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8H31H (K) 13:00-17:10: AS£H
S02: KERBHEBMOINSOLRSF JIZOR
8H31H (K) 13:00-15:00: C£%
S03: RAEEMELFE~EME(LORIDS
8H31H (K) 13:00-15:00: D£i5
S04: RBOZHIETU DA< ELHAFTRDERE
8H31H (K) 13:00-15:00: E£i5
S05: EMDOZHkiEEEHHTE(L
8H31H (K) 13:00-15:00: F£i5
S06: H{LFENFEBATHYYVURARRERT D, REUTERSBERIDICENTEION? !
98 1H (£) 13:00-15:00: A%
S07: EMNDZHRIZHETECE(LDXEIRST
98 1H (£) 13:00-15:00: C£5
S08: KHUET—IIRKDELBITY I NI FERET S
98 1H (£) 13:00-15:00: D£5
S09: tkEhEEDHEBEILE ESBETDIH
98 1H (£) 13:00-15:00: E£%
S10: =S/0O074 =)L RZEDETEFAL~ RU)VEBETRHREEHNTHMENMDE < R~
98 1H (£) 13:00-15:00: F£i5
S11: HEDFRMIEZETHHRBRON ? VILFRAT—I)VE(LEIrDSBED
9H1H (£) 15:10-17:10: C£B
S12: RHEFKEENS VRSO A~ELEEFOERESEORE~
9H1H (£) 15:10-17:10: D%
S13: ') LABEHSBSMCT DB EMDE(LER
9H1H (£) 15:10-17:10: ESI5
S14: A N\NOBDO AT : HRI>INOBEEDS de novo INIBFYHALVET
9H1H (£) 15:10-17:10: F£15B
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S01 : Artificial consciousness and language - its evolution
ATIDEHEEEE - €DE(L

A—HFraH—: MIEEE ERX)
8HA31H (K) 13:00-17:10: A£iE
{EFHREE . HAKE

2010 FELARED Al DES(CKD, WF, RHCRET IRHMARERIFENLDSELTVD. FFITE
FD 11 AIZEIFZ U chatGPT (AL (XZDEEFINSHEA TULVD LLM (large Language model @
A&, SEBEEVDERE, SOMILOERICBUBCAZH TR E(CR>E. COSURSIAT
(Z, BRMEORIRE, SEOME, AIOEH, Alallignment 72, [CDWTERBOREDATH ST
A7 4 7 aF/FEED CEimd D.

13:00-13:05 (FU&IC

13:05-13:30 S01-01: Will the android ALTER be conscious?
7> ROA R ALTER [FEEESDH
Ot EEE RRK - #8X

13:30-13:55 S01-02: Exploring Robotic Minds Using the Free Energy Principle
OB/E BRI ERK

13:55-14:20 S01-03: Dynamic brain and mind in which evolutionary dynamics are
embedded
D EDATNZR E DDA L F=ZIR
OEE—E  EPAE - AIRFEMI

14:20-14:50 &

14:50-15:10 A8

15:10-15:35 S01-04: Others-0Origin of Mind
DO E IR
O B—%k TBRA « FTlmie St Fes

15:35-16:00 S01-05: Absential relation in evolution
OEFEINRF AR BiRAX - EET

16:00-16:25 S01-06: AI alignment and conscious supremacy
OrAfE—Ep 12
'Y -2 EBa1—9Y AT AMFEF 2ERK - RIAERE

16:25-17:05 %@

17:05-17:10 HHOIC
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S02: Paralogous genomics of aquatic invertebrates
KEBRBSHEMOINSOLRT I=ZOX

A=HFAY—: WEF gL ERILX) , T X8 GRRX)
8 H31H (K) 13:00-15:00: C=i5
fERS5E . BAGE

IKEBEAHEEIV) (IPEE BB S LB U CIEB(CZ K DEBERFES / LARICBLTWS., 2D
C &, KEBEHIOELBRRCHBNWTHRARIT —)LOEEMEDIRURLSE, £YMDELEER
BLTCEEBERABND. COLDIRT ) LFEZRFDOKEBBHESYICOWT, &, &F, &'/ L4,
REAREVDTZERDBEDECFEEMRZEBNL, /\SOHRYT ) ARG5S T EVECIERD
BREECDWCERUIZL.

13:00-13:10 (FUsIC

13:10-13:35 S02-01: Tackling genomic and chromosomal evolution through analysis
of subtelomeric repetitive sequences
BT FOXTPRIERIINS5E8DY ) L - #BEE(L
“FH IFE  EBKX - REEXUE

13:35-14:00 S02-02 : Diversity of the NLR-like gene family in haplotype-phased
genome assembly of the pearl oyster
PAVHEALDIN\TOZATNG ) APETUNSHSHIRD/Z NLR EEFI 7
SU—DZHERE
CMNIE RERERK

14:00-14:25 S02-03 : Population paralogous genomics: speciation and adaptive
evolution of Japanese abalone species
EENSOKRS ) ZHOATEDIARET I ERDEDLLEREL
OAERERER BK - KE

14:25-14:50 S02-04 : Paralogous genomics of the invasive red swamp crayfish
adapted to cold environments
ERRIRCERUEREE7Z A VDY UL —0OINSOLRS ) ZOUR
ERERS !, AAAEE 2, T8)IE 3, AHLSE %, PIUEET 2, ORETEEL ?
LFEX, 28ibK, *&RK

14:50-15:00 #&5THm
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S03 : Integrative Bioarchaeology: perspective from evolutionary
biology
RSENEBELRZE~EE(LDRID S

A—HFAY—: RHEEH (JUBEX), KXBEEHE (RRX)
8H31H (K) 13:00-15:00: D=5
fERE5E : BAGE

EMFEELEFORIMBEOEDTFZRMEL, SESTRRRNSARINS(CHEITD AEDELES L
UZNCHSRIBOEBZIASHCT D LZBNE ULFMEEMEBAR, HEEMELFE] IS
M5 EFEELDRY— U, RSZIRZDOATIF, A2, &8, EMOBRINSICHITSD, LEgsRE
W TOELLICERZR D, TNTNDEENERZITS. INFTESNIZNRZHEL, EEF
DEFANSIRLVERZRBSEIZL.

