterize the species diversity of benthic cnidarians (e.g., sea anemones and hydrozoans) and elucidate
their trophic interactions using carbon and nitrogen stable isotope analysis. Then, we seek to provide a more
integrative understanding of food web dynamics in coastal marine ecosystems.
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Fig. 1. Benthic cnidarian species found on the hermit crab snail shell. (A),

Verrillactis sp. (B), Hydrissa sodalis (Stimpson, 1858) (C), unknown species.
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Genetic basis of the temperate—subtroplcal distribution boundary in coastal fishes
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Some Japanese coastal fishes show genetic differentiation consistent with the “Watase Line”, the
biogeographic boundary between the temperate and subtropical zones. Such genetic differentiation may
involve adaptive evolution to the respective climatic zones and provide important information on their
genetic basis. In this study, we focused on the genetic structure of closely-related gobiid fishes, Luciogobius
ryukyuensis and L. guttatus, which are considered to be distributed in south and north of the Watase Line,
respectively. We first performed genome assembly of L. guttatus using hi-fidelity long reads. The obtained
genome assembly was chromosome-scale and contained 97.2% complete single-copy Actinopterygii
BUSCO. ADMIXTURE analyses using low coverage whole genome sequencing data indicated clear genetic
differentiation consistent with the Watase Line. On the other hand, L. ryukyuensis of Amami-Oshima island
showed slight genetic introgression from L. guttatus, indicating the possibility of gene flow.
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Mgk LD AEMFE DAL AL LktT T\ 2, 4T
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HEEZBNTWSD (Hampe and Petit, 2005), 2D Z &%
BRRERNTZ ORI T D MERAAHE CTEFE L T D7
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FEOIRMIROEFNFFZ /200, EREREFEICEICT 57200k
BEREHELTWDZ EBRHIfFEND,

AW T, BARFIED GEERYI SR T D %i%ER & L
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T2, AL I ANY L guttatus DITLFEE U CIr4ER
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DWAREEE TS (Chen et al., 2008),
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WCBWTEERIIAANAERHST ) LSO, Low-
Coverage Whole Genome Sequencing (1cWGS) 52 K A7
J 27 Afi#Hr (Lou et al., 2021) &{T-7z,
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PR AEMIRIIZES IR LT, (R IRMEERER & e B IR 2
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LTy I22Y Tl EiTo 7,

3. BWREBR
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Tl A AR X T4 —/b FER 282 K, BFIED 769 Mb,
Scaffold (Contig) N50 23 29.2 Mb D4/ ARHFINE BT,
ZOBWRS ) AOEFIRIZHES & AT TR L7z Hi-
Fi U— R X100 OF ARy PITHY 55X &ETH -
72, BUSCO OFHlCid, FHEBM I L OGBSI T 2 2 AL
vua J7EsT (3,354 ) @55 97.2% (3,260 f#) NS
J APICEENTWE, 10 Mb #BR 5 AF v 7 4 —/L N
1222 KT, ZOAF ¥ 7 4+ —/L FOBEEINRIZSZRY ) A
BIRD 8T %% T, o, TD2ARKDAF ¥ 74—/ N
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b2 Enb (M2) . FEOBEFREN D TMNAELT
WD ATREMEDVR ST,

4. FLEHESHDOEE
AWRICEVER LT=F ) AT 7 U & 1eW6S F—X
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Figure 1. Synteny plot comparing the placement of BUSCO genes in the
newly constructed genome assembly of the Luciogobius guttatus and
the chromosome—level reference genome of the East China Sea lineage
of Chaenogobius annularis constructed by Kato et al. (unpublished).
The blue area in the circles indicates the genome assembly of L.
guttatus, and the gray area indicates the genome assembly of (.
annularis.
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Figure 2. Results of clustering analysis. Genetic clusters corresponding to
two species were detected. However, traces of gene introgression from
Luciogobius guttatus were found in L. ryukyuensis from Amami-Oshima island.
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Abstract

