[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

000000 (Acanthasterspp) 00000000

0o:0o0@o),

oooooo:0o0o0ooo,

0000:00121430,

00000:20210 120 310,

ooooo:oooo,
000:0000,0000,0000,00000,00 00

Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1214301,

Conferred date:2021/12/31,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(f - 3RAR)

Doctoral Program

X EE

THESIS SUMMARY

Foea—2R A A BT F HREFNL (5%« 1t (P22)
Department of, Graduate majr in a— A Academic Degree Requested Doctor of

R4 fREHE (F)

Student’s Name BHi Academic ﬁ*ﬁ%& EWES

Supervisor(main)

fgEEa @D

Academic Supervisor(sub)

g5 (F13T 2000 FFLE)

Thesis Summary (approx.2000 Japanese Characters )

A (=1t FTJ& (Acanthaster spp. ) DI ) D) LEEL, NA AL—T"v FDNA > —4 P —%
AWt =t NTHEOWEY ) METHSBRFET 54 =t hTREEOS ) ALYV TOZER L ZOf L ER
PRATLZEEARNE LTIThh kY, EEL VBRI TS,

B8 [Faml T, Bt R L LTA=t T RAERT 0 TR A SkE, A=t N T OREEIXI
kay KU 7 BGTFOEOEINIZ T TR BB TRV ) AN IESWTREEEZITHY LERH D Z &, FEaoik
FRICE U CEMEMZRRFRGENS 2 ETRINTVRNI & 2R~ Tn 5,

wom (YA AER] T, KRR SN A ERSCT — 2 BEHEICOW TR RT WS,

W T AT R TV T, KR, dba v N, oA =t N T 3EDOY ) AESOT ' T
MZONWTIERTWE, 3 2BEADI b R TORERES ) LECHIE 3T EEKOED KT 7 7 LD
FIOEEITR>TND, TOHTYH, dbf v REREMBROI oy FU T EEOY ) ARSIBEE SN
DIFRFHIRUDTTH Y, SHICKPEHEROES 7 ARSI L THRITHIEE THRE SNZ b0 L) HESID
MAHERB X O a T EBEFICL 25N LEME D KT 7 7 LAY ST 5 Z LI Lz &b RT3,

WWE 7)) AT )7 —va ] TiE, 7 LS OG- EE TR L O FBREOHEEIC W TR R
WD, RESCTIEEWEEOBG T EREMATICHND 72012, BEEETIICIIEE 25 DT EiFE=E0
A U AR—THIITILFBISE L7z BB m - REE TS 754 Th D LEMON MEA &h, THlISHh @ s 1o
MEHME & 3 T EE L 5HI ST THRE S NZ b0 LY bE b E RS E G 2 AR 3 7 3 fEk
DOERT 7 N7 MBS EIZ T2 Z EICEh LT LB ~Tn b,

EHE [FMS 7 L) TliE, 2 by R 7 EGFOESSEAOFEN LER SN TW WA=t~ FER]
DI Fay R TROEDT ) AOE NGB EIT IR O TGRRT WS, £, A=t b7 3 HEHE<TF
J LAEEFIOEBE I E I bay R TOF ) ARRFITENENR 2% 98%TH Y, BEAOBIFERMIZFEYS T2
HPETHS T2 ERBRLNTND, KIS, BHREITERPL I hary RYTORBRLTEDS ) JMIBWTH
F=t b7 3 EEICHERBEORFMET S Z LR ENZD, K EERTIINATVA BRI T har Y
TNLEEIND LD HRER2MENPEEY ) DA BN ENOEBEORRENERH D EER L TWD, KxEkIZ,
F=t FF 3EMDT /) LAFFIDENE LT 3 23 EEDS ) hv—b v A ) — Rae vz 1T-mer HE 58T O
FERIND, KOTPEER S A v REEM 2 B (ko o NP, AR o CEMERSIERKICRRT S L Bbnbd s
LY A RENFIET DI ENRENTZEBRTNES,