78 FMEFEREMATT (A) | BARISE(CHE T D IEAREDRESENE L FNATR-SHDELF
CSUHT-

13:00-13:20 S03-01: The proposition of integrative bioarchaeology in the Japanese
archipelago
BRI EIEHICH T IREEWME LF DRI
OLLFARRSL EPIZK - PR AXXRIFE
13:20-13:45 S03-02: Integrative bioarchaeology for understanding the diversity in
the Ryukyu Archipelago
BiISIEDZRIEDBFEEBIBULRSEWMELE
RN 22 WEKK - BelE
13:45-14:10 S03-03: Evolution of commensal rodents after the range expansion
associated with human migration
AFDBENCHES /BT > e ADILEL & (b
C R Mt timE R
14:10-14:35 S03-04: Does theincrease in seed size during the Jomon period provide
evidence of domestication?
MR DEFARBULIE RART 15— 3 > OFHRICIR D DH ?
OBBEEER ELIEX - BEEHE
14:35-15:00 S03-05: Azuki bean is a Japanese bean
PAFEAEDIATHS
Ok RS - B
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S04 : Evolutionary biology driven by nematode diversity
RBOZHRMETE D B < EILTAFTRDERFE

A—=HFAY—: FHHEX (ELEEH)
8 H31H (K) 13:00-15:00: ER=%
fEREE | BAGE

—EBDIRER (C. elegans) (FREERERIE L THERZTHDIDICH L, #HEk E(C 100 FEEWD LB
SEONTVDIERDOZHRME (SRR SNTULVRL. FRREHSPDI YA IOTIT Y FRIRE(SE
ISU, BEENSEHEN, MIERMY, BREZHE T IBEROESHFREFTERZED TS, TDEER
HIFHEE EFEDZARMEN SEL - ZEREDARTHEUVIRT S v ILEED TLDDE/[ELVRL. K
SRS IATIEEE, EEERCEWSD U SRVEETILOBRRZIRD TLWBEEAZHBE
U, ZERBERMARNTRASNDI DY FREMFZIERL, REOSHREMFT CTHEE (LR DELIRT
DRE(CDWNTFEsm LTz,

13:00-13:20 S04-01: Nematodes as a model for biodiversity: speciation genetics in
Pristionchus nematodes
ZIRIEARDIZHDORE - TURFT A A> O ABDEDLEEFZHIC
CEmIEX BIGH - £RGER

13:22-13:42 S04-02: Molecular mechanisms of evolution of feeding habit of the
predatory nematode Pristionchus pacificus
OHTHR, TRER, ERERTF  LEX - REaEaRE

13:44-14:09 S04-03: Bursaphelenchus okinawaensis: a genetically tractable system
for the study of evo-devo and plant-parasitic nematodes
%hiE - BE - DBBEXNEESEIELTIN? MBI EFNOHMEFTILBRR
Bursaphelnehcus okinawaensis
R =5 BRaX - 2

14:11-14:31 S04-04 : Chromosome dynamics at the sex determination in the
parasitic nematode Strongyloides ratti
HFEMRR Strongyloides ratti DMERE(CIH T DR EEEE)
OBEEBARZE 12, Simo Sun?, HMEKE 3, FAE !, Vicky Hunt?, #2AEIBF °, §
thZz4s 2
LEIFX - E - FER, 2FTX - B - ks, *BIEK - JO>F 7 - 5 L@,
“Dep. Biol. Biochem., Bath Univ., >&itX - Bt - £kl

14:33-14:58 S04-05: What can we learn from the comparative analysis of the model
nematode Caenorhabditis elegans and its sister species Caenorhabditis
inopinata ?
E5)L#RH Caenorhabditis elegans & ZDiilikiE Caenorhabditis inopinata &
ODLLBREFERH S A HhH S H
Ok AT F FAEXK - Be&dn
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S05 : Evolution of Plant Diversity
EMDZiREE EHHTHEIL

A—=HFAY—: BH—IE WNIHEX), EEHT UNIHX)
8 H31H (K) 13:00-15:00: F=i3
fEREE | BAGE

HEY) (FHBEK DR A IRRIBADBISE L ZE T TSz, Ffe, ARBBERICKD ABICE> THERIHE
BEZMRATTARREN SR ZRIT TV D, B/1E, RERS -T2 X208 & UTekRL 1a8kdtin
ERCKDT, BRRBBNBB(CEONDLDCRIz. TNICKD, RIAEDZHREZEHTT
IR ANZX LR RZ (CBASNCESNDDHD. RS ZIIRSITATIE, EMOEATRZIEET S
HREN, BYNORRIELEOSHREZEH B IHLIDEMANZILZE EDLDIRBT—F=ZFEN, &£
DEIRFECRHLUTEHZBNATLTCLEREL. <

13:00-13:05
13:05-13:25

13:25-13:50

13:50-14:10

14:10-14:30

14:30-14:55

14:55-15:00

FE=EE

S05-01: Comprehensive study of regulation of transcription start site
in response to environmental changes in plant.