Many natural compounds have been discovered in terrestrial microorganisms. They are contributed as not
only drugs but also research reagents. On the other hand, the “oceans” occupy 70% of the earth's surface,
and the organisms and microorganisms that inhabit them are considered to be highly diverse. Therefore, we
are focusing on the source of “oceans” microorganism and marine derived natural compounds. In this
research, 105 marine-derived bacteria and 27 marine-derived actinomycete were isolated. And, their culture
broths were investigated using 9 in house screening systems. Some strains were hit in the screening systems
of antibiotics and anti-cancer. Furthemore, one of three same actinomycete strain (for example,
Brevundeimonas vesicularis and Pedobacter lignilitoris) produced specific secondary metabolites.
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BT A=A 7 F o (REELLRHA) O X9 ICE %
BLTE, £LTHRE. MAEMERZ HEOH259, 1R
WL IFEIERBREDOMAEMBIREZINE L, ZOMEY
RERIRD O o A IEE E & 38 7 L C & 72 19 (Figure 1), %
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Fig. 1 Structures of compounds from Hot-spring derived
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Fig. 2 Pure culture of actinomycetes (left) and culture broth (right)

3. HBREER

B SSEEORE R, WEEEAIE 105 BRB X OB 27
MRETHE LT, BEL 7oA MIZAET 10% 7V Ea—/L R
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RO RN L, HEEMNEK 264 TV EERIL T
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Table 1 Screening systems in Kitasato group
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(Mycobacterium avium) \ZX3 2HIETEME, 2 #k2% TGF-p FH
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Table 2 Screening result of hit strains

Strain RS
Microbacterium lacus o
_Brevundimonas vesicularis o
_Brevundimonas vesicularis o
Pedobacter lignilitoris
 Microbacterium lacus
Acinatobacter pittii
Sphingobium abikonense

Brevundimonas viscosa

TGF-p LY BT

00000

BV TEERIHR D LC-UV T OFE R, HEMES L O
HOBRE & I ZIRIRBIFEM O A EN MR STz, Fiz, £
EMEE R LTCHFERE O O B, RBETE & FE S ko
HPEW & i L2 & 2 A BURIRWZ L2 ORFIEMIZE
WA RLG LT (Fig. 3), 7o & xI1X. Brevundeimonas vesicularis
D 3 RO ZRAHED Z I LT & 2 A strain 1 TiX LC-
UV OFRFFRFE] 2.0 ~ 3.0 min AT strain2 & 3 THIZR
SN IR EEY & Wi U T=, Pedobacter lignilitoris @ 3
BETIE, strain 1122V T LC-UV ORFFFRER 1.0 ~ 3.0 min £}
CHRRI 7 “IRIGHEM O A FEE MR Uiz, BIE, KRN
WZARFE ST “RARATEEM T B L, KRR 2 O T\ 5,
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a
E o 2w
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1 i
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i w na ) o an i -
< SRt > e
H5Li:Shim pack XR-0DS
(2.0 @x 75 mm)
W kS w
5-95% CH3CN-0.1% H3PO4 1 i
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n

95% CHyCN-0.1% HyPO,
{1 min iso.)

% : 0.55 mUimin

Bt UV (190370 nm) e o P -
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o 5 50 @ 15 0

Fig. 3 LC chromatograms of marine-derived bacteria
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Abstract (Times New Roman 10pt)
Ecological speciation, whereby ecological or behavioral divergence drives speciation in the face of gene
flow, has rarely been demonstrated for marine fishes. We aimed to test the hypothesis that two rockfishes
of the genus Sebastes (Sebastidae), S. vulpes and S. zonatus, have undergone ecological speciation, using
an integrative approach combining genomics and otolith oxygen isotopic ratio (6180) analysis. Consistent
with the hypothesis, the otolith !0 analysis implicated ecological divergence as a reproductive barrier
between the two species: a clear depth segregation between S. vulpes and S. zonatus, along with an
intermediate habitat depth for their hybrids, was demonstrated. We also obtained genome-wide SNP data
for the two species and their hybrids, which will be used in future analyses to test divergence with gene
flow. Interestingly, a Principal Component Analysis based on the SNP data suggested the presence of a
third species that may have originated through hybridization between S. vulpes and S. zonatus.
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7 ) MENTTCIE, RAD-seqiERB L OEY ) Ay —r v
TN L0 B L S TSNP T — 2 1o b & S S
HEHBIREDET /LRIUCT LD, FYRANLEF IR AN
OfEMLBRICB T 2 AOBEE TR ORRE Y I T
EHEET S, ARNFEMEIGLO b & TiE, B (LOBRIERE
WCEBFREIDN o Te & DFRERBTFHISND. —FF, LK
BT H LA ST L AT Db & TlE, SfhilfRaes
(bl o CTEETFREN 2, I3k ok Cltfs 1k
EBA S N (WA L oRERA TSRS © .

