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Tamaki Y, Harakuni T, Arakawa T (2024) Shiga toxin
type 2 B subunit protects mice against toxin chal-
lenge when leashed and bundled by a stable pentam-
eric coiled-coil molecule. Vaccine 42(7):1757—67.
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enoyl reductase (Fabl) %, Z#1L-°C 41, thiolactomycin
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isoprenoid & Al % % fosmidomycin TP L 7= 52
BRCUE, ICI28K T KMl i BE 2393 %, 2NER
TI257% & 720 L7 & B REMN 2RI
BlEsnen oz (K21), b OMEEANT
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BENE bt 2 — (95 F0) O FKRE
MO BT 2R BT O EE R AKIT T D A A
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Ak E . FLER B % 5 1o DSM334Lc A8 15 M |2 B
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RERYIC S 2 D B TED T AR DEEF I L7,
Z D FE D18S tRNAE {5 1 @ [A] P X
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T finlay & M. contortus® 2 FRIX A & 2 AR &
MR ESE TV D Z RSz, 0
— 5T, AT VT OIAETNT ORI b
RV WALV

F 70, T finlayD A A 2 AR E D 16S IRNA
BAR T & fRAT L 7o fEH. Methanoregula formicica
W TR CTh D Enbhrol
(FH A £ #998.3%., [X22), Trimyemalg Ji H
~~ D MethanoregulaJ@ A % > 4 sl O 4B X
INETIEHES N TVRY, ZDO—FHT,
M. contortus?> & 13 |7l U Methanoregulal& T3 &
DY DD, Methanoregula booneilZ IT 5% 73 A ¥
CERE A S e (FHEME98.8% ., [X123),
INHOEFEREFIWT LR b 2 —
DIERE 7 LOEINTZ DO THD Z L
O, BRI IAET D A 2 AR R o
TV DIFIEFICHIRIR, 25 Le3—F
Ty TRED L) RBERIZ L > TEIREN
TELONPZROLNITT D2 & T, AR R
AR EREORAEFROBR RO D Z &
D EIND, SRITENENDOIAERAFZ A&
REE % S BfERE AR L CL AT & 2 A oS
BAMEZ T 2 TETH D,

R22 EFEICHKI LTz finlay (L) S WIZM contortus (TF)
DBEY R OEFBEMES

AL R (BRAD WKFEZEET HMIANNEE T D
bRy y—n M) IZBELTEELTNS.

Uncultured Methanoregula sp. clone BEMA12D-3C1 (KJ955705) -contaminated sediment
Uncultured euryarchaeote clone MVP-7A-38 (DQ676254) -freshwater pond
Uncultured Methanomicrobia archaeon clone AQ4 (AB874595) -anaerobic reactor
i iont of fcociliatia sp. GW7 celll_clone5 (LC466986) -wastewater
ggMethancgenic endosymbiont of Trimyema finlayi strain GK (this study) -wastewater
L Uncultured Methanoregula sp. clone TS1A275 (JF789587) -formation water
Uncultured archaeon clone MHLsu47 12F (EU155821) -minerotrophic fen

Uncultured euryarchaeote clone YLAO15 (JF262334) -Yellowstone Lake
1] Uncultured archagon clone BSA0103-09 (JN387660) -river bank
Uncultured archaeon 57-1 (AF424773) -wastewater sludge
ic in SMSP (NR102441)

Uncutured Methanoregula sp. clone NSATc2 (JX462514) -bioslectrochemical reactor
= Methanogenic endosymbiont of Metopus contortus strain GK (this study) —wastewater

%9

Methanoreguia boonei 6AB (NROT4180}
%munumd archacon clone 78ariAD1 (KM213857) -biochermical reactor

Uneultured Methanomicrobia archaeon clone BS-A1 (ABT42136) -com stalk degrading culture
Uneultured archaeon clone EASNO1 (AB364925) -peat soil
835 Uncultured Methanomicrobiales archaeon clone AMC 1 M21 (4J459899) -bog peat
Methanalinea mesophila strain TNR (NR112799)
Methanalinea farda strain NOBI-1 (NR 028163)
Methanosphaerufa palustris strain E1-9c (NROT4167)
Methanoculleus taiwanensis strain CYW4 (NR134762)

strain 2C-2 )
Methanofoilis fontis strain FWC-SCC2 (NR177364)
Methanogenium frigicum strain Ace-2 (NR104790)

B23 7. finlayts S IM contortush HIEH L= 44 VA KE
D16S rRNAEEFIZ & 2 RMBHER (RARK)
KBRS % 5 CoRT.
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1. IL—X Sy TICkBBERGHBOR T /NTED SHERERA
B kmABRPLH - HD)

TEOHZENG, BROTTH AT AZROBEEN R LZ 2 R EMIn TRy, fitRT
HEE 180 HFENAR LTV WO IRE L HDH, AW TIZ, HEWIRICEKIT 2 % v O LM
EFROLPICTLHZEAERNE LT, AREOERMRNICRAMERE D2 EENICHET 27200~ L —
ARGy T BB CHATHEHEARELE, L —X T v 13202345 AlcE@EL <, FEEE
F TRk E S B2, BE. SO LS T EEA2ITo TRV, Zv " HOBEAKLY
Mefk Uiz, Atk. FEMRIER 72 DNA fli E BB E 2 AW RIEFE(4 E T o2 Licky, 20%
FRIEZB O T D5 TETH D,

2. RAANYTYTREIZETHEERAEENLI=YA FhA 2 EERIEHEED AR
MR B (ESBAEAEREZHER - %i2)

BAR T OFBUL, #5512 & % mRNA GG % T2 X5 mRNA D22 ek | A2 e &2k
RS L o THIEI SN 5, Fx 1L 2 E TIC RNA 55 fEESE Td 5 Regnase-1 N i ICE b 5
xR BIEFORBZAICHET 2 Z L 2RE L C&E e, RERIERETIE, vV A~YI/r7 7 —
IR 2 ARGEISE ORI, Frio~A a7 7 ) 7 ORI S BEREE & R72T toll-like
receptor (TLR) 7 7 X U —% > L2 RIEMEY A N A > OREATIEEAEOMAIZER Y LA TZ, F Ok
R, vURFHiBk~v 71T 7 — V2BV T TLR Z47 L CFFE X 415 tumor necrosis factor (TNF) -alpha
X2 interleukin (IL)-6 M EEE 1L, v T A4 &% F — ¥ TAKLI OFEA ¥ v /37 'H T & 5 TAKI1-binding
protein 2 (TAB2) & TAB3 78, BEME L THHADOEE ZRI-T L2 60 LTE, 612, TAB2 B &
" TAB3 (% Regnase-1 D IEF)E(EF D —> T 5 IkappaBzeta DB FEICHLMLATHDLHZ 2 A HL
7o TO—JT, TAB2Z3 XK i~v 7/ u 7y —vLipAil~r a7 57— L O T Regnase-1 H & D5 HL
WCAREFFEO NPTz, UEED, v A~ 787 7= T, TAB2/TAB3 /X Regnase-1 %
I L7 5% i Tl 7 <HRG L XL T TNF-alpha <° IL-6 72 E D RIEMES A b A DREAZEHE L
THIET 2 Z ENRm I,

3. EHREOHEEIZLS Y IHLHEDARL
AE FF (UBRRESE - £%i)

WEREMEY = (LY a) offfaodicid, s EEnsimEmstAeE4 5, ZokAR
RIZBWT, Yo T8 hls (SR A 4R U, b 0 I8 st o IS A A PE ) & FR 11
T5, ZOMFIEEIZL > TH I LBREIIMICBRERREICHEIS L, ZBNEMSERT 2
MEARROREME L 2> TD, L, HEBKEREEZEBIZHES WAKIRD EAICEYD, T BBRED
ARG, braniteds@hEr ka2 RSP AZHTEZ > Ty, #
KM COY > TOIRE Vo TEARROBETAMEE 725> T\ D, BHREEETAERAEWIC
Lo T, T EREEREIT 2 L FERFIC, JEEEEE Th 2k 7R 1 (PSID) O#EGE 5 &7,
TS, HAEREWIZ, RBEEZZ T ZPSHEZESCHICEET L2 AN=ALZHLTBY, XE
OGS ZHERF L T D, L LR A b L ABRE T T, PSIHMEEAPAE 4L, PSIEHEIZ L 500
BRIEMEDIRTNE Z 5, ZAUTOERE & MEXh, LEREY SR TROND, £ LTy Ticds
THRRBETEIANMEZZNY L TALLORERFKNO 2L ThHI REIRLTWD, £ 2
T, AHFERETIE, 1808 PSH O B PR R MENT & STRREIERENT, & DICIXZ AR 7218 h e fE 2 H]
WIS AT e i Al LT, G o PSIETE Mg & 2 ORI RS A T2 2 A BN
ELTWA, 2023 FE X EAEIIZC 2 TREBE A - 72 PSIVEMERIE ., F7-8EH O 7 L— Rl RO h