RIRZ(EICR U IEY) DR B ta bl H D18 72 1) 788

CEH—IE!, MEA? ANRE?, BE6°, SEER?, SEE, LAETS =
MAE >, WAL °, B&dHIH °, FTAEITS, ERe/, HrxE’, SHTES,
RHER 8, BEXRITS, AARKBE°, iWMER°, Bi8%E°, AT#AI°, BES
10 MATFEE 2, FEAEHN !

"ATK - 1BRT, 2K - R, *FH=EKA - 8, *HH - CSRS, &KX - [tEmE,
*&KX - BEF, "BIK- B BASE, &KX - Mtz A—, ‘&K - kB, OFHE
X I)I\AAEZ>H—

S05-02: LHT1/MAC7 contributes to proper alternative splicing under
long-term heat stress and mediates variation in the heat tolerance of
Arabidopsis

OXIEIERR RREK - /(A

S05-03: Altitudinal adaptive divergence of low temperature tolerance
in Arabidopsis halleri

CERES!, FEE—?, a1, EEHN?, EikER?

TRK - &R, *HRAIEA - BREE, AT - B8R, *HibK - &6

S05-04 : Phenome analysis focusing on small open reading frames
found an Arabidopsis-specific emerged de novo gene enhancing drought
tolerance

21 ) —ALFEIRICEDVE de novo BEFDIRFE

ORMEZ!, hEEAR?, £8F!, aF—E, BOWRN)ERT?, BKHRH?, T
gz, EAER?, (CHMT°, WRR°, BIF—, mHm, fEEHN
PIUNTEEX - [BRT, 2 E(LFMARAT CSRS

S05-05: Independent gene selection for awnless phenotype during rice
domestication in Asia and Africa

PSP ETPIVACHBITBIA REHKICHADBIEEFER

OBIFR- LREF RAEX - E@mRlFE

/\/\_E—J»EA
VA ==
e/ aY o
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S06: We deliver our best research talks with little ones in the venue
ELFEEDRFEIRIATHYVURRRERTD. REUTHESBRIDICENTETDID
nh2?1!

A=HFATF— WEIOZH (REBX)
9H 18 (&) 13:00-15:00: A%=H
fERE5E : BAGE

A IORCEBERWINE, KEEDFELZD TENERC. WDONIFEERHFETHIRRERIC
BHEIZIAMODTLBIDONE. FEBEMNST2E5ESLELS? ZNRS LD ZE, —EHULTUE
HD ! N, JRBELCDODFEBZIEBRIT DIEFMRRELCENCEXLFBERE> RPIE>IECE
NSERARLE U PE THhD. BREANBEIHAIOXCEIRD. EREULEBICEFEBESL. B
LT, BIEDTOIREMZMDIEFEEIEBEZRIICEEAERRERIDCENTETIDON | ? COIRR
TCHRICABRKARDBHELZISNIZESE, BLOERTHFUWEROEMEBRZZINEL
IRV, FENSHEGD | RIZTOFEEDASEPLEVESAREUITTY |

13:00-13:05 #WS5RAA

13:05-13:30 S06-01 : Molecular genetic mechanisms underlying convergent
evolution of reproductive seasonality in sticklebacks
SHISIEEHIH T DS A HEET & TDOUINRGE(L
CBINmTY ERK

13:30-13:55 S06-02: Deciphering the genetic basis of macroevolutionary traits in
the light of convergent evolution
INEHE(E T A< YO OE(LRE DS EEE
“wBERE  JaLYIIILIK

13:55-14:20 S06-03: Species comparison of whole-brain single-cell transcriptomes
to explore the molecular mechanisms of behavioral evolution
1TENIE( boﬁ?gﬁ’iﬁér HOLM[S > ONEIV S ORI VUT M—LDIERLLE
CalllBfs EP?HE%E? AIBHRER', ILRBESR', BEFA®, LRS!
'ZEEKX [S*EE, WLV FEARTUPR

14:20-14:45 S06-04: Seek of a new luminous animal possessing kleptoprotein
BYINOBEEORNAENDIRE
OBIFR LR ZEEKX - EMFR (GF)

14:45-15:00 &
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S07 : Shedding the Light of Evolution on the Diversified Cell Deaths in
Animals
ENDSARIRHRRTE DN ERST

A—BFaH—: [Riffi—BF GEREPEZF)
9818 (£) 13:00-15:00: C=£=15
{ERSE  HAE

EMYD T OOFIEIEMIRRTE (X 7R b= IHME DS W SERHEIL, EEDSHRAHIHMEMREDRRE(CLD
AELLEBUE. SIMSECZ R TERLREIEIMHRRE ZEELIEEEZXSNDN, ENSDOHAREE
FICEFTILEMTEDSNTED, HMEENSHREUBEZIERE T DIEODERRMNRAHEFD(C
(FEDTULVR, RS ZRSIATIE, LR TR IXHREIE = AREA S DIATENEFX D, B
HHRASENNE S EMIRRZEMEANSRIEL, SRSt Z S FNESZIER T D ICHDT
JO—F%E&R9 .