3. WBRLER
<ZEFNRIHT > AREPEL, S A sk H>
BELNIZFY R AN E X XF AL, To b NS A A
DIEO A B OZMEEIE D oA 8% e g L. ¥
VRASNEZ XX ASNVOEA S0 IEIEE & & b
LCWS B & D B, BEVER (7 A1#%) DA
EEE L2072 (Fig. 1) . —7F, MEMEAITmEo F
BRfEEA R L7z (Fig.1) . ZhOOREIL, ik omifa
WA BOKIEH N EE LW &, M AIE TP R oK IEH I
DT DHIEERERTDH. LiznoTT, Ak Li=Fi#Hl2) &
BAEWMTH Y, ERKEODBEC X D LR £ REAIRE Y
L& BEEH LT % &0 9 BFZEBRAE S W OIGR 2 X FF 5.
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Fig. 1 Ontogenetic changes in otolith ¢ 180
values of S. vulpes (blue plots), S. zonatus
(orange), and hybrids (gray).

<H ) WEHT> AAEPEL RAD-seq D SNP 5 — & & T
BICOMT L= L 25, MHIOAE & IR 722 2 BLERZE SR )8
BoiLE. UENIIY R AL, XXX AL, B LW
DM E 7 ) DMENTIC K VERBI L, b & —2 &5
MDICTBHHETHoZ. Lo LEEICE, Zhbondine
LR DFEZOEMOFENH ST/ -72 (Fig2) . =
DOEMITF Y R AL & F R F AL O P72 AR AR
ZHHOOWENOHRICHBET 2 Z L b, WD
L VR ENT-FTREMENH 5.
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Fig. 2. Principal component analysis based on
RAD-seq data

4. FLOESHRDOEE

Hr 8% frofE gy, ARRMFESMEEZICE &5 T
W2 2XF Lz S%EFI) ORIEDTZHH 7% iE
MUTHHTEITS. E£72, [RERK CNS /3 Hr & 50 L THE=
o FOEED D bIHERIET 5. X512, BRERS)
RN DOHEMIT DT, 7 LEITICE &S EFEMLERRIC
B DEGTHREIOERERGE A I T E2HETD.

PLECINZ, RHECH T 258 = OFOFAENRIE S 1
FRIZLEFER LT, #icemicbifsez B L.
THENR G ST ORISR’ D (MRS X, B
THEHBRBERLEEZONTEZ DO, AT ERoWK M
D) THEF RN L>odH 50, —HilgreAdEm L, 13
LA EMEFINIR. T DD, AMERESV S SARIR B
SHEETEDLIIZL TR EADIIHAL N> TR
FEERAOIC T, RRHEC X W IBR S ENNHRE & B b A
HE - ATHh 2 BT 2 2 & BRMERE L DRI AR AR & D
FHRH DD, ZOFRIIHE EORKED TOr —AALT
SUMBTEENTND SO0, WEAEY TOREEFEITR V.
L7eno T, ko T =0fE] NEEICHERELICHE
TBINE D INEREEIRT ) DLV REET 5 & & BT,
XY R - XXX L OER - ATEINER ZZE RARL ST
O REET T, MEPEAEYNC I T D A MRS L D RSTIE TR IS
A L 7= JCBRAORIFZE & 720 B ATREMERS B 5.
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Sunderland, Massachusetts.

