¢m28¢w

F R

HEFIA - £ERFAEHR

Joint-use Research Institute

BERFE2FTEYEAEL 2 —

TROPICAL BIOSPHERE RESEARCH CENTER
UNIVERSITY OF THE RYUKYUS






{{:}Ekﬁ@%&%ﬁﬁk .......................................................................................... 1
S PP )
SERIF T o [T ZEHILA v vveveeeemmmmm e 3
H%;iﬁa% ................................................................................................ 4
G = 4 PO PP 6
Rk B & BRI
o A AR RS v vveeeee et et 7
o UL S BB AR ) S v 11
B e 2 4 PO PP 17
B i L ot Ly 0 4L FE T PP 20
cBBUE T ¢ L RAEBESAA e eeeeeeeee e 23
= 4 PP 25
[RIAF FE 5
COERR2SEE S Y = 7 N FUSLRIFI ¢ AERIFE O B e 27
e R TAERELRIFI o JEIRFE B evveemmmmnereree et e e e e 28
B TR ENNT L 2 LRI TG A v veernmmmmns et 29
C HLETRR BN L A EFFF « JEEIFZE DRI o eeeeeeeeeeeeeeeeee e 30
- EFEIRFZE A (ST RR T L B LRI ARIZE A DR cooeeeererrrrrrrrrrrrne, 38
PR OB HLATERRE OILFEIFEHERLUSID B D) oo 40
W gk (FEEIAT o JATH o R L SAOSHIEAR LAY s 41
8 =R e 59
HIEE) CHEBE « IR « FOMOBTEETET))  oooeeeeererrrerrrrrr. 63
HELEE]) o HIIBETHR o veeeermmmemmeree ottt e e e e e s e e e 68
FEIRSTE ] « [EIBES I JJ/ oo eeeeeeeeeeee e e ettt 70
F DD G o BT S v eeeeeeeeenene e 71

*E‘/&—O)%IJFHW({R ................................................................................. 72






NE L TERIEK

A AT 2 — Ik, Blx ORFZOREBZ T, KEOHERIECRKREDOEE « 7 — 7 L5 2FEOWFIEE
NHLRICHRIA L= v | SLFEFFEE 1T 5 HIYT20084E7 712, SCERHEREIC X » CARR & 7= TIRERIAH - LR
P OFERIEEIZ LV | 20094512 TIEFEIFIH « SERIFFFEHILA ) & UCRRIE Siviz, BRERK Ot v 4 —Th b,
BBt o X — 1%, EEEFERRAEER TH 72 IH - BBt v 2 — & BRER KO FN e [E R
figk CTH oIl « T EMEMFERE T ¥ —BFEE L. 20004 125802 LT,

A - BV MBI % — 13, B ARREICALE T DB RZEOSL A2 A L, B - B BT 54
WD SAEMECBREE & ORI AAERIZEE T A HF4EHLEE R Z B & L, SN ERER A ZE iR b - 12 2 e R
T — (B WRETFICHEY) . REEI R T - 7o BT R e ik (R - PHRFICHERY) . BRER KT RS v >
INANITHT T AR E SV RAFZeE (B - PEIRAFZUAERR) D3FEA L. 19944 I A E L FFRI iR & L THE L,

H - 5 FEMBEIE T o # —1E, 1991 S ERER KB AR 7 FEBRME % % Ul L, BRER RS2 D A A oA = AT
FeD REERIREI 21272 D Mgk & U CHERET D H RO TR IE SN s 3B o # — 23, 20084 12AFZEffk & LT
TFEZ L VAT D720, TOLAE S TAMBEFE Y v 2 —ICET L, BRE L,

FRER RSB BB AT S o 2 —1d, TR B 12 & D BRER R T IR 3 ¥ o X 2 D W RS ik 35 & OV Akl
SERRZEMaER | WS S O WA ZEfiEE . S 512, R B O RIFICHzE CER STV 5,

BRAFRFENERR > 2 — & PREEFHBOHIK
REFRY v VARCARRREHRS & U5 FEMRPHRE

HER%. HEAROLIICHEE L BESICHERRER, £5 :EF %%71'&%
(=, SRR BT T430kmI (BT S TR G5 HARHKNE orer .
BB, Main-island of Okinawa

BES

Sesoko Island
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Sesoko Station
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Nishihara Station
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BIEMFRHEER Sesoko Station

YU OBEMEENEFNE
Coral Reef Ecology and Systematics
B IREMRER S E
Coral Reef Physiology

ZIRMEEF 2 EF Biodiversity Study
REEYMZF D E Conservation Biology

BRERKF

University of the Ryukyus
BRI HEER

Nishihara Station
DFERRFEREER

Center of Molecular Biosciences(COMB)

BRE

Iriomote Island

BERFEMER

Iriomote Station

DFEGHEREIER

Center of Molecular Biosciences(COMB)