DEEBIZOVWTHZ TWeEWe, 61T, EMRED A U R—=PHFEFRERZIT VA RIERICE
LTCT RS RABWTE W, E-EEHR. SR EDFEH TR OE)N Bz NS TH#E W72 & A
BAZBT 2k A RO 7=, Flo, MRFTHIATERICH T2 BE L, TEERETH > TV DH1EH
BANIET DL LN TOHREED T,

4. BRFEHMRICERTA2HEEFHET ) DOEBS AR DAEH
EH SRl EmREIAE - A£%HD)

A ClE, BEENRHIK CTH D H H U AAF AR T, B BT T VU oo mERE L OF
DOREMKRENZHLNCTDHZ E2HME Lz, 2023 FEE 21, UFD2o0#EE2EK L=, 1)
FAB =T R VERSEEAT DB Y SNFRICB T, B EIEEET UV EOIEENE AT & 2 DA -
FAH=UFVHEOME, 2) B A4 X =0 VHEEEZFET L7 VEOSAEB L OBRERNT &
OB DML, A4 X =T X VEOREDRR, 42 =0 %V DOKFE/0AmEFLEFIX. ZNLENST
REELEFAZ =T R VEETHITE, BOVA XL EFEERBITECHMEANR RO, ThbL,
NERFE LRSI EEICE AT H 2 & THEROBEIZZ BT TRV RETE H720IT, FETEMR
TR0, BEOEMSMANELTND EHERINT, £/, TVHOBFEEOK R, A EETI12
FEOT7 VU NHB Uiz, 7V OHBBEEIL, figd i L CEEMY LT, BEEMEBOY A XN K
ELRDITONTE Do, 7V OMBBHEIL HWOoNOEEMYDOEEIZL > TRR LR o7,
L L7eid D, BEMMELEIZL > TRBN2T VREIZR -7, AERIE, 7V OFENCxd 55
EREY ORI RREZ TR L TnDd, EORRNG, RHRERRICB T L EBECHLIBIAR LA
AREWIX, ERRRNOWER - BB EOEMEIZ2EO20RE2 L0392 T, TN EHATS
TR L THEREEREZ SO TND Z ERRE I LT,

5. FLBY19F29RISAHDXSODELHLEBEORRE D TMEDIEE
BE ¥t (BLUERKY - 53

~FUBERY T A B XT)E (Gardneria) OFESZEICHOWTIL, ZHETRBEOHENH T2, H
HE DIC & DRI OIMF A & DNAMRITIC LD MO RN SN IZ > TE7Z, L, U=
X 2R T A AT (G livkivensis Hatus.) 12 2OWTIE, ERBBEINTWAWZ SI2Nx T, 4
FHE L TOEREBIZONTSH, SEFHRMBENEZEIN TV, T E T, WHlARRILE G2
F). Bl OPREE - kBB OMEEAIK S Lo b O DNAfT»L [V avXavhy T
ANRXT | ToHAIEZEZDLNTN, T ZEFERIE LW DI R R A RN TE TV o
7z, FE72. Hatusima(1977) O ITIT, EXAEREB I OMBAR - SHETEOLOREEN, T b
XA T EINTHDEN, TORMNTET TV oTz, AT, Va2 XavRy T4 H R
7| OHFEFHIREEOMROT-OIZ, BB, BRI O a iz T 522 L
L., BitGEZ 6 A LAICE L O THEM L, EAER TIXINTEBOMEEAKSE COER LR TE
e, BAEL TEB 6T, BEBWICIERENAAIEETH 72, LirL, kKK DNA ¥ X U DNA ©
ITS fHIIC LS < BMifiifT 2 FEi 3 5 2 & T, xY T4 4 AT (G nutans Siebold et Zucc.) THDH I &
WA SN oTe, —FH, BEFETIE, EEZREATLIZENTERP o, BFBIOENE -
PFERMEGTIE, BRICHEEL TS TV aUXaURU T4 BT ] ORIZOWTHIERAEZ Ehe L 7=
N, BEIEHEL T2 0bbT, 2<HELTELT, HEN D CTHRRENTH L Z &
DR TE T, A, BAES R T TR BRI BT T W AS, DNA RFEMHT ORE LR & .
EALAERBNIATEMTSH D Z L2 E 2 E, Hatusima (1977) B TV 20X 20K T4 D XT
(G. liukiuensis Hatus.) | & U758 BEIX,. &~ T 4 B X (G. nutans Siebold et Zucc.) TH VY . B E -
PRI - HARTEBOKRIZ, oL LTIROWO RELELB2 0N, 5% bilkicimags
FEh L., BAEOMR AL CEZMRFR T, Fiffil LTHEERT L TETH D,



6. FRUSR)HA DEEKAEBERD > FHEERRER
BIE AER (BESSXY - BEB%

FEAFE B RIZB W T, IERRAEHT R I R DA L ZOEEE A AT a v OBRELLT
VW, EMEEM MR E AW e AL T a U ORRERE T, MR T MEHERNNT R
U7 b =L o TV AR T D N TE -, S ERTEHOEREBIZR2EBITHY 2 L
NTET,

7. HEBEZEELEHEESRICHITHFHEDA T EDEINARED i E L8
TH (EX SEELAZAZREBSERAEE - %2)

AHGERETIE, BADERNRIROBY 7T 7 BB TESMICHBET 3T T X R
Bt A7 AR E U, PREE ORI 2 T, AT oMK B 2 A & L, B
SN RB DA T HEOEINVERROFEMIC O W TR — O ik TINAEEERZ L L, R o
REWRTHZ 2 BICERK Lo, HEE T, FREEWRICZ#ET 5 Paracalanus J& OFETET T
72 <. WIBPEFRE D Parvocalanus J&, & HICEVH « dEMVHEEFE (LLR, m 7 1EFE) O Acrocalanus J& 73
MEBICBREIN TV D, WEMN T, WEMIEHEOMMEFIH L TT 77 borxy MEEEEE
L AHEE & R, Paracalanus J& O Acrocalanus J& DEB DOFERNERE S L7z, MG FRE TR Y
MRE DO CHEM L7722, NBHREIZRE SN2 o7z, BoT s OB & i sk B E 1Tk
B, 24 R OFEIRFBR 24TV IPAEREE, PESREIE, 7 T v T, IV A X EOT—F 255
TEMTE, MBS LMIEZ T TR, RO FETY L= 7 Oa g F/Vin BT HERE - E
BRaiTo Ty, BEECNOREFRORL L 3 HATORREREWITMITILTVDILEZATH D,

8. NAGEBEERSED IL-1TF OHRKEDREHR
AFEB BHE EHASZMARREZRSA - 552

A % —n A % (interleukin, IL)-17 7 7 2 U — TR MAIZIEA L CRIEMEA T 4 = — X —%°
HEANTF RORBAEFETDIRIENEY A N A VBEETH D, ILITICEERDO 7 7 3V =55+ 2 1F
fEL., IL-1TA IEB M OHIEZRE ST 5 2 EOPEBEREICEE T Z L EnlGsh T
LB MDIL-177 7 IV =3O AERIZE T H2EENIH 60T > TRy, £ 2 TARBFZETIL,
FRER K B AE MBI T o % — OMEFT IESE 1 L LFEF IR 2 D 5 Z & T, BSAERIBRE ORI
BICHIT 5 IL-17 ORE O 2D -, ZFED IL-17 EisFRIE~ T ZITBIFI0 T AR T ) —=
HERRAK & SRR ST U, — @RI O A 7R E X OB 2 k2 Ic i~ 7z, £ o/ EIL-17X R
NRT —HDOI=DRA) Z#RETH~ T ATIEIMEEL LU CENBFF D L THEY, MEgic
B LTWSZ ERRIBRENT, &2 T, IL-17X BN EEM/NREIZ G 2 5 2B IC W THER AR
MR B T RBEMT 28D TV D, ARIEFRIFIEIC L > TR AERBICEIT 5 IL-17X O BEE MR S
NTEY, TORENDS IL-17X & X —47 v b & U EVEER O E « 8558 2 H# 9 2 1655 O e
WS OTEARWNEHFFEIND,

9. The feasibility of using eDNA approach for freshwater fish biodiversity survey in
Kinabalu Park

Soo Chen Lin (Universiti Malaysia Sabah - Senior Lecturer)

As a recipient of the FY2023 Joint Usage and Collaborative Research Travel Grant, Dr. Soo Chen Lin of the In-
stitute for Tropical Biology and Conservation (ITBC), Universiti Malaysia Sabah (UMS), Malaysia, traveled to the
Tropical Biosphere Research Center (TBRC), University of the Ryukyus, Japan, from January 14 to February 7, 2024.