13:00-13:05 (FU&IC

13:05-13:27 S07-01: Erebosis, a new cell death mechanism during homeostatic
turnover of gut enterocytes
©Sa Kan Yoo  RIKEN

13:27-13:49 S07-02: Evolutional aspects of inflammasomes to induce pyroptosis in

teleosts
BEEARECSITBI/NIOT M—3REFEET DM > ISIYV—LDHELNAIE
C3|pAIE— SIFK - &=

13:49-14:11 S07-03: Increased Environmental Oxygen Availability in Amphibians
Allows for the Emergence of Interdigital Cell Death
RIBEFENEIZ5T [{ERIMRSE] SEEDTIEENE
O/NEFHEE?, Ingrid Rosenburg Cordeiro!, EEHA?, #EMRN°, HhEF
'HRRTEA - £HIET 2ibEEA - FSC 3IUfiEk - E

14:11-14:33 S07-04 : Unique regulation of cell death in long-lived cancer-resistant
rodents.
% - BAMESEERICH TSI =—o a5t HlE
SR BEARK - R4S

14:33-14:55 S07-05: Evolutionary origin and conservation of the core molecular
machinery for necroptosis
007 b—> ADE(EREIRERFECDNT
OZRBEA BHK - E - &H16F

14:55-15:00 #&&5 A
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S08 : Evolutionary analysis software in the era of large-scale data
KBUET — I RFFRDELFRTY I FO T P ZBET S

A=HFAY—: BEH (ERK), ARNE—E (RREILK)
9H1H (&) 13:00-15:00: D=3
fERS5E . BAGE

LAY T b O 7 (&, HEEGTFORDE - BB 7 S1 > A > b - D FRGHEETE - DISISFEHETE R
E, EEFRTROEBE EBO>TE. UM, BT —FDRRRAFIE( (L, €5 UIIKRZEIBAN
(CEZDDHB.

WE, EDOKSREENY T NI T 7HAREBIRDIZBSH ? AAMRARN(C, FTUWREBARERD
350 ? ERNICEDK S ICRDBORETRDIEZ DN ?

ECERTY D MO T PHEEOBEICIZ T, KESNBERA LT AHvS 3> OREZRD(C
ED, RETD

13:00-13:18 S08-01: Database and software for evolutionary analysis in the era of
large-scale data
KIHUET — IR DE(LFRIFT —IN—R - YI I T
CEIES R - BREEE

13:18-13:36 S08-02: Annotation of VD] genes in TCR loci on eutherian genome
OhNEEFIE, Zhou Hao, Daron M. Standley  BRK - #5HH

13:36-13:54 S08-03 : Decision-making in molecular phylogenetics: how can
unwritten tips be disseminated?
BRBCEHDMNTVWRWD FRFEBHEDFIRZESH S HA RTBICFE?
O Tt ELERHA

13:54-14:12 S08-04 : Development of phylogenetic analysis pipelines for
continuously growing big data
KFUEHDOHLBINT 37 —FEFIAT IREMBITT—I T O—0DFHE
“—wH 3T, BES
LFEEX - BRERR, 23K - Buithis

14:12-14:30 S08-05: History of MEGA development and its limitations, and future
perspective
MEGA BRDESR LR, €U TERDEE
CHATE—EB EPIZK - BriE

14:30-15:00 #&5THm
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S09 : Morphological evolutions that give rise to the novelties
i E SO RE(LE ESHRTIH

A=HFAY—: HUIKRFE (RRX)
9H 18 (&) 13:00-15:00: E=5
fEREE | BAGE

E(CRFEEORIRZIB#E T D(CHIED T, BABRARBFEZANWTERZS > TERZ. LM
U, BNUFUILUFHRENRERICHED TORWESSH. ZEX(TERNICEIADEYIFID ENE
Bidith CEIRNES AT —DESBIICHE DT EERA I ES PO TZDELZIERZELTZS N
1235, AEETIIHRMBEDEAL, KB EVWDSNRT TS ORKICEDD I OIREBROER, F
FEBCRMNT OB (CELZERESRVWEEDENZ O ED, "EX XY —"EEEINEHDILA
DIERICHATZD, FRARBRERFZ N R(ICEIZDAEMETELICHUDEEZED THIZ. D THRAL
IRIRRICEN, ZTHHEORE(CTIZOELICDWTESA L —HEICEB AL LIHATHIZ.

13:00-13:05 #E5EA

13:05-13:25 S09-01 : Mammalian-unique face established through the
reconstitution of the topography of facial primordia
BEREDHEABRATEURE, WIAHEDOHMIRE
CHILAER EA-E

13:25-13:45 S09-02 : The origin of insect wings: evolution of the pioneering
developmental field for morphological diversification
EHROBPH(EH SR D HAESIRCDF NI\ DIER)
RN TN RK - B

13:45-14:05 S09-03: Symmetry polymorphism in Cnidarian organ arrangements
FIREMIDORERE (CIRN D WIFRIEDSE
OSarper Safiye E.!, Nakanishi Tamami!, Kitazawa Miho?, Kuratani Shigeru?,
Fujimoto Koichi®
VIR BDR, 2 AMRA - DFHEHEME, *LEX - [RREEHRIF

14:05-14:25 S09-04 : Developmental system drift of blastomere specification
mechanism in spiralian development
SEAMERFEEDIKFIRIEEBICRSNIRES X5 LZE
OSFEFILBAY, VoiRRkEs’, ANEE
LA - £HBIER 2K - IR TIERESRD

14:25-14:45 S09-05: Towards Unveiling the Mysteries of Problematica with the Aid
of 3D Data
3D F—ATHLTOT LI T+ HDik
O= &2, HASE?, MEEN?, BREXR!, Sl
LESTRIFEYIEE - MPERTTED, REEEAT, IREMEMAZRR, ‘R - RIE

14:45-15:00 #&51m
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S10: Let's look into the microfield
=074 =) REDEEFAD