BT FHEEERRAT 5 BF Functional Genomics

B . o N - RS GERIEE S B Vaccinology and Vaccine Immunology
FERIZEHEER Triomote Station (<} __-;: A FELIHEZESE Molecular Microbiology
_:- m EGE RIS FAF2EF Molecular Biotechnology
= — RIBA S IERF 7 2P Environmental and Biological Information
o
YU A YA BN ERNE The Tropical Biosphere Research Center, University
Coral Reef Ecology and Systematics of the Ryukyus, consisted of Nishihara Station Center
s O—J%NE5B of Molecular Biosciences (COMB), Sesoko Station and
Mangrove Study Iriomote Station. Nishihara Station and COMB are in
ZHRMEEMFED T the main campus of the university which is located in
Biodiversity Study the southern part of Okinawa-Honto (the main-island of
HRREERZEN T Okinawa). Sesoko Station stands on Sesoko Island, an
Forest Resource Science islet off the northern part of Okinawa-Honto. Iriomote

Station is located on Iriomote Island, about 430 km
southwest of Okinawa Honto.
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Tsuda Y: Genetic structure and population demography of species: Its applications to ecosystem conservation
from mountains to ocean. The 3rd International Workshop for Conservation Genetics of Mangroves: Toward the
Conservation Genetics of Mangroves on a Global Scale. Iriomote Station, Tropical Biosphere Research Center,
University of the Ryukyus, Okinawa, Japan, October 2016
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Maeda, A., Fujita, K., Horikawa, K., Suzuki, A., Yoshimura, T., Tamenori, Y., and Kawahata, H. (2016) Evaluation
of oxygen isotope and Mg/Ca ratios in high-magnesium calcite from benthic foraminifera as a proxy for water
temperature. Journal of Geophysical Research, DOI: 10.1002/2016JG003587.

14. Effect of darkness on Terpios hoshinota and its symbiotic cyanobacteria
HUTdEBUOVRI TILEARBRELUVRELT /NI TIVTADRDODEEICET 2K
Sen-Lin Tang(Adademia Sinica * Associate Research Fellow)
We did two experiments using the aquarium at the Sesoko Station to investigate the effect of acidification and
heat stress on the sponge Terpios hoshinota and its symbiotic cyanobacteria, with a great support by Prof. Hideyuki
Yamashiro and Prof. Kazuhiko Sakai. In the acidification experiment, we organized 400 and 700ppm of CO, running
water tanks and treated T. hoshinota over a week, and collected 5 samples each of the time points, Day 0, 4 and 7. In
the heat treatment, we set up 27 and 31°C running water tanks to treat the sponge samples, and collected the samples
at the time points, Day 0, 4 and 7. RNAs and cDNAs of the collected samples were extracted successfully, and
qualified using agarose electrophoresis and spectrophotometry, and sent back Taiwan for further analyses, such as
RNA seq and qPCR.

15. Comparative study of forest vegetation pattern on subtropical winter monsoon influenced habitats in
Taiwan and the Ryukyus
David Zeleny(Institute of Ecology and Evolutionary Biology, National Taiwan University (NTU), Taiwan -
Assistant Professor)
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16. Developing molecular methods (eDNA) for marine biodiversity assessments in Okinawa
Dr.Joseph DiBattista(CurtinUniversity * PostdoctoralFellow)
Funding received in 2016 was used to facilitate collections of eDNA samples at sites around the main island of
Okinawa with Associate Professor James Reimer (University of the Ryukyus). Between July 6 and July 24, 2016, we
successfully collected 150 eDNA samples (66 sediment samples and 84 filtered water samples) from 13 coral reefs or

coastal habitat in Okinawa (Mizugama, Hamahiga, North of Manza, Bise, Kyoda, Red Beach, Oura Bay, Nakagusuku



Bay, Makiminato, Cape Hedo, Kaichu-Doro (S1), Ruukan, and Zanpa). These locations provided a gradient of
highly impacted nearshore sites (Kaichu-Doro S1) to near pristine offshore sites (Ruukan); we also designed a
“reef ranking” system with points assigned to a site based on selected criteria to rate it from impacted (score = 1) to
pristine (score = 10). 33 sediment samples remain frozen at the University Ryukyus as permanent vouchers, as well
as 84 filter membranes from the water samples. The bulk of these eDNA samples will be analysed in the Trace and
Environmental DNA (TrEnD) laboratory at Curtin University in April-May 2017 during a 30-day research exchange
with Dr. Reimer as part of the Curtin University Visiting Research Scholar funding scheme in collaboration with Dr.
Michael Stat and Professor Michael Bunce.