She worked with Prof. Tadashi Kajita and his team to examine water samples collected from Kinabalu Park in Sabah,



Malaysia, for an exploratory study in surveying freshwater fish diversity using environmental DNA (eDNA) tech-
niques. The collaborative project between Dr. Soo and Prof. Kajita aimed to investigate the feasibility of using eDNA
techniques as a non-invasive method for monitoring fish diversity in protected areas. Dr. Soo and her team first col-
lected water samples from 18 stations in Kinabalu Park, Sabah, Malaysia [research access license: JKM/MBS.1000-
2/2 JLD. 16 (6) and TTS 100-6/2 JId. 29], and then transported samples to Iriomote Station, TBRC [export permit:
JKM/MBS.1000-.2/3 JLD.S (60)]. During her stay at Iriomote Station, Dr. Soo and her team performed research
activities including eDNA extraction from Sterivex filters using the DNeasy® PowerWater® Kit, PCR amplification
of 12S rRNA fragments with MiFish primers, and the preparation of sequencing libraries for the next-generation se-
quencing using iSeq100. Approximately one million reads were assigned to 53 freshwater fish operational taxonomic
units (OTU) after data processing. Discussions were also held between Dr. Soo and Prof. Kajita to draft publications
resulting from this work as well as future research directions. This research trip marked an encouraging collaboration
between the ITBC and the TBRC, which supported essential progress in utilizing breakthrough eDNA techniques to
understand and conserve Sabah's remarkable freshwater ecosystems. Continued collaborations will undoubtedly offer

crucial insights that will benefit regional conservation for years to come.
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13. Morphology of Hydrophiine Sea Snake Oral Papillae & Implications for Niche Occupancy

Helen Plylar (Utah State University - PhD Candidate)

Unlike most squamates, snakes lack lingual papillae (taste buds), but they possess arrays of oral papillaec (OP)
along their maxillary and mandibular tooth rows. Neither the function nor innervation of the OP have been described,
but microstructural studies suggest a role in taste or mechanoreception.The OP are exceptionally well developed
in hydrophiine sea snakes, and the close spatial relationship between OP and dentition suggests they share trigemi-
nal innervation. The distribution of OP has been described in a few hydrophiine species, but histological support for
their function is inconclusive. Eight species of sea snakes in the genera Hydrophis, Laticauda, and Emydocephalus
are found off the coast of Okinawa, and differ in their dietary niche occupancy: I will use microCT scans to compare
morphology and innervation of the OP in sympatric sea snakes occupying distinct dietary niches. This study will be
the first to use microCT to examine innervation and neural processing centers of OP in any snakes, and it will further

elucidate the role of the OP in foraging and prey handling.



4. =20 0—JHEYIRREEEDIEWIBAGA L IRBREHBRT
AR &k GIEIREXZE - %)

HEEHE X, WRBICHET DI~ 7 u—7 YO EREBEMN ORI BN 21TV, 550 58N
T— X &, EWMEBFICENT AT O 2 & T, BT — X ICIEBTIRRRECREZ (I T 5 I8 R
PEAEEMER - EEMICHLNICT LI L2 AME LEMRICEERFL VD, SEE LG Sk X,
WEE - FHANOALOFDIZEET AV Y~ ELEX, AEAXOFNEN2 LT HODEKE
ALz El - EREa AR L T, 202347 4 &£ 20244 1 AICEERRE CTEMT —% OEUL, #HHl
MDA LT F o A E R FE G LT, BB, Yo Y< b LXORBEdRE L-r oo 7 ¢ Lt
N K2 HERIEMERIE ., KARAN OB FERE ORE, BVEg I 72 S IXRER 23 B 2 E i T & 72
Mmol, Flo, WS RBEREHZAELHEAT LI TECTCHD, ZHLbMEHIRI A= b D
DEIEICE S 2o T, BT —Z OFMTIZHONWTIE, FNEE L T NAFEFE DLW L
o THEATHRY, L LEHEGICEMOEE)NNZ — B3Ry [ UBREILEC Y — %2R
TEVWIT—HEFHELNTEY, BHEMEIMR TETWD, 4l 2024 4 1 HIZPERFITIT - 2B,
JENRDOKGLF 20 22 ENTE, EBIZFHHM L WA HLTIZE Y LT, 2B OKMLOE(E
Fldk Lo 2 A, MERKHETE TS LB CEl, T TXTOKMEZHEAL, 3 H FTAICH
CEZAICHREBLTHLLILODICHRGICESTZ, AL ALXTHLZHIELAKRFETAEE ST TERIC
o FPECHEMIZTL Tz, MEEIEHEEZEZ THIEL T LI, SEEITS T TOEH
FIFEIWCR LT-OR, FERICENED, —HIZBRNICBEBISEZ 500, FRAEELTLEY, #9
ENTERMDP ST, RFEHE (2024 FE) X —MIEFEFIH - LRFEOR T, 5l &k & A EENMB
KUK OF M ZIT VY, FoMBBREFICIOITMWANBEREOWE, ENFEOT — X217 5
TETH D,

15. AAEEICEITAHRHIYDBRIIEERFEOEZSHKELENE
T HE EAY - BTREREPE)

WA AT FEFH IR A SN ERBRETH Y . HiEBOEN &GS & TR 5 H5E A
TV EFE L OB TH D, BNELBAEOHRRN R AEERREZ R T I D, REBIREAN L
DEIITHEALL TETZDOD, ZOWRBEMRIAT HIDICEBEREBEL EE XD, LirL, BAS
MARBITRBEINTO2O AN ELS . BNOZRMEOHEIZ 2 Th D LTV i, £ 2 TR
TIE, 25, hAKBREE, /WlAS CEHBE R 200 8E L, BN A E O 5B A2 A 72,
fR, A~ FU~F 62, a4Anxp8ME, v~V AUR I/, eV EFFR1IEZREL,
NS DN AR T8 a2 /Bl L CIREBEMRZ ML L, TAOITBREBBELK DS FR
HAENTORE R NG 2 )8 9 B/ & 4. BRI Unguispora rhaphidophoridarum LI O 8 FlIX 4 C ARG
AL > 72, Unguispora JEIZJET 8 FICE W TIE EIHBN~DOHE#ESE TH D 8TEEESEOFEIZIES
DOFRIDBER I NN, B FRHEB TIEENZENOFM T LI 1T RZFBICE L ELHDOTIERL, N
FRAEEE L OV A XOMGOREIZ XD 0N R A2 KR L TWic, £z, AR S 72BN
WAREHED Y B, 6 FITIUMOARINICH oML TV, Y O3 FEIIFEHEEENLOH, Rl 1
TR ENS LRS- TEbd, EARETHLARENS D, 7275 L, Sz EwmoT 5
WIS R 2MENKELEEDNR S, 2%IFARENOMMA COREREDHER L EDLE T, 2
WO DRI AEFBE ORI S ZITO TETH D,

