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A study on evaluation method using metagenomic data for ocean environments corresponding to

microbial diversity
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Abstract
We sequenced metagenomic libraries of 4 seawater samples collected at S1 and K2 sites in summer and winter,
respectively. Since we got about 0.28 to 0.35 million reads from 4 samples, we started a series of standard data
treatment such as assembling, gene finding and blast search. After that, we will carry out evaluation for metabolic
potential harbored in the metagenomes from 4 samples to compare with them. On the other hand, we also did
comparative genomic analysis of newly sequenced halophilic Halomarina oriensis with other related halophilic
archaeal species. So far the genome of H. oriensis was found to have the adaptation mechanisms to high saline

environment not only from archaea but also bacteria from the genomic signature.

1. [FC&HIZ
A SZARNEDBENEZDOBIIEB( LW ICHEPEBR B D

BACLIFIS T D2 DT LN TEHUT MEENFAIZD N D &

TEICE DI EE KT E TER AT D EHFFEND,

UL, BUZHESRD 16S rRNA &5 T35 S< @ #EMT 72
U E SRR LR BRBE O AH B BIAR 2 BRAR 3 D 1 0 B2
TRARETRE KR & 2 AR B - AL RRIZ B -3 2B n P AR 281
TERW, Fo, BEIZBIT 28k 2 2 b2 Gl
X, FRE DR MER A Y B R OO A ARBICR 5975
R T L ==V L DZRRMED MR D THEL L,

BRI ICAFAE T DIMAEMREE DY ) W FRN RT3 57—
NAR2=T A= AR IV AL, BRIV A R TR L TR <
RBIRTFIERONEIIIIER AR FBETHD, Lol K
7RBCFE D DI A W BESE D R DT TE R RIS BE O HETII 2,

RIS A EME ISR S T 2720 D H IR DO BIR N 2H ThD,

Flo, TRICID TFRISH TR RE L BREE TAEL TWWDA Uk
LOMBIEE 2 BIZIE, 74— A RT—IRFDH%DOERTHRLN
TEREET — 2 ERICEHBE T, 7 /LT —Z 21T Tl IRET
— B %D TG R IZ LB R F IR OB S R

BThHD, AR TIL, ZNHOW RAHEX  JAMSTEC THUE
BRI 5% th D VEAE B AT RE ST A VA & B PERI O ¥ AR L 72 i
YU T NRBREE T — X% TR A W fBNT ORENLE B R LTZ
DRI EL T, AE— /L AT — )L O 21T,

2. HEETE - Ak

ABFFERRRE CIL, MR e B AR 2 S £ U E R I &
HFONTAT O TETAZT JITAD )T EFOR « RKKUFEERF, K
BRI E TR CE TR 2 I AE M R IR % RS Iz
MHERBEE Rl 2l e S MEM S MO PR L2 O BREE
WZBITDERMNTICAE DR FIEROMSLEZBETHOTHD,
KRGO T EL T, 4 H 11 BIZH K -WHFEHS CH—EIR O
=T AT EATV, JAMSTEC IOHFFENE %, 5 A 18 AIZIX
JAMSTECIZC 2[5l B DI —T 47 %A T o CHK - MEEERFRI DA
FNEZEBENIREIT L AR B D BRI 72 e 5 i 2
WALz, RO H T > TUTAT— VA — /L TOfRHT
FREETHETHILLL R B OV ORI TR IR 72
FERR OB A K2 OFH] LW OWERY 70| B RO
BUALR S1 OB, AWK 7V A 4 fE W, WEKE



0.2um O7 4 — Tl L THELNIZFEE) LRI S 72 DNA
INDAZT ) DTGAT TV — 2 AF R B us—/r ot —454
Z T 14 run $OBRFIR EEIT 72,

—JF. TAVEATRNTUFEED D Sy Bl S AT BT 7 o8 BE A vk
7 —327 Halomarina oriensis (1) D%/ LERHIRE BRI HE
TLTWLDOT, AEOEMPERREZ IR D AR 2T
W MR A BlAR LTz,