A=HFAY— FHERE (EEH), THEZ (GREKX)
9H1H (&) 13:00-15:00: F=i5
fERS5E . BAGE

L—201> Ty IR ABETHSO THENZFER LT 350 FAHMED. UL, HLEFSRE HEDZ
IBEE< DN ? | EVVDEFREER (CRRBIRER ZR/ TRV, RS IRTIATE, RARRSNE
INOFVTD IRAFRVILER ] 200, SRERMIERMIICKIDBES DA, XAHZIX0ER
REREDHETE, H4 - REMEMIZICH T DS ORENRESANLBRRUCIZ DEIAFRERBNTL, ME
MHMBEO OO0+« —ILROELEZHBIT DB E UL

A | FINEEEE B [HEYN E) < =K

13:00-13:20

13:20-13:40

13:40-14:00

14:00-14:30

14:30-15:00

S10-01: Microbial motility determines symbiosis
REZRODIBENMDSZE

CZgithEE FEEXRER - T OtEX

S10-02: Behavioral exhibition of bacteria

HEDITEIRR

OiRAN BEKX - FIEREL

S$10-03: Look into the photo-response of Volvox

RILRY D ADHXIGEZDE ST AL

ORtILEETR BEIX-REL

S10-04: Swimming Motility Mechanism of Helical Bacteria Revealed by
Reconstruction in a Minimal Bacterium
ETVRIIVHEICSITIBBEICKDIESHCT IS BAMBEDIEKESNAD =X A
ORILAE!, WHERIT?, BAEAM, EEEA!

LRIRAK - BRIB, 2EE#HH - W70, S ARAK - EE5H

S10-05: Evolution of a flange in the Campylobacterota flagellar motor
“Eli J. Cohen Imperial College London, Department of Life Sciences
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S11: Predictability of evolution — from multi-scale perspectives
HEEDF I EZETREROD ? RILFRAT—IVELFRITHDSEED

A—=HFAH—: FERK (FEX, Bif), SEHEE FERX)
981H (&) 15:10-17:10: C£15
{EFHREE . HAKE

#hEk EOEME, FEREDABIHEZFCHEUTRICSHRARBAEZLEOTND. CNEESHERE
MNNCNETLEDISICEELTET, INNSEDLS(TEILTDONET AT D & (FELEY
ZICHBITDIARELREDVEDTHD. COREZHRY BT, EILDERIM ZHRHfES, EIEEE
ETFRATDICENEETHD. A IRSDATREES TS TRENDSRIIFE T —ILDOELDE
AIEZRRKLUTND 5 ZOMBRENEEL, ARMRIS EOBLEZZTO-F (T« —ILRIZTU
20, WY LR, EAARERISE) LSEBOMRDBORERMZRRT D.

15:10-15:20
15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:10

TEME - 1> O o> 3>

S11-01: The Paradox of Predictability

KEEFRDINS Ry IR

CEERENC LD RK B

S11-02 : Similarity of the patterns of phenotypic variations among
different biological scale and the prediction of micro and macroevolution
BRBJILNITHSNDIRRBER/INY—> O LT EEEDARED TR
OFmERA - 2, B3, SEHhE

VFEX bR Fl, CIENE - BREBEGBREARTF — L, PILORK -8, T FEX -k
1)

S11-03 : Measuring the Evolvability of Developmental Systems in
Vertebrates

BHBMRES AT LDOEELPTE - LICKEZMD

CmKE, BEFR?, REESE, ENLY, ATERP

V157 BDR, 2 B4R, P IREBEEK, T ERA - IR, CHIAX

S11-04: Predicting gene gain/loss evolution based on repeating long-
term evolution

RUE(EDEDBUINGT—DSREDBLETFIES - REELZTFUNTS
CSHER, HiEs2

LEK - felB, 23K - Beaftats

S11-05 : Experimental evolution of primitive life-like systems: for
understanding the origins of life
FIREHRETIIORBELTHRURERERDRIRICED

OKRNE  SREEX - BT, IST - A%

Y ANEF SO
T3 Dj’ﬂﬂ:ﬂ
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S12: Symposium to memorize late Dr. Masatoshi Nei
BHIEFKEEBES VRSO A

A—BF5—: FESAD (EXLEEGH)
981H (£) 15:10-17:10: D=i5
{EFHREE . HAKE

SESBICELRBRBNIRHENELZEBIET DS RSO LAZHET D.

15:10-15:20

15:20-15:30

15:30-15:40

15:40-15:50

15:50-16:00

16:00-16:10

16:10-16:20

16:20-16:30

16:30-16:40

16:40-17:10

S12-01: Remembering Dr. Masatoshi Nei

BRHIEFEERRBRN

ORFEER ESDEGFEATERR

S12-02: Genetic distance and human evolution

HIGIESEE & AMFE(L

CEEZ HRERFTKRERK

S12-03: Genetics and Genomics of Orphan Crops and their perspectives
MBIEMDS ) LBIEFEHS LUV EDREE

OKHEEM!, FawcettJeffrey A.2, MERE®, FHEF*, KNBEHE>, BEMEAS, &
BE&Y, AL, RIBHIR, IARBIRES, EHE—EE°, R&E°, Jones Martin
K.1°, TE)I|ZE4°, Li Cheng-Yun'!, ZHEEK

LIRTK - e ERIEMR T4 —, 218 - SUBRISE T O0 S L, IS - /F1
AZRERFY, * TEKX - RE=Z, > REFX - BrEmERE, °H'9 'S DNAFRFFR, ' 2H
HAE - SEDHIATR TS —, SRHE - DTFEMSHERRER > T —, ° RIS -
JEEER, Y IUvsk, HERRELA, PRERX - RE