16. FAAEEICH T D Netarhizium EREDELZSHRMEDHEBALNEMBIERO-OHOMEME D
—HE%STA T DER
B RKE (LK - 3%

B 78 & B (S F5 U B Metarhizium J& B OTEZARMEDO AR & NAEMBERE O D OFAEWME 7 U —72



WIRT A 77U OEROTZDIC, AR, AEHEB, BLXOEREORICHEMAKEIZBNTYH 7
WVERBOREZITo T2, ABEHZDHET 27200 L8 % 12/8~12/12 ([ HHBAE T 44, 12/21~12/23 12
PA T 40, 1224~1225 ([T T30 > T2 M LTz, MBARBICE W TIIABEICEG L
~ X T atueX e HEBLOE IBRR2BEEGER L, FyAnaX /) aI sy~ ghiris
EVRRELEHVEIEICLY HENSDOEDOHEEZAT o TofE R, HRAR CTIEARE O =1
84.1%(37/44) TH Y . syBlE L 7= 48 ¥RIX M. humberi ¥ 7213 M. pingshaense |\Z[F) /€ X 7-, R EB IV
AR 2 AR E ORI RILE N Z I 60%(24/40) 35 XX 73%(22/30) TH V. 30 B L 22 %
SYEEL 7=, W& b BERRIZ M. humberi, M. pingshaense, F 7-1% M. majus \ZIR)E Shi=, <& 7 aA%
02X LU IR BRSO GBERZ TR 6 RIS KON 2 ¥R M. gryllidicola 35 X TN M. cylindrosporum
WIEE STz, AR TS IR BRDFAEWE 7 U — 72 Metarhizium J& DEME NS L=, ZHETO
WFFE D> & [E N O LN LLAL D ZBRARER B2 Tl M. brunneum & M. pingshaense O {5 HAEHEE 38 < . M. humberi
EfefEThH oD T, AEIOMHE - \ELOFRIH & I IFEELN N R D Z ERRBINT,

17 )\ o TEEEU L EBORKLIES
BR BEA GHEXE - #HHH

RIZEMMZ BHIIEF IS EZRRTHAT OGN 52, WEMOREALZEFLILTH A
bNd, HEEHIIINE TREMSBHORMAALMED TSI, Y FTOMAEMEZEIHO
R IEIT AARICB W TIHERICFHERIRI TH o 7o, ARV T/ Ukt > T2 k4
THLEBHORES AR RN E 2B L CTEERIEOEE, & ERFEEORIE, EHMOSRNY 28
ONZTHILEAMNELTWD, B ¥ —DFMz2 7 AICEHE L TWen, aRICE Y fikE -
o TOBRBEOHEZGE 256 HEMICANELZSTLLDOEEL, ZhETRHRLNAN TV IER
EHWTHGEZED T2, FIBEEDRFE L TWEZERERLBIEY WEZE G b THRIEICH
Wiz, BUED FRMMITZED TND L AN, YHRE - vXH - I MY EH - ¥ A=
B-UvIzTHICEET 200 a A HIC TR FORTEHENEZENTWD Z ERboTe, Eio,
AN HOEEAR & B DE T EMBRER R O R, RO ZEEES N TR Y oAb 05y il fEEE
IE EDGENFERE L 72 0 | FRAENEL TS Z ERH BN T,

18. Fringe v >4y O—JRIZHITHKEB—/NABOEMREZRIEDAER
it B (EmAZ - BTEE24)

v/ a—7 3 L EEEY B EICREET S T — =R AR E L THL TSR, ITED
WFZEIT L0 HEPNES T oM S 7o R FE AW A E) & L ISR IS S AL, 2 < DUEEE IS A B R
F# (DOC) WM ikFE (DIC) L LTMVIAEND Z ERH LN o7z, RIFFETIE, THRE
D AR Bt ORI FIBEIC R T 5 Fringe O~ o 71— 7 WA 812, Kl & /NEI O 2
Bl VEESRHT 2 KE L OBRFRER AT, FAEMB O~ 7 e — 7RO T TOKF CO2 4y
JE (pCO2) D F-HJfE 1% 923£318 patm TH VY, v~ 7 a—TnbLlrE~DET V7 U JE (TA). DIC,
DOC DG EITFNF I 36 +26 mmol m-2 d-1, 4243 mmol m-2 d-1. 10+9 mmol m-2d-1 ThH o7, ~
7 m—7 R T S pCO2 I&, KEIRFIZITMIM IR IS L B E I CEB) L, /MNARFICIZ TR TO
AR S LB BRI TAEE) L T e, FRIS/NEIREIZ 1T pCO2 AR AT OWIH AR < 7> Tk Y |
FETONERR~ 7 —7 L8N ORIFFKERHIC K 5 pCO2 OEMZFFE Uiz 2 & B3R S
7=, BARERFEO~ > 7 a—T K LHELE~O DIC & TA O 313 1.17£0.08 TH v | it FLFH
D 1414139 L H R o7z, ZHE, w7 e —THRICEEET 2 FE A pCO2 O % FEf 9 5 %
WAL L CHERE L., Z OSSR, B &7z DIC D% < NEPEICE D IAEN - aTREMER H 5,



19 >O7 VBAICKET SHFRBEOS M EFEEDHE
BFH BT GEAFXEREIZHRE - H8)

BMMERB a7 U OBNICIZSHERHME N ER L TR, SEHERIAMAMBFELHEEL TV
D, LovL, BBRICHAET 2MEDOITE A LT, HBENELWREER CTH O MLITIERICR O
TWa, —FT, BRNMEO S H—HIXEENARE T, AEF R ME CIXLBEENMESETH D
EPHE IR TS, RFETIEY T VICHET 2 HHAAREO T ERREZ T T 5720, 4
fitvur)an=—ILOFHEREZRHAET LI E2ANE L, AR O P EMEE-CRE T4 %
FTUaTIREA Va7 AEE-HEECY Yy e T Y I a T ) oaa=—
EEERE L, BNMEMENERXER EORBTEDLL ZEE<Td, BERT ITH AR
WFFERiER I T2 e 7 U x5 DNA SR O T 21T - 7=, filii] L 72 DNA % v TE & PCR £ THLER
HOMRMAER R ZA, BRATR O OMIEOIEWVY~ hoa T VIckAETrHIIAxST a7y
RV v~ iuerhEroidmbianierolzc, £, AffiIEEan=—TtiZR SN2 &N
RESEARY, ARHIBRIC X > THEERICBEAA A DN 0 BiHTHDH, —FHT, Y=r~vrnu7r
VITHAET HREICHOVWTIEL, FRABZBRHBPBEETE TWRWARELRH Y | 5l S HREFTE21T 9
TETHD,

20. HEEOEMEIBICRETAIERNALVEOXEHMBEZRE
ZH T EUHREREAEERGRATER - BLHES)

AR, SETIERBRAESRREL WA IAMENE ERBICE > CHEERKRE 2 742 L85
LMD oo b D, FCHEME TEABEME L CRHATHEMED A A VHEIZE O - 25 E &
IENTELOMNHENEHE T O HAEMEMERNICEETOEDL L TREXRBRZERT L, &5
VITERHEYE R AL TE D X9 8, FHED ALY OEFITRPERNT ERMBNTE
Too UTAETIE, HAMAEMIC L VEED A LV EREPMELEST 282 M6 TS, Zhb
D EENED O I AEBAED T I-TEENCER LT, Hile2FERRIEOHIEFHBE L ED LTV D,

MR TITZ O A OB KB L L LT BIEMOBIEREATHY , TDO—2IXF 7 NETH
o, WBEOX 7 AFEIIEAREEICSED S MM EOEASITEETY B2 5D 508, FighoE R
PEICLODBFEHBEIPBESINTND, P CHLEAEGICEZETHVAELSIRYIIRAIDA (B
TUREY) X DHEMITEML T D, LAEMEE R AROBBRIEICE S 2 Y TERPRED
RETRBEANAT DI T WD, BEICEA e EL 5 2 2O B 2 I AT HOW TR AEMAEY
BT AN =Y, FANCE A XA EICART 2D AI D AFOMBEEZFHE LI-HEE, B
RGN B V2 T R 72 Burkholderia J& OFE N TFEL TWD Z ENan0 . B A I B AT H R 72
HAMERIND Z 2 TRLTWE, SEIOMETIEIMMHBREENEE X —DH IOT, VATV
ZRRAS B FE 0 D RIS/ TR 7 BEOBN THRET D2 2 LN TE, U AT VITEERMGOER
BVOMEIZEB LTS Z EAHA L, BRELZRYIZ LA TANS 2 EATHY BEHNO
XU DOREITEATORNSTN, VAEFNIZO LS REDOME L EBSFTE LI-BICKRA L
X7 EMETLAEERD D, MELL VAT ERKNOMEELMRET 2L, LEETRELZ D R
IHAOMESE L ITE R MM E L Tne, IHICIEHEBREN L2y 2F M ERICIEIEFICH
WEIA TR AN IEAMESTE L, oA ITE R RA~OIEHANECE 2 TH o 72,
SEAT S TZREIZ L > THHO U 2B VENICHEET D RMOMEEZ MR L, ICHERICHRNS
KT VWD lT — 2 EG5Z N TETZ,