3. WEREEE
RAaL = T DSR4 oI ANSEREN., K 28

—35 HY—FORSIT —ZBEHSN=DOT, BLFIDT BT

FU—R | RSN IZa T4 7 D HOBE T TEBET> T
2, U4 run CTREHSNDESN T —2E LT T EARR 22 AL
— 7 IRPHERTETWDO T, Bin FTFHIELEIIAZT /L
DOWELERNAFAET HAHHEREIZ DV T KEGG £V 2 — /L% ]
WA RE T EATO T, MEHEEE TR 2 07 5w
DUWTIE, 97TIZ JAMSTEC THERBAZRIBRELC R+ 57 —
HEHWTIATL CTIRETH Th D,

B E i M 7 —- 7 Halomarina oriensis o F#g7 /2
FEHTIZ OV TIX, ZIVETH ) MEHT MR T LT i A e 7 —
X7 16 LD ) LifHfTE2 RECOG 2 AT L& HIVTIT-T
W5, FEIZ, Halomarina oriensis 13fth o> < o @ BEIFHEME T —
X7 L B0 KRBT CHIIA N RV &V D K E R A
ALTEY ., ZOMWEDHEIIRED 3% &ARWBEREE~ D
IS RELEAET S LEE L BN D, £, Halomarina
oriensis & [AERZ B K TRl 2SS e\ Mitiod 2 FlE o> Hid

PEEEN LIS OFRE DOFEIE & HDICRT 2 D TD, BIIED
&LZA, Halomarina oriensis 1%, 7—%7 L3777 Oifitshi i
WabbE R DL T AORHEN A TOD, FEIESHIC
T Cdha,

4. FLHLESHDEE

AAELEL, AZT ) B B AT E R B O R )7 15 0
L% B LI e DR AL LT MV 8 L OV S 5 Ik oD 1
BN BV TE LA E NI WK DA T ) SELFIR E %
{To772 T =4 DA —7yNISIEHEAEE@Y T, BUERST —4F
DEERPVIRIRNTZAT > TV, # T LYKE KEGG module %
AW ER ARG RE T %175 T E Th D, ZOMHT LD, 8
FEHT I L O M BVEHR O BN LA RS RE D 4538 s L FRE A5
PFEROICI2 D0 D LIRS LD,

Fr#i7e Halomarina oriensis (XHEEPED & EAFENT —F 7
ThDHTEMD, REOWEIZR T 20 MM R ISR T 548
e BEREMI R EIe C IR S RE 72D, ZIETOLERY ) L fif
HrOfE D0 | RETIL, T2 T VT D3RO it i &
AP T — % 7 DR O MR ARIE T 20T, 2R
BBEIRL THRW T B COD O TR EHERI S5, BUE
FEMIZR LR DA 2 1D T DO T, LAY Hi > B T
TR R EHONLD TIF VL iIfF S,

SEXH

(1) Inoue K, Itoh T. Ohkuma M, Kogure K. (2011) Halomarina
oriensis gen. nov. sp. nov., a halophilic archaeon isolated from
a sea water aquarium. Int. Syst. Evol. Microbiol. 61, 942-946.



GOURERACS ) PEREEAT e & (AURE) Ol

(2_=VURNIZE LD D)

BERBHEVBHEDORICELZH A H =X LOMEHA

A study on the mechanism for light response fluctuation on surface-dwelling marine microbe.
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Abstract

Proteorhodopsin (PR) genes are widely distributed among marine prokaryotes and functions as light-driven proton
pump when expressed heterologously in E. coli, suggesting that light energy passing through PR may be substantial in
marine environment. However, there are a few data on light effect on survival of PR-containing bacteria and these
whole genomes. To reveal the light effect on survival, at the beginning we examined on which media PR-containing
bacteria can grow well. And whole genome analysis was performed for a better understanding of the evolutional
history of PR. As a result, we determined the optimum media for growth experiment. Whole genome analysis is

currently in progress.
(Abstract should not be longer than 10 lines).
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Ultra-high resolution analysis of paleoenvironments using biogenic carbonates
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Abstract

