wEZH

S hES IR - AR TR

— N\ o o S B & HE 8k 4

HEFMA - LRARIR

Joint-use Research Institute

BREKXFETEYERERE L 7 —
TROPICAL BIOSPHERE RESEARCH CENTER
UNIVERSITY OF THE RYUKYUS






VNI L FEERRE R -+ vv v ervmr e e 1
S PP 2
HEEIFIF o ERIRFGRHIL AT o eveeeeee e 3
H&EEE% ................................................................................................ 4
G = 4 PO PP 6
K R & FFERRE
o B AR e 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
[FIAFTEF5 5
o PRR2OMEFELFIFF o HE R v evvrrmmmnnnnrereneee e e e 24
BTG RR BT L 2 LRI T ZE A oottt 25
CHLETE R L A LERIFF « LRI TR ORI e eerrrrreneeeeeeeeni e 26
. jj\:[ﬁ]ﬁ%% (m)ﬁﬁgﬁkgézi6%@*”%5}%%@5\2%) .............................. 36
- TR OBIfE BLSTERE OILFEFTEFEIELAD B D) e 38
W geE (EIEIA - AT - MEEE L SAOSHAl L ERERAR) s 39
= 60
HETET) CEEEE « PP « ZOMOBETEE)) oovevrrrrrrrrmmemrn, 64
TEASTET) ¢ BRI - vvvvvrrrrrrree e emesen e e e e e e e e e e e e e e et et 69
[EIBSTE T o [EI RS H I v veeeeeeeeeeeee s ettt e e e e e 7
F DMLOEEE « TR A e eeeeeeee e 7

Tz L B DRI R R i v e e e e e e e 73






NE L TERIEK

B MBI o X — %, 2 ORFEOF:E B Z T, KO ERE-CREOEE « 57— &5 2E O 5EE
MNIEFETHA L= v | SLRBFIEE1T 5 B T20084E7 A1, TR FREIC L - CARR S 7z THERIFA - LEFIE
mm OFERIEEIZ LV | 20094512 TIEFEFIH < SLRPFFTILS) & UCRRIE Siviz, BRERK Ot v % —Th b,
i é%lﬁnt/& W EE SRR R T&otﬁ B MBIt v 2 — & BRER K Z PN H[F R
Mg Th o720 « DT EGRVE e v 2 — DA L. 20004F B8 1056 2 L7-,

H - BVE AW B v % —IL, H$%ﬁﬁ;ﬁﬁﬁém%k#®jﬂxﬁééﬂb\@* WA IZ B 5 4E
WD ZARMELBREE & DR BAEMIC %#éﬁnmmﬁ&%ﬁmab NI EF BB T&otuﬁﬁﬁﬂ
T — (B WRIETFICHERY) . REEMHE T o 7o BV B (B - VR IE G L%%k%%ﬁ%k/
/QJKPﬂi:iﬁft&:ux%gz§szgﬂﬁﬁﬁﬁﬁ S5 (B - VORI itk ) A U, 19944 (2 A E L FF R & LCRE L,

DT AEMBHERIIEE o # —IE, 1991 IS HRER K i s 1~ B 5% & U U, BRER RS2 D31 A1 =2 AR
n@¢#%&ﬂ% T72 9 Mgk & L CHER #éﬁ%f %ént@m%%%t/& 23, 20084 | ZHFZEHEARR E LT
TFEE L VARICT 720, ZOLFE D TAMBFFRFIEE L X —ICEB L, BX¥E LT,

thﬂzji%?}\l‘ HWE e v 2 — 1%, {Elﬂw‘%$% ZH b /lhﬂzj(%:ﬁﬁ:‘?’?//\xgjﬁﬁﬁ ﬁﬂj P SSPNON ) %Efﬁﬂ'

SERFSE S % . MR S ORISR . & 512, FEEO RIS Tk S h T3,

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

MEEk. FBREDILIICHEE L EESISEEREESR. S5 ShiB A B
12, HBA BT E430kmIZ BT 3 TEREIZH 5 ERFERE ST .
3. Main-island of Okinawa

BES

Sesoko Island

HIET R

Sesoko Station

AR E R

Nishihara Station

FAEM T HEER Sesoko Station

YU OEENERIEF ST
Coral Reef Ecology and Systematics
U IJEEMEREEE D E
Coral Reef Physiology

ZERMEEYFE 5 EF Biodiversity Study
RELEYF 5 E Conservation Biology

BRERAZ:

University of the Ryukyus

ERHRIER
Nishihara Station
DTFEMRBFEREER
Center of Molecular Biosciences(COMB)
BRE
Iriomote Island
ERHRIER
Iriomote Station ﬁ?ﬂiﬁ?ﬂ'*—l%ﬁ}fﬁmﬂ
Center of Molecular Biosciences(COMB)
£y . BTG FHEEERR TS 5 BF Functional Genomics
= 3% 0 60 % | 1122 5 BF Vaccinology and Vaccine Immunology
FoHEEn [ B \
FIRFHFMEE Iriomote Station ° S F RELBH 15 BF Molecular Microbiology
BT &R %25 BF Molecular Biotechnology
= i,ai‘“i '|F!§& /\E]’7 Environmental and Biological Information
By IR B S B The Tropical Biosphere Research Center, University
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Biodiversity Study the southern part of Okinawa-Honto (the main-island of
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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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5. 8 A TIXBIE 24T > COIREBLOE N> T2, ZDOZ Enn, an=—2lkE$ 25 & EAL/REHE A
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WOEMEZ D> TERHEIOET A %A 2 B THD TN, DT —FDAX A TIEOFIEEHR Lzl s Y
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18. Effect of darkness on Terpios hoshinota and its symbiontic cyanobacteria
Sen-Lin Tang (Academia Sinica)
Experiment related to treatment of different darkness was performed on the sponge Terpios hoshinota in the
aquarium at the Sesoko Research Station. The purpose of the experiment is to investigate the effect of different

darkness on the symbiotic cyanobacteria in the sponge. Additionally, different wavelengths of light were also



used to treat the sponge. There are total 6 treatments, which include 100%, 50%, O % light, red, green, and blue
wavelengths. After treating the sponge with their respective treatments for 1, 4, and 8 days, the sponge tissue was
extracted and preserved to send back to Taiwan laboratory for further analyses. Specifically, we aim to look the
changes of bacteria community before, during, and after the darkness treatment. Several genes related to light and
darkness will also be analyzed to look at their expression level. With the great help of Prof. Hideyuki Yamashiro and
the good facilities in the Sesoko Research Station, the experiment was successfully conducted.

19. Diversity and abundance of the mesophotic scleractinian fauna in southern Japan
Michel Pichon (Museum of tropical Queensland, Honorary Research Associate)

The main objective of the collaborative research was to undertake in cooperation with Dr Harii and Dr Sinniger
a taxonomic study of the mesophotic scleractinian fauna of Sothern japan. The study was based on the extensive
collection already available at the Tropical Biosphere Research Centre, Sosoko (University of the Ryukyus), a
gathered by Dr Harii’ s team, and complemented by additional specimen collecting by diving and observations using
the recently acquires Remotely Operated Vehicle. Areas thus investigated were in the vicinity of Sesoko, and also in
the island of Ishigaki during a one-week field.

Cooperative research was achieved through the combination of my own expertise in the field of scleractinian
morphotaxonomy, complemented by observations and genetic analyses made by Drs Harii and Sinniger. In the first
instance, the emphasis was places on coral general which had been shown as of particular importance) (presence
and abundance) in the mesophotic coral environments of the Ryukyus, including in particular the genera Leptoseris,
Pavona, Echinophyllia. Much effort was placed in particular on the genus Leptoseris due to its particular importance
as a major component of mesophotic coral ecosystems (MCEs), worldwide, but also because the Ryukyus have
proven to be an exceptional geographic area for the this particular genus, in terms of its species diversity and
abundance.

Besides a general taxonomic survey of the species available in the mesophotic collection, special attention was
paid to genera which are known to be significant in MCEs including Acropora, Alveopora, Porites and Goniopora,
as well as Mycedium, Echinophyllia and Oxypora, among others In order to obtain high quality images allowing
the examination of micromorphological characters, Scanning Electron Microscopy imaging was carried out , using
the Hitachi Miniscope TM 3030 instrument available on the main campus of the University of the Ryukyus. These
images which are presently being analyzed allow comparison with material (including type specimens) available at
the Museum of Tropical Queensland, Townsville.

Such a collaborative study will provide ultimately a comprehensive body of information on the diversity of
the mesophotic coral fauna, combining morphotaxonomic, genetic and ecological approaches and will provide
an invaluable reference collection of mesophotic scleractinians for Southern japan. In addition it does provide
information on the functioning of, and the services provided by mesophotic coral ecosystems and on their ability
to provide an effective biodiversity sanctuary as well as a on a possible source of replenishment for species and
individuals for shallower reefs increasing degraded due to the synergistic effect of human and global change
impacts> In this respect, the collaborative research will help providing an answer to the fundamental questions : Are
mesophotic coral ecosystem a life boat for coral reefs?