21, O d#R) TOBEREBLBEIED AR
ZE IRTF (U RBESE - )

EREVEY o T OEKIT. RBE ALV A (CaCO3) ki FMERROHAZ =y NEFK L, D



AKa=y NOBAHLERVICI>TEBPERINDG EZEXNTEL, LrL, hra3oylloftk
TR O EAR = T TIXIHAR ORI D E ARSI #®E SN TWD, RFFETiE, o
TOPIERIERA T = X LA Z B L. AIRAEBRGGIRF O 5k OB 21T 5. A IKALBH AR E % O Y
VABRKESLEDICY U ITHR) TEFEEB L, TOFKEREE L THWS, Acropora digitifera 33
K OVA. tenuis OB TOEE - FBFICELY, IPB L OV TNEDEHEEZIT 72, TDHK, N7
FREHWTEREZFEE L, <7 F PN S ORef#&E (1h, 3h, 6h, 12h, 24h, 48h, Iweek) Z & DF
B2 L7z, Y TEEOBRICBRENE G L TCWD AR D DA REMEZ G725 72 9,
7T X T HAEIFERED D REELIEAREBIC LI b ol BHREARVIAETEHAEREBIIHL L O
MW, 18RO Y A B TR e s OO BMEE A W TBIZE Lz, 507 BI3e 7
MEBEALHWTERE S Z L TRRSNDEEMENBIZE SN, %1% EEME 7 BHMEE (SEM)
WCCHBRBEOBIEZIT I, BREmEZO0 ML, FEEMEEE SEMIZTI VA —F =7 b~
A7aF—FX—TOBEEITI, BKBENEDO LI RESMMEBETCHLLIONEZTH L, BEENLEDL I
R ENDONEHLNIT D, SHICEREETXOEBERIBIRICONWTED X D RMENRD D
D)% BT T 5, ZORKRITIE LT, B ORFESM L EEAEY | FHiWEFBHMEE (TEM)
ZHOTEK BT D28 OBIEZITV., BRIEHRA 1= X A0 Z BT,

22. EREOSBETY VI O—THKROMBEE X EHGEEEHB T 5F DK
RE KRFE EHAZE - #grREes)

ABETIE, v 7 r—7KICB T oM NERKEBERAZ LN T D20, EREMHEOA L

FRRVY Y~ X ERR e U MIRAERE -HRELOHRMTEREDOHELZITo7-, AF v ik (R
X ¥ T EHOTEEORFIMRE T HEEm 2 Re L, e LIcBEBg 2 RSB IH > TRIT 3 2 Fik)
I X DR EN BB CIX, A AFTIEELLK, Y=Y~ b AXTIIENDZITHT TEERNH
M sEmARONTe, —H BEGRICEE SR OKFEE (OB 6 ~ 10 FNLEAL 0.5 mm BLT) 23,
1 ~2 7 HBIITHEE L, 1 ~2 BOBRITIE, BIZ0H - RITTNTEZE0Smm LT TH Y,
O BAEEITEA 0.lmm BL R 72 o7z, EA0Smm L FOMRIT T RIS LT 2B TH Y, EBAKIK
WOHEEZMS 1, 2IIBOEENLVIERTHD Z ENDhodz, Fio, HEAKERE FTHEENIC
R CTEDLOBB LETOAADATEFA LB AT ATk, R - AT 28172
T E o, BHEBIREDRRMEER &I OV T, Yo P~ e AF A e AT L0 bHRAEEENE L,
HMNEZEHTLVORIBEWVWIZHENNDLT, 1 RIROEREIZA LT LR L/NS o7, K
] D e S RO IR L 72 & OSTHIBREE O3 WA, TR O TR RECRE R &2 5B 4 KIF L TV 2 TREME
DRI S 4Tz,

23. BEYN—H—ZFALEERNEEVYIVIIT RRZILOSHIEKBIRHETE
54531 IEH AMARKZESRTLEGRSERH - 81212 245)

Y ¥~ ~ KRR ¥V Pyrocoelia atripennis Lewis [ZI#BR N E ILGE FHICIA oA L, AHEE - TEE -
NI BE - EERE - EREENOEREINTWS, TFE, MBS TARFER M EIERKL TR
. BERIEAEBFHORDVE~OELENFSINTWD, LIT7HF% (BTH, 2014, HiERKFRET
EREEFERR SO X, 2010 4E 5 2013 AR ISR E SN BAR SR T, 5IEE. NEILGEESO[EED
mtDNA COI fHJ (1540 bp) Z fEdT L, HUBRILOHEE & AFEORARIEIZOWVWTELE L, Lrl,
BLRAZERMEDR @ N ERRB EINTZHEE & AEEOEMICOWTIEH A &\, 5
7RG ITHE LS TRy, B ETH MRS CORMILRITH VTR Y | FROH
~ORAEF LML TS, £ 2 TR T, MPARE., AHEE, WRE THZICRE S
£ mtDNA COI fHigk (1451 bp) Zfif#fr L. SEATHIFED T — 2 Lifth L CHUSRM OB ERICET 5
WELZIT o2, TORER, AHE, BREEENOOFNEBMTCIEDONT a2 A4 TR 6Nz, =
LT e A Ao \EILORRAEAY L RER, NELGESNERE 72 2R 63T



WIZHREER D D, Fo, BAERE EAEGOEMIZNENBENZHEERNRW &, HlARIZE
WTCZNETHDD > TWRWANT B2 A4 TE2ER LT, £l b To0EE LI NT 024
TIRMRBABICHEET D ZENHBA L, ~NTu XA TOBBROEBENS, FEioasEE (JIE, %
B, RABER, NUF) OEEBRHBARICRELAENZ B XN, £ L0 FEMREREBRYEN
fiftr (XA~ > FOAMMRATCH MR ER E) OfRRNG, RABBIZEBIT LR MRy 7 ROE
BRNRIEIN, WHRABICBITA VY2 VY~~ RRXVOBGBHEHIEICEEEZ 52 TWD Z L 2R
L7,

24. BRIRFNBEIZHITHI R EATaNSATEDZHEDEEER
FE RKED WMAZEXZRENERBERZRH - BLER2E)

KBTI, BEABICABTAI RV e AT ans i (WALVEH, Sasqf8) OLEMES
fRATHZ L2 AME Lz, 202346 ~7 A2 T, MEE. BEEE., SIS, AHEE.
PR, BE. SIESCEAFELEM L, AREICBT2RAE T, B ENZEOW ) 15
T, HEKNTTIA NN v TRHEET oI, BONTERIIFRET SVE DT, GBI LICE L
DIRAET, BREKKFEMEE (RBHAE) . BV A Bt o ¥ — R IR & U R R R
FIZWET D TETH D, £, BBHEE THEA REENHASOH IO EERREELITV., 43 50
EARZMH Uz, SEFPOMIETIX, IR EINEREFUNKRZCHTR SN TV HEARE AV
7o WEESREA RFIT D720, fEHZ L b D BB # 1T o7, BEIIE TIXINE T4 R 24 F&
DI RV ERAIaNSBERHMON TR, KR T4BAFEORGEHEZ LT Z &N TE,
Tz, DR LU 2 EOFEMLER L TVD, ZNHOHMBIC O W TR L E Lo % %
P ChH 5, SEIOPHEICITFFHCHIKICKY XH 5720, 5B bREEHRITLTETH D,

25, Yo R—JIZKERT5EHRAICEVTHKELORXEREEIES
K 2 BHAZHEHEBLEHER - £2D)

v a =TI LERARZOEBGENOELL TEFL TS T e 22 @AT 57290
W2, TTHFRIVF LV AALVBENRZIXBENENDANY ¥ VA MELE Y 2T U R MNEAE 3T
2. BAREB L OSENEETERLIT R o7, 202347 4, BREO~ Vo —7KELTF I &
VXN ALY NG T AT FT R DALY c VaUXa ODREEX - B VXT3 H KX mER
WML, TNHDOH T NES LI, BARTEWHF v o NAZBWTHE LM LTz, v 7 r—
TIWIZCLDERLTWRWAT T T FTRYF U IALVIZONTUEINE CTAEFELERN R AN
Moo, BETHLYV~Y VT XINRBONEERME T ThHo THRE - T L2 L, Hhlighya—
TR =T vV ERBRNRTHRBRETHRETEDLZE DAL NI R oT, IR Z X FBITOWVTIL,
BRI 2 A RRE FIAT 28 28810 CHEEACHET D L & bic, BENEMEICBIT 56
BHAT 2N Uiz, 7o, BHEGBRITICLERY TV EHER L, 5% OBGHEIT CHHT 5 TE
Ths,

26. Taxonomy and systematics of the family Clavulariidae

Stefano Borghi (James Cook University - PhD candidate)

I, Mr. Stefano Borghi, worked with members of the MISE laboratory group at the University of the Ryukyu and
under the supervision of Prof. James Reimer. The aim of the visit was to collect important octocoral specimens for a
taxonomic revision work of the family Clavulariidae (Order Malacalcyonacea), which I carry out in Australia under
the primary supervision of Dr. Peter Cowman, Dr. Tom Bridge, Prof. Catherine McFadden and Prof. Andrew Baird.
Under the supervision of Prof. James Reimer, I collected 46 Clavulariidae specimens from numerous shallow sites

across Okinawa and Iriomote. All specimens have photos, were fixed in ethanol 95%, and then preserved at 75%.