(2) Nosil P. 2012. 280 pp. Oxford University. Press,
Oxford
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Abstract (Times New Roman 10pt)
The interplay between aryl hydrocarbon receptor (AhR) activation and cytochrome P450 (CYP)-mediated
metabolism in PAH-induced fish embryo malformations is unclear. We examined this using Japanese medaka
embryos exposed to various PAHs with or without the CYP1A inhibitor piperonylbutoxide (PBO) or the AhR

antagonist CH223191 (CH). While

phenanthrene

and fluoranthene were non-teratogenic,

benzo(a)anthracene induced craniofacial defects that were significantly exacerbated by PBO. In contrast,
pyrene caused multiple defects (craniofacial, cardiac, edema, spinal) which were attenuated by either CH or
PBO. These results demonstrate that different PAHs elicit developmental toxicity via distinct mechanisms,
revealing divergent roles for AhR and CYP1A depending on the specific PAH structure.

1. XLC®IC

SRS HERRICAKSE  (PAHs) 1XBREEHICIL L AT 515
YWETH Y, REIRICH L CRERT R EDFEREE L
KIE 7, PAHs O@mMEFBUCIT, BYREICEDL T U —L ik
{bARFZEM (AR) &, ZOEMBEE T TH Y PAHREHNICES
DY b7 v A P450 1A (CYPIA) MBS TIEEZLRTWY
% (Corrada et al., 2016), L2>L. AhRIEMALIZESL &
PEREMf (TEQ £ /L) 721 Tid PAH O #MEE 43 ICfiA T &
RWEARH Y . FRC CYPIA I X D REDMEER I 25, B
HUVEEE L (SOSPERE TR EREETE (ROS) D) 12
< 7%, PAH Db FREEIC L~ TRAR D EEZBND
(Larsson et al., 2012), KAFFETIL, ¥ U XA X H (Oryzias
Javanicus) & FIWFZExIS L L. (5B R ETHE 2 kA
AT A5 Z L2 BEETHDOTHD, V¥ T AXDITHAD
AL T DITFRE T, AKX B LARRICEREY & L TRV
W7, ARkDA&BIENHEK TH D0, HEAkAE LTOE
FEPME 22 TR Y KEDENTRET L TH D,
ARFIE CIIREANC D v U A X & L iigestsg L, 25
WEERALKTEIE (PAHs) O RfB Bt S 2 A i fig
3225 ABLTWD, FRICHBELEENRSOE B
BAH HEEZE S Ny — A P4B0 IA BB TFAE v 7T L
7-%% (Cypla—KO S2HE) & MW -fi#MT 2 3 LTV 5 48, A
T v U AL T D BB DB R E S DD
W, TOMEEEOBEIEENNLEZ D EH LW, T2 T, &
DRRERBA = AN TR E T DD, VXU AXD
DiEfkEfEe A X5 (Oryzias latipes) ZktE L LT, WD
MO PAHs & PGB ER % RIRFZERRE L, TDA B =X LD
MEEZTRHTHZEEHNE LT,

ARBFZEIE, WEEDRR 5 4 FED PAH (phenanthrene (Phe),
fluoranthene (Flu), benzo(a)anthracene (BaA), pyrene
(Pyr)) ZHW, B AX IR AEIZBIT DEHMEA =X LDE
VW& ARR BHERI (CH223191; CH) ¥ X O CYPIA PHEH
(piperonylbutoxide; PBO) MSERMEFRIRIC KIE T HE A Ll
RETd 5 Z & T, PAls OffiE L B A X HIZBITAEMEA T =
ALDEMREH NI T2 L2 HEE LT,

2. MERE - Ak

ARFTETIE, PAHIC £ B FAETME A I = X 2T, Z0/b54
YEIZHRAE L. ARR R & CYPIA R DEENER DD TIIR
Wy, EWVWIORIWERE LT, INERIET A0, BEAX

JH W% Phe, Flu, BaA, Pyr ™4 PAH ICHAM T, & 5L CH
F721X PBO & 14 HFERIFEREE L7, FHMEEA & LT, Mk
HEORER T BHECHE., LIS R, B2 L) OBls,
WEEE 7 B HIRIZ IS D AWREERJIEIR T (CYP1A, ARNT) @D mRNA
FBLE D RT-PCR IZ & 5 E &, 38 LU CYP1A BETEM: (EROD /&
) OWEEIToT,