S12-04: Estimation of evolutionary distances and molecular clock
HE(LREBRDHEE & 5> F IS

CHFE—EB I K - BrIR

S12-05: Effect of different types of sequence data on palaeognath
phylogeny

CRTIBTEF BIX - E

S$12-06: Classification of caliciviruses

HBUSIDALIVADRME

OfiAREE  LZHEMIIK - fiE

S12-07: Birth-and-death evolution and olfactory receptor genes
birth-and-death evolution & IREZRBEELEF

RPN BIFX - B

S12-08: Revisiting Dr. Nei’s thought on Y chromosome evolution and
future directions on the study of sex chromosome evolution

Y #BFE(LICEAT IRHALEDEX LSEDOERBMHFE(AR

CEEEX EPIZK - BeIB, #PIZAK - AonlBEHRAR TS Y —

S$12-09: Reconstructing phylogenetic tree reconstruction methods
RREBIBEEEBEETS

O=#:tA HaEhA - E, HEH

X ANEF A
ﬁ‘.ul:l o affl
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S13 : Unveiling Evolution and Ecology of Wild Organisms through
Genomic Information
5 J LIEERHN SIS M T SN EVDE(LERR

A—HFra5—: #HRIER LX), hBEEN LX)
9A1H (&) 15:10-17:10: E£5
{ERSE  HAE

CNFETEHHAEMDBISE (CEAU TFETILOER - X TOWRNED SN TSIz, <BR>IELF,
NGS FEAiDERICKD, BHERDY ) ABEBRADTICIANERICTIRD, 5 LATA RINEENZ
RIEDBEISHEZEH LT D FANZXALORHERANEIEECR DT, RS IIRSDTATIE, BEVSH
EHMEZSOTHNEMDT ) NERZER U CGECERFHIIATRICE D HOEFHAFRE (CHEFHTOA
ReHBULTWERESE, J«—ILRRSS ) ABRZE DR SHART I A DOFEZEH TEMUIL.

15:10-15:35 S13-01: Intraspecific flowering time variation and adaptive evolution
in Japanese Lotus japonicus
BARICHTB =V IJ DORERIISE L BIbE(L
OEMETE REFKImA - )\AA

15:35-16:00 S13-02 : Comparative analysis of the gut microbiome and faecal
condition of Nara sika deer before and after the COVID-19 pandemic.
HRO>HEWRICUZ COVID-19BILREIEDHEANYII0/\MA—-—LAB XV

HITIRDLEB R
CEER EX - Be&dn
16:00-16:25 S13-03 : The relationship between the phylogeny in the family

Lucanidae and the larval evolution of food and habitat
D955 ASRCHEIT DR BEHRORMEE(LDRIFR
C=EEM NKBz - tEXX
16:25-16:50 S13-04: The Genetic Basis of Structural Color Variations Explored in
the Komatsugaoka Population of Phelotrupes auratus
AA > FIAHFRONMEY BEEREAD SEDBEEDIEEINELSE
OthEN AR - RS R LAEmRIFE
16:50-17:10 &
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S14 : Artificial protein evolution -From ancestor resurrection to de
novo protein design-
BONDEDATESL : HRY >V IINOEEEDS de novo INIBEFHAFT

Fd—HFH—: Shunsuke Tagami (RIKEN)
98 1H (&) 15:10-17:10: F=i5

fERE5E : R&E

It has long been a dream of evolutionary biologists to resurrect ancient organisms or to
engender new ones through artificial evolution. While full reconstruction of organisms remains
challenging, recent advancements in protein science enabled the engineering of ancestral
proteins and entirely new proteins. This symposium aims to introduce such a groundbreaking
realm of manipulative evolutionary research.

AEDOENZIEESEILOHLVWENZATIHNSELSEIED T DT L(FECFORFOETHD.
UL, —MEEIEEARANRE T DERL NIV TENZTR(CEDER D L FRETHD. 1
N, IUINOELNILORRTIEFERI/INOEECDZ VI 2T - U OPINETENRICHFE
LR E2<HFH LW INOEZ ABHICER T 2 Z EMBIREICIRD TS, RS RTIATIE,
ZDXSRER(TIRFIT DENATZES < OECEMFEICHBT UL,

15:10-15:13 Introduction

15:13-15:36 S14-01 : Experimental reconstruction of the evolutionary pathway
between ancient beta-barrel proteins
ONAAIK BX - AR

15:36-15:59 S14-02: Reconstruction of catalytically active ancestral protein variants
using a reduced set of amino acids
OIRBES BX - AR

15:59-16:22 S14-03: Indels: The Evolutionary Switches Bridging Protein Functions
and Topologies
“Paola Laurino Okinawa Inst. of Sci. & Tech. Graduate Univ.

16:22-16:45 S14-04: De novo design of new protein folds and heterooligomeric
proteins by intuitive and simple methods
BRNTS >TIIRBRHFELCKDIFRIINIEIA - REAFTOAVIT—H
>I\OED de novo THA1 >
“Naoya Kobayashi ~ NAIST - Mater. Sci.