Biogenic carbonates could record past changes of environments during their live periods. Insolation is an important meteorological
parameter and a primary determinant of the Earth’s climate system. The historical record of insolation in tropical and sub-tropical
regions is short. Moreover, it remains difficult to extract solar radiation from a past marine environmental proxy, even though past
seawater temperature, salinity, pH, and nutrients were successfully estimated from geochemical data of biogenic marine carbonates
such as coral skeletons, foraminifera tests, and mollusk shells. Herein, we describe the precise analysis of Sr/Ca ratio with 20m
resolution in a cultivated giant clam shell exhibiting striking diurnal variations, elevated as high as 25% relative to the mean,
associated with regional hourly solar radiation. This is the finest proxy among all data ever published. Annual variation of the Sr/Ca
ratio is also observed in the sample by a 100m spot with 500m interval, again correlated with daily insolation record with similar
amplitude. Therefore, the Sr/Ca ratio of a giant clam shell might be a useful paleo-chemical-pyrheliometer.
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Figure 2 | High-resolution profile of Sr/Ca ratio in giant clam shell with
environmental data. (a) Diurnal variation of Sr/Ca in the giant clam shell
as a function of distance from the inner shell edge. The distance was
imposed to match the date of meteorological data by a counting of daily
growth lines. Error assigned to the symbol is 16. (b) Record of insolation
during the time interval of Sr/Ca observation at Ishigaki Island. (€) Surface
seawater temperatures at Shiraho coral reef, close to Kabira, at the island
where the giant clam was cultivated. (d) Record of sea level at Shraho coral
reef. (e) Precipitation record at Ishigaki Island.
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Experimental study of 60 in otoliths of bluefin tuna as an environmental indicator
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Abstract

Our main objective was to examine the validity of otolith 6'°0 of of bluefin tuna larvae (Thunnus orientalis) as a
thermometer estimating the ambient temperature experienced by fish. For isotope analysis, we used otoliths of larvae
reared at 26°C for about 2-8 days from egg stage in 2010. For comparison, otoliths of bluefin tuna juveniles aged 34
DAH (day after hatch) were also analyzed. As a result, temperature-dependent fractionation of otolith 6'°0 was also
close to that reported for inorganic aragonite, which means that vital effects are quite small. Otoliths 60 values of
juveniles were almost same ¢'°0 value of the larvae reared at 26 °C. This study confirms that otolith 60 of Pacific
bluefin tuna larvae can give precise and accurate estimates of the ambient temperature experienced by fish.
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Fig. 1 Otoliths of 7 DAH bluefin tuna
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Fig. 2 Otoliths of 34 DAH bluefin tuna
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Abstract

Rare earth elements and their radiogenic isotopes in seawater have been shown to provide insights into
present and past ocean circulation and weathering conditions on land. However the precise data on REE
concentrations and isotopic distribution are not enough to discuss the global geochemical cycles. In this
study, concentrations and isotopic compositions in Sagami Bay are incorporated with the global ocean
circulation model, and a parameters as sources, particle scavenging, remineralization are examined. Result
from model simulations indicates that constant vertical profiles of Ce concentrations derived from
irreversible particle scavenging. On the other hand, Nd and other REE concentrations increasing with depth
reflected reversible scavenging and remineralization in the deep ocean. These differences also influence to
isotopic compositions. Ce isotopic compositions showed relatively heterogeneous distribution and easily
affected by local sources such as coastal, aeolian inputs, and remineralization from sediment.
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2009) & RN LE TS KON E OBLANE R 2 Lhig U, BIFEDWE
IZRBWT, A HEELRIFER O LEE N 2 7 5,
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Abstract

The off-the-shelf software package ImageProPlus (Version 6.3J) was used to calculate in situ particle
numbers and cross sectional areas by employing a macro developed during the current project. Images that
were analyzed were taken by an Autonomous Visual Plankton Recorder (AVPR) and optimal brightness,
contrast and gamma settings for the present dataset were calculated by constructing a matrix of
combinations and comparing the extracted data with that determined by manual counts by eye. Automation
of this analysis allowed the visualization of particle scavenging with depth and increases in particle
concentrations of the order of two within only a 40cm depth horizon. Further funding would have allowed
this technique to be applied to multiple ecosystems to allow worldwide comparisons of marine snow
particle fields but, surprisingly, funding was withdrawn for the second year of the project.