3. BREER

FEROFEF., PAH OREITKAF LT, BAERGEORHEE A
H=RBNRKELS BB D Z ENRENTZ, TOH T, Phe B &
O Flu id, AEEGE U2 B BRI P TR e iy %
EAZHERTIIBE R Z &SR0 o Tz, Z D=, 2 b D PAs
Db AL AWICHTHEBIINRVIBESND, LEX2BN
77

BaA BAMMR TR CIIER A R BRI I R BN A bz,
S 5T PBO & OIEBRFEIC LV | EEARIHZESCHEIIT O~ DR
LD A, LR, R To i E VWo o AR
DHEAFX VU BBRFICBEIND T V—T v 7 fEGRE
(BSD) 12 & < AT JEIR AN~ B DO 3FRD iz, —J7, CH
D FRIFFIRE CIXEEOZLITA b2 D o T, BIG T HHF
HrCld. BaA BUMEEEE TIE CYPIA FHAFHE L. PBO F7-1%
CH & DOFIFFIREE TS HIZZ ORBDMMEE S Lz, b o
BB, BaA DEMEITHR LT CYPIA 1T I AETEA A 188 2 B
7L TEY, ZTOEL BaA £ & ARR OEREI 22 E ML 23
T ATV AERY LI EE A BEE LS LB BN
72

Pyr MR8 Tld. BaA L1352 2 DIEROFMEE dh & o 724
WO BTN EAEE TR S -, —J T, Pyr ®#MEIX PBO
F71% CH L ORIFREIC L » THEICER S, Pyr b
CYPIA JEIRAFHE L7-7%, BaA X v i359< . CH JLbg@ i3z
DOIEBIH ST, TOREEIL, Pyr OEFMEFRBLICIL CYP1A
BESETEMEICIKIE LT 0 . ALR 1331 CYPIA FERAHIHT 5
Z & CHEEMICEMEICEE L TWD ZEERIBL TS, =
6 OB I W T, TFHEAHY O A R-OTG R AR
(ROS) EEAEN 7S, TN HDEENEFEMRBUIKRELIFE
LTCWAAREMENRE 2 bivTz,

EROD {&MEMIE Tlk. EV> CYP1A mRNA J8EZ R L7- BaA <
Pyr 869 L b mWEBESRTEME 2R S0 &0 9 T/EES R 5N
2o ZHUE. ZHUD D PAH R°F OHH CYPIA FER & kS
L. HELLE A LIz mRE 2 REB L T D,



¥ U T, Bah OFMEIT AR KAFERITH Y CYPIA IZ L AR
NEETHD N, Pyr OFMEZ CYPIA 12 X B REHEMELIC
KAFET D L5 | PAHs ORETEIC L DR A I = X L DEN
DB SNT o7, AU, AR IEMALRETS 1 Tl PAHs D
P —fEICFHE CE RN L ERBT L0 L LTHER SR
%,

4. FLEHESHODEE

AR, B A X BIRE FAVTC, PAHs 12 X B FAEFMEA D
= X LIMEREE KA L. AR & CYPIA O EINR % =
L ZBAMEIT R LTz, BaA OFPEIZIE AR IEHEALNEECTH Y
CYPIA (ZBAFHIFIC M) < — 5. Pyr D FMEIZIL CYPIA IZ X DG
IEHAERBATH -T2, T ORI, AR TEHELDO TS
BATO U AT FEET AV DORRERELTEY, FHICRRD
AT = A N%HFD PAHIEAWMDO Y A 7 3HIIC IS RS BB T
b5,

SBOMFEHREE LT, SEe 2ZAWIZ L TR
PAHs DN, Vv U A XD THERININEHEERT S,
F72. CyplaKO ROV ¥ U A X HITKk L THRIRGE LT
PAHs 2B L= L X2, B XX HIRICE T 5 PAHs +PBO R
B & AR DR BENRE SN D D E IR 5, S BI,
LD A X HREFERRND, Pyr 2 EOEMEICHES T
BARERRBEEY ORE & OFMRG. ROS FEA O IE &)
A & B~ O % G- ORI, Bie 5 EMEVERF & RO PAlls
RGO ANER O EMEEL, & 5725 PAHs OR2 8%
B Ca s, 2 LT, RIS, AilyEYss SIoima %4
% PAHs ZBFFORIHICKTT D BmMERBA = X LD %
SR

EE BTN

(1) orrada, D., Soshilov, A.A., Denison, M.S., Bonati,
L., 2016. Deciphering Dimerization Modes of PAS Domains:
computational and Experimental Analyses of the AhR:ARNT
Complex Reveal New Insights Into the Mechanisms of AhR
Transformation. PLOS Comput. Biol. 6, e1004981.