Outputs from this eDNA project thus far include:

1) A personal blog of my research experiences in and around the main island of Okinawa:

@ https://josephdibattista.squarespace.com/

2) Four invited seminars where I presented some of our preliminary data and study design:
“Genomic approaches to cataloging biodiversity in our oceans” at Edith Cowan University, Perth, Australia,
September 2016,
“Genomic approaches to cataloging biodiversity in our oceans” at ARC Centre of Excellence for Coral Reef
Studies, Townsville, Australia, September 2016,
“Genomic approaches to cataloging biodiversity in our oceans” at Macquarie University, Sydney, Australia,
August 2016,
“Genomic approaches to cataloging biodiversity in our oceans” at the University of the Ryukyus, Japan, July
2016.
3) One manuscript in preparation for scientific publication outlining how the primers we intend to use to analyse our
eDNA have already been tested and optimised at Curtin University:
Stat, M., Huggett, M.J., Bernasconi, R., DiBattista, J.D., Berry, T., Newman, S., Harvey, E., and Bunce, M. (soon
to be submitted) Ecosystem based monitoring with eDNA: metabarcoding across the tree of life in a tropical
marine environment. PNAS.
4) One manuscript in preparation for scientific publication using the Okinawa samples
DiBattista, J.D., Masucci, G., Biondi, P., Bunce, M., and Reimer, J.D. (in preparation) Ecosystem based monitoring
across the tree of life with eDNA: small changes in depth influence the form and function of biodiversity at

tropical coral reefs. Scientific Reports.

17. Biological Clocks physiology and molecular pathways in corals
Oren Levy(Bar Ilan University Israel - Prof.Marine Biology)
Starting work at March 3™ collecting 15 colonies of Acropora digitifera from shallow waters in front of Sesoko
station. Colonies were divided in to 3 separate tanks, 5 colonies in each tank. 1* tank was kept under natural light
conditions. 2™ tank was covered with a black plastic sheet with no light. 3™ tank was under constant light conditions.
After a 24-hour acclimation sampling started on March 6 at 20:00 (sample 1 at 20:00 6/3, sample 13 at 20:00 7/3).
Light and temperature loggers were placed in the natural condition tank. At each sampling time all coral colonies
from all light conditions were sampled by braking a small branch from the colony and inserting it in to liquid nitrogen
for future RNA and protein extraction. Protein and RNA will be used to asses gene expression oscillations between
the different light conditions and to compare between RNA and protein expression. The main aim was to understand
using high resolution sampling (2hr intervals over 48 hr) combined with omics toolkits the endogenous clock role
in the coral lifestyle and the effect of artificial light pollution. Moreover, studying marine rhythms may elucidate the
crosstalk between molecular clocks and physiological or cell biological events. Naturally, a comparison of our marine
relatives to terrestrial models will also shed light on our own evolutionary past of biological cycles. In consequence,
this collaborative project is still continuing with Dr. Harii Lab and has strong potential to open a new horizon in
understanding the evolution and plasticity of the role biological clock machinery plays in synchronizing the organism

to its environmental niche. We will continue this work hopefully in August 2017.
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19. Faunal survey of amphipod-decapod symbionis of sponges(poritea)
Kristine White(The University of Tampa - Assistant Professor)
Endocommensal organisms associated with sponges are reported to utlize their hosts for nutrition (Amsler ef al., 2009),
chemical refuge from predation (Huang ez al. 2008), and spaces for reproduction (Thiel 2000). An intensive sponge collection
and faunal survey of amphipod-decapod symbionts of those sponges was conducted from 17 December 2016 through 2
January 2017 on Iriomote-jima and Okinawa-jima. Kristine White (U. Tampa), Tohru Naruse (TBRC, U. Ryukyus), and
James Reimer (Science, U. Ryukyus) all participated in collections with additional assistance from Daisuke Uyeno (Kagoshima
U.), May Roberts (U. California Santa Cruz/U. Ryukyus), and Nathan White. Seventeen sponge hosts from five locations
were documented on Iriomote-jima and 15 sponge hosts from eight locations were documented on Okinawa-jima. Several
species of shrimps and crabs were collected in addition to 13 amphipod species in three genera. All symbionts of sponges
and a piece of each sponge was preserved in 99% ethanol for positive identification and potential molecular DNA analyses.
Identification of sponge hosts is still in progress, but many new host associations are expected based on
preliminary identification. This study also revealed new locality records for seven Leucothoe amphipod species; a
small paper on this is in preparation to submit to Fauna Ryukyuana. Future molecular studies on the sponge hosts and
their symbionts are planned with the well preserved material freshly collected during this study. This research will
provide valuable ecological information for three understudied, yet abundant groups of animals around Okinawa-
jima and Iriomote-jima. Previous studies on commensal associates have shown that chemical extracts (Duffy and
Paul, 1992; Huang et al., 2008) and physical attributes (Dalby, 1996), play a vital role in providing refuge for
endocommensal associates of sponges. Other studies have suggested that host genetics may play a role based on
symbiont composition (Williams et al., 1992) or that symbionts even co-evolve with the hosts they inhabit (Kabata

and Ho, 1990). This study will greatly increase the poorly understood host preference of endocommensal organisms.
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