BAE (A=t FTORMEERHEE] TE, H5EORISNEEMOBNREDL I IERHENZDON, £
DOFEMEIER Z 7 ) DD BRRFE LR RIZ OV TR R TN 5, EHRHEDHRE LA =t b 3L 1 Dok
WASEER NS L, FOSITEKE DB T L= 70-125 S4ERTO Mid-Pleistocene Transition D
WG EHEESNIZZ &b, A=t b7 3 FOSLITHHERNIC T H U 72 RN X 2 W3R e fRitlc & -
TERMICEIEEZ SN2 EREIRBEINTZEEBER LTS, Fiz, FEETHL LEkOBRREITY, &7
J DR — VTS ) AR TR O A3 A TV CTHRERIZ b LT E DIk A RO 5 Z E M TX o
bOD, BETAT— NV TIEEFED Y ) L) S MG ORI E -k L0 7 ) AEEE RN RSN

A=t TR OB RN D AR O H DR E T 5 2 LIS Lz LT D,

HLE ] T, ARXOELEDE LTI Fary FUTOLRLPES /) AMIBWThHA=t b T I
WerRBEODBHER SN Z &, KEENICHRESFET D AR 2 B R L2 2 &, KIS F > T BATavE sy
LZR < RB T ARERNE LN E 2T D, T LTHREIL, KRXoERE L TREERUNAOA =
FFRFZE L A= M FREBOMFEOIFHALB T IND Z L, F AERAWEY L SRR OFZE DT
TN —A LD EEmLITWVD,

% FICER L. T3 2000 F & H3 300 7z 1HESORHT 20 b L<IFEI 800 7E 4 1 HRIHL T2y,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

R SCEE L TR —FURIR(T2RO) ST X — Ry MARSNET DT, AFK A RRRFH OB TIERL TIEEN,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(f - 3RAR)

Doctoral Program

X EE

THESIS SUMMARY

Foea—2R AP H HREFNL (5%« 1t (F22)
Department of, Graduate majr in a— A Academic Degree Requested Doctor of

R4 fREHE (F)

Student’s Name #%{% ﬁ%ﬂ Academic ﬁ*ﬁ%& =

Supervisor(main)

fgEEa @D

Academic Supervisor(sub)

FE (P30 300 FEFREE)
Thesis Summary (approx.300 English Words )

The crown—of—thorns starfish (COTS) is a coral predator that is widely distributed in Indo—Pacific Oceans.
A previous phylogenetic study using partial mitochondrial sequences suggested that COTS had diverged into
four distinct species. However, the difference between species was not confirmed in the nuclear genome,
and the COTS classification remained uncertain. In addition to that, the COTS speciation hasn’ t been
verified definitely so far. To address these, COTS species nuclear genome sequences were analyzed here,
sequencing Indian Ocean (NIO) and Red Sea (RS) species genomes for the first time, followed by a comparative
analysis with the Pacific Ocean (PO) species. The sequence identities between the three COTS species were
approximately 92% and 98% in the nuclear and mitochondrial genome sequences, respectively, which are
comparable to differences between known species. Phylogenetic analysis and ADMIXTURE analysis also showed
clear divergences between the three COTS species. Furthermore, within the PO species, the phylogenetic
position of the Hawaiian sample was further away from the other Pacific-derived samples than expected
based on the mitochondrial data, suggesting that it may be a PO subspecies, which was overlooked in the
previous phylogenetic study between COTS species. The pairwise sequentially Markovian coalescent (PSMC)
model showed that the trajectories of the population size diverged by region during the Mid-Pleistocene
transition when the sea level was dramatically decreased, strongly suggesting that the three COTS species
experienced allopatric speciation. Analysis of the orthologues indicated that there were remarkable genes
with species—specific positive selection in the genomes of the PO and RS species, which suggested that
there may be local adaptations in the COTS species. The genomic structural changes that seem to have occurred
independently for each species were found in regions containing plexin family genes as clusters, which

may be related to the difference between COTS species.
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