(2) Larsson, M., Orbe, D., Engwall, M., 2012. Exposure
time-dependent effects on the relative potencies and
additivity of PAHs in the Ah receptor—-based H4IIE-luc
bioassay. Environ. Toxicol. Chem. 31, 1149-1157.
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Establishment of time-series stable isotope ratio data acquisition method for estimation of the ontogenetic
migration history of barfin flounder Verasper moseri
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Rei Sakanoue, Mariculture Fisheries Research Institute, Hokkaido Research Organization
Toyoho Ishimura, Graduate school of Human and Environmental Studies, Kyoto University

Shin-ichi Ito, Atmosphere and Ocean Research Institute, The University of Tokyo
Kotaro Shirai, Atmosphere and Ocean Research Institute, The University of Tokyo

Abstract

Barfin flounder Verasper moseri conducts spawning migrations, but its ontogenetic migration from spawning
grounds off southern Tohoku to nursery ground in Hokkaido remains unclear. This study aimed to establish
a method for tracking migration history using the oxygen stable isotope ratio (5'*0) in the otoliths of wild
juveniles. The otolith observations of wild juveniles confirmed the presence of a mouth-opening check near
the otolith core, which serves as a reference for measuring daily increments, similar to hatchery-reared
individuals. However, conventional otolith polishing for daily increment measurement made it difficult to
acquire sufficient §'%0 samples. We will refine the technique for obtaining otolith samples corresponding to
daily increments division and advancing the estimation of water temperatures experienced during the larvae

and juvenile stage.

1. XC®IZ

~ B OIEFEICHRIIR DAL O KSR IR A T B K
EEEME TH L0, EREFNHNRLIIRIERH RSN L, T
B, N TR O KB AR il A R o, dbiE KT
PRI IR TRREA U 7o AT BLAIIA B~ BRI & T
L, MEIFZFFOILEEIZR 2 PEINELREZ1T 5 2 E AL
27257~ (Wada et al. 2013; Kayaba et al. 2014) . ¥k
B OFHERIZ DOV TOIERIZW A B Td - 7223, 2012 FLIRE,
AHEE AR Rk OO PR I |- TR O HERL D B4R
INTWA.

TN DOFERND, AFITZ OPIMIAETESIZRB O CTREINE
(GEEEm) HopkEYS (uihE) £ CERMABE 21T 5 "lhE
PEDRRIBIN TS, LovL, K ORWFIE {238
WD BN A AL L CAE £ CRIETE 200 E
WO R HAETL D, =Y DU DERREREZHIAT 5729012
X, ZOWATE LI AL RO ERELZ RS 2 0
B 5D.

2. MIEETE - A&

~ Y U ORAETE LI T D kiR o JE e & A
DFBE LT, AFETITAMRHEE (BA) ITEENLILE
FINCARLEIZE B Lic, BERIIZHmAERSIND 2D, HEm
X5y i DER 2 E RINLIR L 6 B0 O RINT — & & AV 7=
W B EREHEE S FAEE S RICmE SR TWD (Bl
Sakamoto et al.2017; Enomoto et al. 2022) . =Y hHUIZ
DOWT b b~ OB 22 E FIALAR L § %0 & RER%1
T—HE L THET 5 Z EBRHRNIE, AEER R CRES
AIATHER DS AT AN L7 KIRZHEE L, BEOH
B~ AL E RO KIRT — % ERET D2 LT, 17
ROBEBIESCEIMGEHETE 22BN D.