Totul Particle Area{mma)

1. FCBIC
RUAI =L, #RFEEST RIS, £k, &
B oBEEA T, 0. 5mm LA Lo KRIVEREER T 257, <
A —ORHIZELTIET TIZE < DFEOERH 508,

0 100 200 300

PEE TS PSR E DRI R > TH 0, MR, e
BT KEEEE - AR TOREBIIESNT WS, B2 Tl - &
FSUH Ry La—F (PR &SRB TEEBEOT

oceanic

A —EERARNSN, FOTF—FiI3—EOEH T 60
b OIEFITEREEICB IS0, FEETHESG S HRE

B/BEZERE#TH S, 80
near shore

2. MMERE - A Depth ,

TS50 R OERAHICELTIIY 7 kYT ic kD (m) continental
EGREAE AT LIRREIN TS, LHLANS, < 120 sheif
VA =Z3T0V7 bz 7RG L TWRnI &R
AT A OMEOY 7 RO 2 TETT 4 & 140
HFETHERTERNWI ENMERE L THEREINTWVLDS,
F4i3 off-the-shelf THTHMAL, EHTESHV 7 Y 160
TV TYY A —EEROE R R ORI F 138 2 5t +5t27
HTELAVATLARBRTL I LEE—DOHEIIREL . 180 St11
BARAYIZIX InageProPlus (HADO—/N—3#) SWnHv 7 R +5t21
T T TY 7 OZHAT. L zidar, 200
3. ERLEE

<y DCDEE%E%O'CV'J YA — O IE T (B 1) Fig 1 Total particle area vs depth at three stations off
SRR TEYI XTI aOmESN (K2) 2IERT the Antarctic continent as calculated using the present
HTEMTELELDNT T me thodology.



4. FLHLESRORE

Mm“" C DA BRI FREZHET 2 IERETH S
1615m 1 M, HERENT IS ELHETH D, AT [—HILFE
3035m 01450335 MR B—ES0OHOFRIE o7, T T THRRETE 2GR
m i 0.335-1mm BRI THRET S0 BBl A7 AICK
20 75m | # 12mm LTS 0 b EENOE RN AR e LR

oapth 12025 1 ’;j"j‘:m FTATHREGSTFD, ZOETESSICRESE, WHE

110-115m

EROFE S ERTE 5L 5 UHAZHED 5 TETH S,

120-125m - A.5mm-
130-135m
140-145m
150-155m
160-165m -
170-175m -
150135 B
(1) Lindsay, D.J., Sunahara, K, Ishitani, V.,
Fig. 2 Increase in the average size of marine snow Watariguchi, K., Nishikawa, J. and Yamaki, A 2012.
particles as they scavenge other particles during Particle profiles vs. depth in eastern Antarctica in
sinking. austral summer 2007-2008: a study using an autonomous
Visual Plankton Recorder with notes on the diversity
Sl e : ; _ _ and fine-scale distribution of  Ctenophora,
o F HEYOFMSREIMERRTSIEDTEL Acantharia and Phaeodaria. Aantarctic Science
A, BT S EREFRETH S, accepted).

a Beroe compacta Callianira cristata
Number of Individuals Number of Individuals
0 2 4 6 0 2 4 6
0

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

120 St13 St13
Fig. 3 Vertical distribution of two species of ctenophore
in Antarctic waters near the Mertz Glacier before it
calved.

Depth (m)




GURERCS ) EESEEM e RS E G OVl

(2_=VLURIZE LD D)

ERFFKEES - BAEICHE T HENESERER L O I RELFRRDOHETE

Observation of turbulent mixing processes and estimation of vertical eddy diffusivity in the area of
mixing and water mass formation area of the North Pacific Ocean
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Abstract (Times New Roman 10pt)
Turbulent eddy diffusivities are estimated in the North Pacific Ocean in the R/V Hakuho-Maru cruises,
KH-05-4, KH-07-1, KH-08-3 and KH-11-8. Preliminary results revealed the low activity of turbulence in the layer
shallower than 600m depth, and, any significant latitudinal dependence of turbulence was detected along 145°W

between 50°N to 36°N.
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A study on biomineralization mechanisms of scleractinian coral
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Abstract

Coral skeletons are important indicators for marine paleoenvironmental reconstruction. However, it is
unclear how changes in environmental factors affect the coral skeleton formation, since the mechanisms of
the coral skeletal formation by coral soft tissues have not yet been fully elucidated. In the present study, we
focused on the roles of Ca®*-ATPase to temperature changes in Porites australiensis. We performed
transcriptome sequencing of Porites RNA using next-generation sequencing technology and the data were
de novo assembled into 62,809 contig sequences (total 80Mbp). A 6719 bp cDNA fragment containing an
3468 bp open reading frame, which encodes a predicted protein of Ca**-ATPase consisting 1156 amino
acids was obtained from the assembled data. The increases of skeletal growth by temperature changes
appeared to have minimal relationship with changes in Ca**-ATPase gene expression, though the levels of
Ca’*-ATPase gene expression were different among the different colonies.
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A study on subsisting of Synechococcus in the dark ocean
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Abstract