16:45-17:08 S14-05: Green underwater world: the coevolution of light-harvesting
system of cyanobacteria and underwater light environment
BOBDIRNR : =7 J INOFTUFPDENS AT L EKPDORIRIEDILHE(L
OFRBAET?, MEAR?, BIEE’, BFEE’, BHKR, R, BAOE
>, ET=HE*
2 HEK - RIB, 225B KX - BEW%ER, 3GFZ German Research Centre for
Geosciences, *F#EPA - BT AR - BIEY, *&EEX - ITbM

17:08-17:10 Summary
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B —AROERAER

8HA31H (K) 15:10-17:10: Bxig
BE: FHFEE, TEES

15:10

15:25

15:40

15:55

16:10

16:25

16:40

16:55

01B-01: Evolution of the ant stinger

©A. Casadei-Ferreira, E.P. Economo

BRI ZRMAZFERA (OIST)

01B-02 : antscan - a comprehensive open access database for 3D ant
anatomy

antscan - ZURBIZDIHDOBERRA—T 7 IOCAFT—HINR—X

“Julian Katzke!, Francisco Hita Garcial?, Fumika Azuma?, Philipp D. L&sel**, Tomas
Faragd®, Thomas van de Kamp>, Evan P. Economo?

10IST, 2Museum fiir Naturkunde Berlin, *Heidelberg University, “Australian National
University, *Karlsruhe Institute of Technology

01B-03: Revisiting the Goldschmidt’s systemic mutation model: discussions
based on the experimental restoration of inversion-driven color pattern
evolution in the harlequin ladybug

Goldshchmidt @ Systemic mutation model BE : F=7> FODHRNEI SRR TR
RAE(EDERERICEDIKER

OREEMEE?, MR

LREA - BB Y —, 2 EBARRIFEREALE - BEW

0O1B-04 : How did the muscles evolve in metazoan: A conserved T-box
transcription factor-mediating muscle differentiation in Ctenophora.
EMDOFHRNIIEIE LEDK S (CEUTZDOD: V2055 T-box BREEF(C KD EHIEHIEIC
HENBERFE

CEFBMA, ZBHRE, BEE

SHBRIFERMIAF R - EEEEMF I -y b

01B-05: Evolution and change of the human dentition

t MRS DL & Z1E

NN

fHERER, HARRKZEmFEMR T EE

01B-06: Molecular phylogenetic and genetic structure analysis of Ensifera
cricket species

A OFEHOD FRHED JOEGIBERFRIT

CEBMINE!, INEFE

LTRIR\A A - A AT ITOR

01B-07 : Genetic diversity of wild emmer wheat in natural populations in
southern Turkey and attempts to conserve it through the development of
quasi-natural populations

MLOSEEOHET > Y —1 AFOEREE(C ST B EENSHENE & UBAREE DMERRIC
L53HFR2DHH

“Naoki Mori!, Takako Shizuka®, Shotaro Takenaka?, Kenichi Tanno3, Hakan Ozkan* ,
Shoji Ohta®

!Grad. Sch. Agric. Sci., Kobe Univ., ?Fac. Agric., Ryukoku Univ., 3Fac. Litl., Ryukoku
Univ., “Fac. Agric., Univ. Cukurova, Turkey, °Prof. emeritus, Fukui Pref. Univ.
01B-08 : Ancient genome analyses of dogs from the Epi-Jomon and the
Okhotsk periods in the Japan archipelago

LBE(IC BT DR EATR—Y I UERAD A X DHKS ) LR

OFFHFFE!, AB—=E!, MEEESC, EE

VREBMRAERA - HSEERIEAR T4 —, 2diEER- 71 X - HERAR T 5 —,
SEERA - XFE
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8 H31H (K) 15:10-17:10: C%=5

BE

15:10

15:25

15:40

15:55

16:10

16:25

16:40

16:55

MR, =#Fsha

01C-01: Differences in degree of specificity and selectivity among the three
symbiotic partners of the lichen Cladonia vulcani Savicz.

MREA AV DT ICHBIFD=BRER/N— M F—DTEEETENE

OHFERT!, ANEZ, FHEE

VEREIRK - REaE ERIEmRE > 5 —

01C-02: Development of a fast dimension reduction method
BIRIR R TTHIRED B R

O=iEital

HORTA - &, 2

01C-03: Expression and functional analysis of vertebrate myosin heavy chain
genes involved in terrestrial adaptation

BHEORE LERICREN S = AS D EHISEF ORI - HEFT

CHEARE2, NIERES, SIRER, SF A8, EHEM, Fhas

YEEXZ - R, 4LBA¥ - 1B - HF4EY, PthRKF - ET

01C-04 : Adaptive evolution of the APOBEC3 regulatory region indicates
ancient viral epidemics during the Out-of-Africa migration

OFEFF!, Revathi Devi Sundaramoorthy?, IBHEZEF?, ./ FiReA*

LB - NBEIE, 2HRITK - e Rt 5 —

01C-05: Caste-biased gene expression and pattern of sequence evolution in
termite

>O7VIEHBTF D Hh—X MFRNRREREEGCF DD FEL

O%Om, JMUEERED, JHEE, BIIEA

LIRMIRHT - FRMER, 2EEFERA, PEILX

01C-06 : Kinship theory of intragenomic conflict in social insect: a test in
single mating ants

TILATIITA PODRBY ) AWIL : MFAAI\VUTP UTOFREIREE

EHEf, TMEA2, CEmESRA

LEBIIK - BB, 2ERREA - AL

01C-07: Investigating the essence of long-branch attraction using the Farris
phylogenetic tree.

Farris Rz AW TREBEIOXREZIED

OYEthiER, PEET

LA - B, CERMX - TS

01C-08: Investigating the essence of long-branch attraction using multiple
alignment data.