Upon my return to Australia, I arranged the relevant documentation with the Queensland Museum Tropics for the
transport of the specimens for analyses. The specimens have then been curated and deposited at the Queensland
Museum Tropics (QMT), where they became part of one of the largest collections of Clavulariidae soft corals in the

world.

27. A bridge between “frontier” marine ecosystems : Ryukyu Islands and Mediterranean Sea
Valentina A. Bracchi (University of Milano-Bicocca - Professor)

In the Mediterranean Sea, euphotic and mesophotic marine bioconstructions are formed by crustose coralline al-
gae (CCA). These bioengineers create both hard substrates (algal reefs known as coralligenous) and mobile bottoms
(rhodoliths) in temperate waters. In contrast, corals as the primary invertebrate builders generally dominate tropical
regions, especially in shallow waters. However, mesophotic explorations have highlighted the significant role of CCA
and other invertebrates, such as foraminifers and bryozoans, also at tropical latitudes. Despite Ryukyu Islands are
located at relatively high latitudes, on the boundary between the coral reef and non-coral reef regions of the Western
Pacific, their shallow waters are renowned for hosting a rich and diverse coral reef province, where also abundant
CCA are present, but not well-studied yet and remain relatively cryptic. As a result, they are often classified among
the "minor taxa," not because they are limited in presence, but because they are not well known. During the research
visit, the exploration of various sites along Okinawa and Akajima Islands provided valuable insights into the occur-
rence and main characteristics of crustose coralline algae (CCA), including those found in turbidic shallow waters.
Fieldwork involved collaboration with young researchers and students from the MISE Lab, offering them an opportu-
nity to deepen their knowledge of CCA and rhodoliths. The outcomes of the fieldwork and research will significantly
advance our understanding of the role and distribution of CCA in the Ryukyu Islands' coral-reef ecosystems, as well
as the occurrence and distribution of shallow-water rhodoliths. The collected data are currently being analyzed and
will be published in joint scientific papers in peer-reviewed journals (Bracchi, Reimer). In collaboration with Profes-
sor Reimer, we also plan to co-supervise students in the future, building on discussions held during the FY2023 field-
work. Additionally, I presented my recent research at a seminar on November 13, 2023, which was open to the public

at the University of the Ryukyus and attended by over 30 people.

28. Assessment of physiological properties associated with tropical (Guam) vs. subtropical
(Okinawa) Symbiodiniaceae strains: consequences on sensitive Acropora thermotolerance

Rouze Heloise (University of Guam - Assistant Professor)

In this collaborative project with Dr Saki Harii laboratory, we aimed to investigate the physiological properties
that characterize common Symbiodiniaceae strains that belong to the same genus and the consequences for the coral
bleaching susceptibility across a longitudinal gradient: a tropical region (Guam) vs. a subtropical one (Okinawa).
We hypothesized that Guam Symbiodiniaceae strains will provide a higher thermotolerance to okinawan Acropora
coral larvae based on their life-histories and local adaptations in tropical vs. subtropical regions (Hyp. 1). On the
contrary, Okinawan Symbiodiniaceae strains might increase the susceptibility of coral bleaching when inoculated to
Acropora from Guam (Hyp. 2). To test those hypotheses, in a first phase (Task 1), Dr H. Rouzé was supposed to bring
some Symbiodiniaceae strain cultures isolated from Guam (project of Dr H. Rouzé and C. Lock from UOG Marine
Laboratory) to Okinawa, with the objectives to test and compare their contribution in thermotolerance of azooxan-
thellate Acropora larvae, the spawning season being known to happen during June. Simultaneously, the Task 2, was
about isolating and cultivating Symbiodiniaceae strains from different coral species and from different sites around
Okinawa. Those Okinawan Symbiodiniaceae strain cultures were planned to be brought back to Guam and kept in
culture to test in the same experimental conditions for the antagonist hypothesis on several Acropora species (Hyp. 2).
In addition, in that second phase, physiological properties of strains coming from different regions (free-living vs. in

symbiosis) were supposed to be further assessed by a young research associate at the UOG-Marine Laboratory. This



project skills transfer will thus pilot further research and understanding of Symbiodiniaceae physiological properties

and associated coral thermotolerance, a hot topic to support conservation and restoration strategies.

29. Environmental DNA metabarcoding in Southeast Asian mangrove habitats

Wee Kim Shan WUniversity of Nottingham Malaysia Campus - Associate Professor)

Introduction

Environmental DNA (eDNA) sourced from fresh- and seawater offers a new avenue for assessing the biota in
coastal ecosystems. Metabarcoding is a non-destructive method to monitor coastal biodiversity by characterizing the
spatio-temporal distribution of eDNA. The availability of such biodiversity information allows for effective data-
driven coastal management to increase resilience in coastal ecosystems. In Southeast Asia (SEA), eDNA metabarcod-
ing could address a wide range of challenges associated with coastal pollution, over-harvesting of fishery resources,
rapid growth of coastal human populations and vulnerability of coastal areas to natural disaster and sea-level rise. In
particular, the application of eDNA metabarcoding as a fundamental tool for biomonitoring could offer solutions to
the sustainable development of coastal biological resources. However, due to the lack of a region-specific reference
database, the potential of eDNA metabarcoding remains unrealized in SEA. Since 2020 we have established an in-
ternational research network to study biodiversity of SEA mangroves using eDNA metabarcoding with TBRC as the
leading institution. In this research plan, we aims to (1) compile eDNA metabarcoding data for fishes and crustaceans
in SEA mangroves using obtained so far, (2) perform a comprehensive metabarcoding analyses for the broad range
of SEA, (3) and produce a manuscript to publish the first paper for the broad-scale analyses in SEA mangroves. This
project will contribute to international collaborations of TBRC with other SEA institutions, and to build a data-driven

practical framework for ecosystem-based coastal management of mangroves by eDNA metabarcoding.

Report and output of research visit

eDNA metabarcoding data compilation

During this visit to Iriomote Station in February 2024, I worked with Prof Kajita on the first global dataset gener-
ated from the JSPS Core-to-Core project (FY2020 — 2022), the Collaborative Regional Research Programme (CRRP)
funded by the Asia-Pacific Network for Global Change Research, and other collaborative projects. The dataset was
more extensive than we previously planned for in my initial proposal to TBRC, and it includes eDNA samples from
eleven countries: Japan, Malaysia, Indonesia, Philippines, Thailand, Sri Lanka, India, Bangladesh, Senegal, South
Africa and Brazil. We selected representative dataset from each country, to be used for subsequent broad scale analy-

Sis.

Metabarcoding analysis

Following this, I also checked through the quality of the taxonomic annotation for each representative dataset.
I determined that the annotation for Indonesia and South Africa has been finalized, but not for the other countries,
where the annotation would need to be finalized by fish taxonomists and biologists. At the same time, I compiled a
list of reference sequence data for all species found in the combined dataset, which can help improve the quality of
the taxonomic annotation. A meeting was held on 29 Feb 2024 with all representative scientists from the eleven coun-
tries to discuss how best to finalize the taxonomic annotation. It was collectively decided that the annotation would

be completed by autumn 2024.