Synechococcus (cyanobacteria) is widely distributed in the world’s ocean surfaces, and its subsisting is recently
unveiled in the meso- and bathypelagic zones. To understand potential carbon and energy sources of Synechococcus in
the dark ocean, utilization of organic compounds by Synechococcus was studied by manipulation experiments using
the seawater collected in the Suruga Bay. Surprisingly, Synechococcus abundance was increased by the addition of the
antibiotics, which is an inhibitor of bacterial cell growth. Synechococcus was grown by the addition of the antibiotics
not only in the light and dark cycle condition but also in the continuous darkness. This result suggests catabolism and
assimilation of the antibiotics by Synechococcus, which might help Synechococcus to subsist in the coastal dark ocean.
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Fig. 1. Abundance of Synechococcus (top) and prokayotes (bottom)
during the incubation experiment using seawater from 397 m depth
with (+A) or without (control) addition of antibiotics A. Incubation
was performed in duplicate bottles (designated 1 and 2 in legend)
in constant darkness.
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Table 1. Abundance of Synechococcus (cells mI™) on day 8 of incubation experiments with (+A)

or without (control) addition of antibiotics A.

sample

incubation +A

control

Shimizu port, 0 m (+nutrients)” light : dark = 12h : 12h, 18.0°C
light : dark = 12h : 12h, 26.1°C
light : dark = 12h : 12h, 26.1°C
constant darkness, 26.1°C

Shimizu port, 0 m
off Yaizu port, 397 m

(8.0, 8.6)x10°
(2.1, 8.2)x10°
100, 150
99, 91

(15, 19)x10°
(13, 14)x10°
160, 230
160, 170

! Added nitrate and phosphate at their concentrations in f/2 medium.

Fig. 2. A greenish colony on an ager medium
containing antibiotics A.
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A study on safety standards for marine sports based on actual measurements of marine
environmental condition

o,
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Hiroya Endo, School of Marine Science and Technology, Tokai University

Abstract

Although in Japan there is a guideline on safety measure for open water swimming (OWS) events, the
on-the-spot decision has been actually left to the promoters’ judgments based on their empirical knowledge.
In this study, physical properties (i.e. current, water temperature, etc.) were measured in the coastal area off
Shonan Beach, Kanagawa Prefecture, of Sagami Bay in August 2011 in order to provide information on
sea conditions to the promoters of Shonan OWS event. On August 27, 2011, sea condition was relatively
good for swimmers due to weak northerly winds, calm waves, high water temperatures and weak currents
at the sea-surface. The information on these sea conditions was actually very valuable for the promotion of
Shonan OWS event in 2011. In addition, the significance of information on sea conditions was discussed
for the further advancement of marine sports and leisures in Japan.
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Abstract

This study aims to obtain essential biological bases for conservation of an endangered species, Japanese lates, Lates
japonicus. We organized a research team tackling the following subjects in Japanese lates: (1) genetic population structure; (2)
migration ecology; (3) habitat use in a river; (4) identification of stakeholders and grasping their relation. Features of this study
is not only to obtain natural conditions to realize conservation of Japanese lates by synthesizing results of studies at different
disciplines and levels such as genetics, migration, individual behavior and environment but also to try to establish a social
frame for conservation of Japanese lates. The results obtained by this research can be a new finding of each discipline and
shape biological characteristics of Japanese lates. It is possible that publication of this biological information would promote
overcatch of Japanese lates. Thus it is necessary to share them with managers of the river and the sea such as communities and
fisheries cooperatives, and guide stakeholders including managers voluntarily to take measures for the conservation of
Japanese lates. Another role of this study is to provide objective data for taking measures such as a setting of protected area and
a close season that have not been tried ever. In order to realize sweeping measures to require consensus among stakeholders, it
is essential to establish a system to return their achievements and problems obtained from a continuous field survey to the
managers by planning and operating measures for Japanese lates conservation based on the scientific information provided by

this study.
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