% TR I BN R IR S IZ B DRI LT, v
71U OEAD G HERRIZEED  BRREERAARLL § %0 @
Wi R BT — 2 B A M35 2 L 2 BEET. ke LT
%, OMRMEREFEIZLS2 KRR (EFMEESATHD AL

FHE TR =Y D IFHROBRELITV, Fa (R¥A -
Ha) ZHET 5. 205 bREAIi O W TREFEEZT

W, BIROBERIIT — & T 2 -0 OfRE L 72 5 B AR
GRS D, @~ A 27 v RUAZHANTHERXSEOT)
HIZATV, B ORIV OBEFR L E RALAKL § 0

OHEEEITH . ARREEWITLT, =Y I UI-{FAaDKIE
BIERE FERIC L 5 B ABELERM AL & KR & ORFRKE
WML 2RIFREZ EET TH Y, BEAICIZZoBRER%E A
W, dbHEE TRE SN T-~ Y I UFHER ORI ~FHEA
BT D RBOKIEOHEE 2 BT

3. WBRLER

20232024 4 O MR ALHEE B B & 7B I CRF 12 Bl
WABERAERA (A 1 [FHEE) 2355 L, & 12 f8{K (38.5-161.2
mm SL) DRIK~Y W UMMA-EHRETRME L, £/, KiEH
fAE EZBRO PIEER (I3 81 Hi) OFARTER (RKREN
600 um) DI HEE 2 TR 40 H3IZ3% 43 5 H A
DOYIHZITV, F DT RaE ) D EE 22 & RN At 23
ETEDHZ MR LT,

NLFEHE O~ 71U TiI{btk 10 H A% ORI
HAAHECN T = v 7 L 3 2 BB e ko 23 Ak
S, HEGHHIOREIEL 25 Z LRI TS KD,
2020) . BESHERARY I U DOEAREAITHOWTETA
S LBIEE LR, RKAMERCHLRBROBR N F = v 7 2
RENTEY, HEmstllEEL LCRAFRETH D I &2
Rapnkz (WD .

LML, ZNHEMTORE L FHEME R 2720
WITHAZ P D ES ETHETILNERHY, ELEZ
LT X o TRERMR LN IS AT 5 0 EO B
B A5 Z NN THS Z LA L. BE, BHMKS
BOYHNC X 2 BEMRRE 21525 12D DO FEIC OV THR
FLTWA.



Fig. 1 A, Collected wild barfin flounder juvenile. B,
Photograph of sagittae extracted from barfin flounder
juvenile. White triangle and bars indicate mouth

opening—check and daily increments

4. FLHESHBDESE

i BB 28T 2 Hik e LT, WM H O
BENKES R BEaigdEns Amitls Ot~ A 27 KU L
GIEIZITV, BEaZfium BALCHE L CIUIEIT S &0 )
VEZEZRZ TN IS TR IR LAT O FENE 2 b Dd. BITE,
ANLHEEOBEAZAWT um BALTOWFE&YANT X 2HK
FUBHRE IR IE OB L 2 £ L T\ 5. FiEZ Sk, K
R~V B U BEAND OBRLEERNMR T 2 Eid 5. %
7o, WAL AREFAE LI SEHEML, RR~Y BT
DOINMET T T A E L TV FETH D.
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Kayaba, T., Wada, T., Kamiyama, K., Murakami, O.,
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Microwave Radiometers and GNSS

HH OER, FK - B5EAF, E-mail: yoshida.akira.4z(at)kyoto-u.ac.jp
JRE SEZE1-, VEPENTZCBH RS -, E-mail: fmiki(at)jamstec.go.jp
JIE F, WBPEAFFEBR %I « , E-mail: ykawai(at)jamstec.go.jp
Akira Kuwano-Yoshida, Disaster Prevention Research Institute, Kyoto University
Mikiko Fujita, Japan Agency for Marine-Earth Science and Technology
Yoshimi Kawai, Japan Agency for Marine-Earth Science and Technology