Manuscript preparation

Literature review was conducted during the trip to develop a framework for the manuscript. It was decided to
structure our manuscript based on earlier work by Sheaves (2012; Mar Ecol Prog Ser 461:137-149) on mangrove fish
assemblage based on catch data. Details of the manuscript is as below:

Title: Fish assemblage structure in global mangrove habitats as detected by environmental DNA metabarcoding



Objectives:
1. To provide a well-curated species annotation list for fish present in our dataset that could guide future me-

tabarcoding studies.

2. To provide guidelines on how to increase taxonomic coverage and optimise sequencing and eDNA collec-
tion effort.

3. To assess the biodiversity pattern across region

Analysis:

1. Taxonomic annotation

2. Taxonomic coverage

3. Mangrove fish assemblage by geographical region (AEP vs IWP)
4.  Faunal groups

Currently, the manuscript is still awaiting data analysis using the completed taxonomic annotation.

30. Biodiversity of the reef-building corals of Sesoko Island, Japan
Crosbie Augustine James (James Cook University - PhD Student)

Backgrond:

Taxonomic research forms the bedrock upon which all aspects of ecological research are founded. Coral taxonomy
is currently based primarily on morphological characteristics of skeletal features, however with advances in molecu-
lar techniques, it is becoming clear that there is far greater species diversity than is apparent from the comparison of
skeletal features alone. With the mounting threats facing corals reefs, understanding the boundaries of species diver-
sity matters more now than ever, because different species interact and respond to environmental variables in differ-
ent ways. Knowing the identity and number of species is critical in gaining an understanding of the ecology, and to
manage and conserve corals reefs of any location. This project aimed to establish a curated collection representative
of the Scleractinian coral species from Sesoko Island and surrounds, including field and skeletal images, with tissue
samples for later DNA analysis. From this collection we aim to produce a morphospecies field guide specific to the
corals of Sesoko Island, which will be made freely available to anyone wanting to conduct research on corals in the
local area, including the general public.

Outcome:

During my stay at Sesoko station, we visited several reefs near the station and others around Okinawa main island,
photographing and collecting 269 samples representative of the biodiversity of Scleractinian corals found in the area.
A smaller fragment of each sample was kept in 100% ethanol and deposited at the Sesoko station Morita lab for fur-
ther molecular analysis. The remaining larger skeleton samples were bleached, dried, and then photographed for fur-
ther morphometric analysis. After which the skeletal samples were deposited in Fujyukan, University of the Ryukyus.
All photographs have been made available with provisional species names to facilitate species identification to stu-

dents working within the Morita Lab.
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Kita M, Tsunematsu Y, Yamashita H, Reimer JD. On the evolution and ecology of azooxanthellate cave-living

Palythoa spp. HAY > IHEFESE 26 M43, 2023 4F 11 H 23~26 H (i)
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Agostini S, Harvey BP, Porzio L, Hall-Spencer JM, Cattano C, Houlbréque F, Ravasi T, Kurihara H, Russell BD,

Reimer JD, ICONA participants, Milazzo M, Rodolfo-Metalpa R, Wada S. The ICONA Network: Using

natural analogues to understand the effects of ocean acidification on marine ecosystems. 5™ Asia-Pacific Coral
Reefs Symposium, June 2023 (Singapore)

Aires R, Hilario A, Reimer JD. Diversity and ecology of deep-sea Zoantharia in the North Atlantic:
preliminary results. 8™ International Symposium on Deep-Sea Corals, May-June 2023 (Edinburgh, Scotland)
Almeida Prado LM, Duran-Fuentes JA, Santander M, Reimer JD, Maronna M, Stampar SN. Repeatome
evolution in Ceriantharia genomics (Anthozoa: Cnidaria). 5 Global Invertebrate Genomics Alliance

Conference, November 2023 (Cartagena, Colombia)



Almeida Prado LM, Duran-Fuentes JA, Reitzal A, Macrander J, Daly M, Reimer JD, Maronna M, Stampar SN.
A genomic framework for Ceriantharia evolution. 5" Global Invertebrate Genomics Alliance Conference,
November 2023 (Cartagena, Colombia)

Beger M, Cook KM, Miller M, Mizuyama M, Sommer B, Reimer JD. A static- dynamic conservation planning
framework for functional shifts across multiple taxa. 2023 Species on the Move Conference, May 2023
(Everglades National Park, USA)

Cannon SE, Donner SD, Liu A, Gonzalez Espinosa PC, Baird AH, Baum JK, Bauman AG, Beger M, Benkwitt
CE, Birt MJ, Chancerelle Y, Cinner JE, Crane NL, Denis V, Depczynski M, Fadli N, Fenner D, Fulton CJ,
Golbuu Y, Graham NAJ, Guest J, Harrison HB, Hobbs JPA, Hoey AS, Holmes TH, Houk P, Januchowski-
Hartley FA, Jompa J, Kuo CY, Limmon GV, Lin YV, McClanahan TR, Muenzel D, Paddack MJ, Planes S,
Pratchett MS, Radford B, Reimer JD, Richards ZT, Ross CL, Rulmal J, Sommer B, Williams G, Wilson SK.
Macroalgae exhibit diverse responses to human disturbances on coral reefs. Ecological Society of America,
August 2023 (Portland, USA)

Carletti M, Reimer JD. Patterns of free-living marine nematodes in Okinawan reef-related habitats. 5" Asia-
Pacific Coral Reefs Symposium, June 2023 (Singapore)

Clay CG, Reimer JD, Obuchi M, Cook KM, Mizuyama M, Sommer B, Kawamura I, Kise H, Beger M.
Variation in functional composition of reef fishes along a tropical-to-temperate gradient. 2023 Species on the
Move Conference, May 2023 (Everglades National Park, USA)

Das RR, HB Wee, Baird AH, Reimer JD. Assessment of coral health and diseases in selected MPA sites within
the Ryukyu Archipelago, Japan. 5" Asia-Pacific Coral Reefs Symposium, June 2023 (Singapore)

Fourreau CJL, Manzano GG, Ise Y, Reimer JD (2023) A can of worms: Diversity, host association patterns
and evolution of the symbiotic worm genus Haplosyllis Langerhans, 1879 in southern Japan. 5" Asia-Pacific
Coral Reefs Symposium, June 2023 (Singapore)

Gosser F, Campanini C, Rossetti G, Abrams A, Fourreau CJL, Oshima Acikbas AH, Jolly J, Ravasi T, Reimer
JD. Reefs in troubled waters - Integrating eDNA metabarcoding with visual monitoring to investigate benthic
community composition along an anthropogenic gradient around Okinawa. 5 Asia-Pacific Coral Reefs
Symposium, June 2023 (Singapore)

Hakim AA, Lalas JAA, Reimer JD (2023) Investigating octocoral diversity using environmental DNA (eDNA)
in Okinawa, Japan: Initial results. OIST Workshop on the Evolutionary Analysis of Morphology, October 2023
(Onna, Japan)

Ilechukwu I, Jamodiong EA, Lalas JAA, Abram A, Reimer JD (2023) Marine litter in coral reefs of Okinawa,
Japan. 5" Asia-Pacific Coral Reefs Symposium, June 2023 (Singapore)

Izumiyama M, Kawai E, Jolly J, Reimer JD, Harvey BP, Wada S, Agostini S, Ravasi T (2023) Utilizing
natural volcanic CO; seeps to study the adaptive potential of fish communities to climate change. 5™ Asia-
Pacific Coral Reefs Symposium, June 2023 (Singapore)

Jamodiong E, Tabalanza T, Hakim AA, Lalas JAA, Reimer JD. Notes on the reproduction and early-life
history of selected soft coral species in Okinawa, Japan. 5" Asia-Pacific Coral Reefs Symposium, June 2023
(Singapore)

Lalas JAA, Jamodiong E, Reimer JD. Spatial variation of soft coral community assemblages in shallow

fringing reefs of Okinawa Island, Japan. 5 Asia-Pacific Coral Reefs Symposium, June 2023 (Singapore)