20. Taxonomic, phylogenetic and trait-based diversity along elevation gradient in Taiwan and Japan: a
comparative study

David Zelen'y (National Taiwan University)
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21. Auditing marine biodiversity at reefs in Okinawa impacted by climate change using eDNA and next-
generation sequencing
Joseph DiBattista (Curtin University/Early Career Postdoctoral Fellow
& Australian Museum/Curator of Fishes)
Funding received in 2017 was used to facilitate collections of eDNA samples at sites around the main island of
Okinawa, as well as at Zamami-jima Island with Associate Professor James Reimer (University of the Ryukyus) and
his lab. Between October 23 and November 12, 2017, we successfully collected 114 eDNA samples (34 sediment
samples and 80 filtered water samples) from 10 coral reefs or coastal sites in the Okinawa Prefecture (Mizugama,
North of Cape Manza, Bise, Kin Bay, Makiminato, Cape Hedo, Kaichu-Doro (S1), Ama Beach, Zamami Port,
Furuzamami). These locations provided a gradient of highly impacted nearshore sites (i.e. Kaichu-Doro S1) to near
pristine offshore sites (i.e. Furuzamami — a marine park). 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). Seven of these
locations were previously sampled in 2016 in collaboration with Associate Professor James Reimer and his lab, and
so we therefore now have added a temporal component to our eDNA study. A portion of the 80 filter membranes from
the water samples remain frozen at the University Ryukyus as permanent vouchers. The bulk of these eDNA samples
will be analysed in the Trace and Environmental DNA (TrEnD) laboratory at Curtin University in February 2017 in
collaboration with Professor Michael Bunce.

22. Adaptive evolution in mangroves
Wee, Alison Kim Shan (College of Forestry, Guangxi University, Assistant Professor)
The global distribution of mangroves is mainly restricted by the physiological tolerance to low temperatures, which
is evident from each species’ latitudinal limits. The warming climate is expected to expand mangrove distribution
range poleward. However, the exact physiological and genetic mechanisms of adaptation to temperature in
mangroves have not been well investigated. Specifically, little is known about the differences in phenotypic plasticity
and evolutionary potential among populations along the latitudinal gradient. To explore the adaptive evolution of
cold tolerance in mangroves, we performed landscape-wide sampling along a latitudinal gradient in Nansei Islands of
Japan. By conducting field works for two weeks at the end of November, we collected three major component species
of mangrove forests, Bruguiera gymnorhiza, Kandelia ovobata, and Rhizophora stylosa, at Amami Oshima, Okinawa,
and Iriomote Islands. We collected leaf samples and propagules, and extracted total DNA at the laboratory in the
Iriomote Station. The samples colllected will be for further use to perform landscape genomics analyses and to study
the genetic mechanism of cold tolerance via epigenomic methods. We also worked on joint research papers and grant

proposals while I stay in Japan, and we submitted a research paper to a journal.
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26. Mangrove Conservation Genetics
Maruyama Mori, Gustavo (Institute of Biosciences, Sio Paulo State University)
We held an international workshop entitled “Mangrove Conservation Genetics” on 26th July 2017 at Sunflower
Hotel & Residence Shenzhen, China. It was a full day workshop for Mangrove Conservation in which two
researchers from Brazil, five from China, and four from Japan participated. Mangrove conservation is undoubtedly a
global issue, and international collaboration is inevitable. Participants from three countries, including four students,
made the presentations about their studies on mangroves. The scope of the study was geographically global and
including various methodologies such as genetics, phylogeny, evolution, ecophysiology, ecology and climate
change. We exchanged ideas and discussed issues on mangrove conservation. The discussion involving established
professors, younger researchers and students were so stimulating and exciting. We discussed further collaboration
and collaborative papers in the afternoon workshop. The discussion was again, beneficial and practical, and we
made plans to start working on papers based on the discussion in the workshop. We also had a joint symposium
entitled “Evolution of mangroves: phylogeny, conservation genetics, and genomics” on 28th July 2017, as one of the
Symposium at the International Botanical Congress 2017 (IBC2017). Drs. Tadashi Kajita and Shi Suhua organized
the symposium, and four of the six speakers were the participants in the workshop of the international workshop. The

idea discussed in our workshop were presented to the global audience at the symposium.
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