Abstract

The heat flux released from the ocean to the atmosphere in the winter Kuroshio region is one of the largest
in the world, along with the Gulf Stream region in the North Atlantic and is referred to as a “hot spot” in the
climate system. In this study, to clarify the actual state of water vapor supplied to the atmosphere from the
winter Kuroshio region, water vapor distribution was continuously observed by shipboard small microwave
radiometer, cloud camera, GNSS, and radiosonde observation during the Hakuho Maru KH-25-1 cruise from
February 8 to March 4, 2025. Through the Kuroshio region from the south coast of Japan to the East China
Sea, we obtained water vapor vertical profiles from minute-by-minute microwave radiometer observations
and 27 radiosonde observations. The observation from the northwest of the Kuroshio to the center of the
Kuroshio and back during the cold air outbreak captured the modification of the atmospheric boundary layer
under the cold air by receiving water vapor supply from the Kuroshio.
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Fig. 1 Microwave radiometer and cloud camera on the
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Fig. 4 (Upper) height - time section of water vapor

density (Qd, g m-3, black contour) and its anomaly
from observation period average, and (lower) hourly
SST (red) and surface air temperature (SAT, black) in
Leg—1. The hatch indicates that the ship is stopped.
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Fig. 6 Same as Fig. 4, but for a line of Kuroshio cross
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(lower) SST and SAT anomalies from the cross—section
period.
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Abstract
Bleaching, one of the most serious events that coral reefs can experience, is caused by high sea water
temperatures that inactivate photosynthesis of algal symbionts. Corals and associated microorganisms,
including these endosymbiotic algae and bacteria, comprise coral holobionts. Recently, coral microbiome
research has been expanding and symbiont contributions are being studied (PMID: 30518818, 28186132).
However, multi-kingdom interactions in coral holobionts complicate studies on coral host-microbiome
interactions (PMID: 39823335, 37217477). In addition, major reef-building corals are restricted to tropical
coastal areas, making it difficult to culture them intemperate regions, much less for long periods in the
laboratory. Therefore, it is extremely difficult to prepare corals harboring the same symbiotic algal and
bacterial communities. To advance coral holobiont research, we prepared laboratory strains of coral Acropora
tenuis, harboring the same symbiotic algal and bacterial communities, using long-term acclimation in a
closed-circuit aquarium system containing 600 L of artificial seawater. Furthermore, many researchers have
examined only Fv/Fm (maximum quantum yield of photosystem II [PSII]) to evaluate responses of symbiotic
algae. In the present study, a research specialist in photosynthesis, Dr. Ginga Shimakawa, measured
comprehensive photosynthetic parameters (PSII and PSI activities) in heat-dependent bleaching.
Unexpectedly, we also observed signs of bleaching at normal water temperatures, known as “nutrient-
dependent” bleaching (PMID: 37612503). However, previous papers have not analyzed photosynthetic
parameters in endosymbionts. In this comprehensive investigation of photosynthetic parameters in heat- and
nutrient-dependent bleaching, we found a trade-off between growth of coral hosts and their capacity to

maintain algal symbionts.
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Abstract
This study conducted separate coring surveys of tsunami deposits in two distinct regions: Wakasa Bay on
the Sea of Japan and the northern coast of Beppu Bay, to investigate local tsunami histories and evaluate the
potential for inter-regional correlation of tsunami deposits. By combining high-resolution radiocarbon dating
with multiple analytical methods such as XRF elemental analysis and diatom assemblage analysis, we
determined the depositional ages of event layers and reconstructed the timing of prehistoric tsunamis. These
findings contribute to a better understanding of past tsunami activity and improve the accuracy of regional

comparisons of tsunami deposits across different coastal settings.
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Abstract

Microbial rhodopsins are seven-transmembrane proteins binding retinal as a chromophore. Rhodopsins
transport various ions such as H, Na*, and CI~ using light energy. In recent years, rhodopsin genes from
various lineages have been discovered in diverse environments. Among these, a cluster named
Heliorhodopsin (HeR) remains functionally unknown. Metagenome analysis revealed that HeR exists not
only in the photic zone but also in dark environments where light does not continuously reach. Genome
analysis of prokaryotes possessing HeR gene showed that more than 90% of these microbes lacked the “blA
gene” necessary for producing retinal. This suggests that for light receiving, these microbes need to either

"use a different chromophore,

produce retinal through an alternative metabolic pathway," or "uptake retinal

from external environment". This study aimed to determine whether rhodopsins function in dark
environments and to elucidate the chromophore supply pathways.

(Abstract should not be longer than 10 lines).
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