Leiva C, Li R, Fauvelot C, Neo ML, Lee LK, Reimer JD, Kenny NJ, Li J, Lemer S. A giant step for giant
clams: a high-quality reference genome for Tridacna maxima. 5" Asia-Pacific Coral Reefs Symposium, June
2023 (Singapore)
Manzano GG, van der Most N, Fourreau CJL, Reimer JD . Shallow-water marine sponges (Porifera) from
Okinawa, Japan identified using integrative taxonomic approaches. 5 Asia-Pacific Coral Reefs Symposium,
June 2023 (Singapore)
Mironenko G, Jamodiong E, Lalas JAA, Mehrotra R, Reimer JD. Vi X FEPE(Z310F 5 /\ it > 2 Nanipora
J& (Helioporidae) D43Af & 431 R#Ef#HT. Nihon Cnidaria Biologists meeting, Nakamura, September 2023
(Kochi, Japan)
Mironenko G, Jamodiong E, Lalas JAA, Mehrotra R, Reimer JD. Updates on the phylogeny and ecology of
octocoral species in the genus Nanipora (Helioporidae) in the western Pacific. Japanese Coral Reef
Symposium, November 2023 (Sendai, Japan)
Mironenko G, Jamodiong E, Lalas JAA, Reimer JD. Molecular phylogenetic analyses of Nanipora octocoral
collected from a CO; vents at Iwotorishima (Ryukyu Islands), Japan. 5" Asia-Pacific Coral Reefs Symposium,
June 2023 (Singapore)
Mizukami I, Fourreau CJL, Mironenko G, Yafuso N, Reimer JD. Diversity and distribution of air-breathing sea
slug genus Peronia Fleming, 1822 (Gastropoda: Onchidiidae) in southern Japanese waters. 5™ Asia-Pacific
Coral Reefs Symposium, June 2023 (Singapore)
Mizukami I, Fourreau CJL, Mironenko G, Yafuso N, Reimer JD. FiERFI| ST DA V7 U EF DA
« BARVE S ASHEI R AR 2 B9 S AFZE. Japanese Coral Reef Symposium, 2023 4= 11 A (i)
Mizukami I, Fourreau CJL, Mironenko G, Yafuso N, Reimer JD (2023) BiBk¥| S22 14 VY TV ET G
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Modesto MF, Verana JM, Cabansag JB, Boco SR, Ilechukwu I, Jamodiong E, Reimer JD. Cubomedusae of the
chirodropid box jellyfish Chironex yamaguchii as potential indicators of microplastic pollution among
Philippine coastal systems. 17" National Symposium on Marine Science Batangas, July 2023 (Philippines)
Nguyen HTT, Viet DDH, Thao HT, Reimer JD.Understanding coral reef symbiosis under changing
environment in Nha Trang Bay: toward a better management and conservation of coral reefs. 6" Rencontres de
Quy Nhon Biology Conference 2023, ICISE, September 2023 (Quy Nhon, Vietnam)
Oshima Agikbas AH, Narisoko H, Huerlimann R, Nishitsuji K, Satoh N, Reimer JD, Ravasi T. Environmental
DNA (eDNA) based biomonitoring of fish and coral assemblages in changing environments under coastal
development. 11" Indo-Pacific Fish Conference, November 2023 (Auckland, New Zealand)
Pratama GA, Virgili R, Poliseno A, Reimer JD, Fujita T. The second species of the genus Nesometra
(Echinodermata, Crinoidea) from Japan? Taxonomic importance of microstructure of calyx ossicles for the
family Antedonidae. 94th Annual Meeting of the Zoological Society of Japan, September 2023 (Yamagata,
Japan)
Reimer JD. One road on becoming a marine biologist. Universidad de La Laguna invited talk, May 2023
(Canary Islands, Spain)
Reimer JD, Agostini S, Golbuu Y, Harvey BP, Izumiyama M, Jamodiong E, Kawai E, Kayanne H, Kurihara H,
Ravasi T, Wada S, Rodolfo-Metalpa R. High abundances of zooxanthellate zoantharians (Palythoa, Zoanthus)



at multiple natural analogues: potential model anthozoans? 5" Asia-Pacific Coral Reefs Symposium, June 2023
(Singapore)

Reimer JD, Goesser F, Campanini C, Oshima Ag¢ikbas AH, Narisoko H, Huerlimann R, Nishitsuji K, Satoh N,
Ravasi T, DiBattista JD, Huggett M, Stat M. Using eDNA to understand the diversity of & anthropogenic
impacts on coral reefs in southern Japan. eDNA Society International Meeting, May 2023 (Otsu, Japan)
Reimer JD, Goesser F, Campanini C, Oshima Ag¢ikbas AH, Narisoko H, Huerlimann R, Nishitsuji K, Satoh N,
Ravasi T, DiBattista JD, Huggett M, Stat M. Using eDNA to understand the diversity of & anthropogenic
impacts on coral reefs in southern Japan. Nha Trang University invited talk, September 2023 (Nha Trang,
Vietnam)

Reimer JD, Yamagiwa H, Cook KM, DiBattista JD, Goesser F, Campanini C, Huggett M, Stat M, Cant J,
Chariton AA, De Brauwer M, Wilkinson SP, Masucci GD, Biondi P, Ross S, Lee HYT, Stuart-Smith RD,
Bunce M, Beger M. Ecological surveys and eDNA of coral ecosystems in Okinawa, Japan. Universidad de La
Laguna invited talk, May 2023 (Canary Islands, Spain)

Reimer JD and others. Zoantharia studies! GTR Seminar, Nagoya University invited talk, November 2023
(Nagoya)

Umeda A, Fabian Gosser F, Agostini S, Kurihara H, Rodolfo-Metalpa R, Reimer JD. Battle of the benthos: a
peek into benthic groups dominating Palau’s natural analogue environments. GOA-ON online conference,
October 2023 (online)

Wee HB, Reimer JD. Go the distance: scales of spatial variation of symbiotic algae diversity hosted by host
Palythoa tuberculosa (Zoantharia) across the Indo-Pacific Ocean. 5" Asia-Pacific Coral Reefs Symposium,
June 2023 (Singapore)
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Kajita T. Understanding global mangrove biodiversity by eDNA metabarcoding. The eDNA Society
International Meeting. May 2023 (Ohtsu, Japan)

Kajita T., Wee A.K.M., Basuni M., Salmo G.S.III., Sivaipram I., Fall J., Peer N., Artigas RM.D., Isoa Y.,
Leopardas V. and Nakaoka M. Mangrove biodiversity observation by eDNA metabarcoding. 6th World
Conference on Marine Biodiversity. July 2023 (Penang, Malaysia)

Kajita, T., Wee, A.K.S., Basyuni, M., Salmo III, S., Fall, J., Sivaipram, 1., Peer, N., Von Der Heyden, S.,
Leopardas, V., Sivakumar, K., Ranawana, K., Nazre Saleh, M., Chen, L., Ahsan Habib, K., Artigas Ramirez,
M.A., Isowa, Y., and Suleiman, M. Challenges to Understand Global Mangrove Biodiversity by eDNA
Metabarcoding. 6th Mangrove, Macrobenthos and Management Conference (MMMO6). July 2023 (Cartagena,
Colombia)
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»  Umanzor EF, Kelly SE, Matsuura Y, Hunter MS. The role of the intracellular symbiont Lariskella in a leaf-
footed bug. International Wolbachia Conference, 2023 4£ 6 H 11-16 H (Crete, Greece)
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» Umemura M, Yoshisato M, Shimotada R, Toguchi J, Takaesu G, Matsuzaki M. Effect of zinc metalloprotease
I-deficient BCG vaccination in protective immunity to pulmonary tuberculosis. JSICR/MMCB 2023 Joint

Symposium, 20234F5H25-26 A (kL)
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» Takaesu G, Ali T, Takeuchi O, Matsuzaki G. TAK1-binding protein (TAB) 2 and TAB3 are dispensable in
TAKI activation but redundantly required for TLR-induced cytokine production in macrophages. #552[F] H A&
Tl R ER, 20244R1 A 17-19H  (T28)

» Umemura M, TakaesuG, Matsuzaki M. Elucidation of pneumonia-inducing mechanism by additional
inoculation of Zinc metalloprotease 1-deficient Mycobacterium tuberculosis variant BCG. #552[a] H A% E 5
SR, 2024 F1 A 17-19H (T5)

» Toyonaga K, Nagao J, Tasaki S, Umemura M, Kishikawa S, Kaji E, Iwanuma A, Nakagami M,
Negoro-Yasumatsu K, Iwai S, Tanaka Y. Functional analysis of signaling in amurine oral candidiasis model.
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>  Seo M. Plant hormone transport mediated by NPF proteins. The 24" International Conference on Plant Growth
Substances, 2023 4 7 H 4-8 H (Gyeongju, Korea)

» Seo M. Diverse functions of Arabidopsis NPF proteins. IRN France-Japan Frontiers in Plant Biology (FIFPB)
symposium 2023, 2023 4 10 A 23-24 H (5U4R)
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