RIVFTIWTSA A MF—HZAVWTRESESIOXRERIED

PR, JEthiEE"

LK - BeiE, CEmK - B
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8 H31H (K) 15:10-17:25: D%&i5 (FFRERENUR)

BE

15:10

15:25

15:40

15:55

16:10

16:25

16:40

16:55

17:10

AR, HARRR

01D-01Y : Identification of salt-tolerant candidate genes related to Na and
K dynamics in Vigna luteola

Vigna luteola @ Na, K BE8ICEI5 T DMIEEEEFIRMODREE

S%uﬂﬁiiﬁ&, Wang Fanmiao?, {FRRLES", SFHEMAIE?, SR, ATHEKRE®, WEE
VEK - BetEl, 2 RS - BCERMR T Y —, PREEmA - SRR, ‘R
X - BREFAEen

01D-02Y : Individual termite movements reflect nest complexity evolution
BigE (BCHERE) oB\NCEERS>O7VDTEH/I\Y—> 0 biciBS

OZGMhERLE, KITIERE

BRI R FE K

01D-03Y : Do host races show assortative mating when their host plants are
extremely coexisted?

©Shoko TAKANO !, Issei OHSHIMA 23

!Department of Life and Environmental Sciences, Kyoto Pref. Univ., *Center for
Frontier Natural History, Kyoto Pref. Univ., >Kyoto Botanical Garden

01D-04Y : Insights into the evolutionary origins of neurons: Lessons from
ctenophore neurogenesis

D20350 [HEt] EEFOHEERRITTES MEHaDHELIEIR

C=mHaE, EORE, EEE

OIST

01D-05Y : The effect of transposable elements on gene expression levels in
Caenorhabditis inopinata, whose characteristics differ greatly from those of
the sibling species Caenorhabditis elegans.

OHER#EE, fRHEERE!, Mehmet Dayi?, 3ihzR4e>, SAMAME!, FABNF!

lgqb K - Be - 4dn, “Forestry vocational school, Duzce University, Tirkiye, &K -
BT - $roREsk

01D-06Y : Comparative Analysis of Hypertrophic Lips in East African Cichlid
CIHES, MBR', HEXAl, BESH, —BEHEA

TRRTEX - £miET

01D-07Y : Co-option of the ancestral cis-regulatory sequences underlying
the gain of new wing pigmentation pattern in Drosophila guttifera

%R cis FHERTIDERICKLD = XFIVSa IS a3 I\ IOADMIERMERDIES
“Takumi Karasawa®, Namiho Saito?, Shigeyuki Koshikawa'-3

!Grad. Sch. Env.Science, Hokkaido Univ., 2Sch. Sci., Hokkaido Univ., 3Fac. Env. Earth
Sci., Hokkaido Univ.

01D-08Y : What shapes acoustic diversity in laryngeal echolocation of bats?
CBYFRAERY, HEIEH, Nicolas Brualla®, %@ A3, Vuong Tan Tu*, B2 $1°, /&KX
EﬁZ,S

LIEXRE X - BTE, °City University of Hong Kong, 3EmK - i, ‘AR MFARZERITT
HFT=—, KK PMC

01D-09Y : Analysis of gene expression patterns in the groove meristem
involved in new organ formation in the one-leaf plant Monophyllaea
—EHEME) T+« L7 OMMRBERRICES T I B REBORDECTFRR/(Y—>
“Shunji Nakamura, Ayaka Kinoshita, Hiroyuki Koga, Hirokazu Tsukaya

Grad. Sch. Sci., Univ. Tokyo
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15:10

15:25

15:40

15:55

16:10

16:25

16:40

16:55

PINE, EF

O1E-01: Evolution of urushi, Japanese lacquer tree
TILERSOROUT M—=ALDSEDIIIILS DL

CER, ARETE?, EOHE, EAERS, LB, IREE, e

LB REXA, 2B, AKX - RE
O1E-02: Kings’' aging influences offspring’s caste fate through epigenetic
inheritance in termites

2O7VIEBFBITESIRT 1 vV IEEREN UEDERKFNRFDOH—R MNEBAD
zE

CEtEaE!, SRS, GERER, MIEEE°, Olav Rueppell*, Edward L. Vargo®, #\afiE
—1

LRERK - IR, 2R, CHURA - BRARIE, *TILI—FK, *TFHIAM K
O1E-03 : Unicellular Notch signaling - What is the role of contact sensor
before multicellularity?
HMRREND Notch S0 FVU >0 L > Y—DBMBICHITDHES?
CATEE!, FFEA, ILRER , ZERE, BAEA?, MEEEN?, En!

LB REXA, 2EREYFIATR
O1E-04: Genetic Differentiation and Demographic Trajectory of the Insular
Formosan and Orii's Flying Foxes

Kung-Ping Lin!, Shu-Miaw Chaw?,Yun-Hwa Lo?, Teruo Kinjo®, Chien-Yi Tung?, Hsi-Chi
Cheng?, Quintin Liu®,Yoko Satta®, Masako Izawa®, Shiang-Fan Chen’, and “Wen-Ya
Kot

!National Yang Ming Chiao Tung University (NYCU), Taiwan, 2Biodiversity Research
Center, Academia Sinica, Taiwan, 3Okinawa Zoo and Museum, “Endemic Species
Research Institute, Taiwan, >°SOKENDAI, ®Kitakyushu Museum of Natural History and
Human History, “Center for General Education, National Taipei University
O1E-05: Analysis of keratin gene cluster in Pleurodeles walt|
ANUF7 I~b’4=E'Jb'79'-‘ BIEFISRAY—DER
CfEAER, AR 0 ,Biﬂﬁ{”

Lohgak - EEI ZEEEH SHIERK - &
O1E-06 : Dynamic Evolution of Retroviral Envelope Genes in Egg-Laying
Mammalian Genomes
HIHES ) AICAELETSL ODAT JLZHEG S INVEBEDS IR
tRR—2, EEIEM, ER%%I Oh)|1&
LRK - BEH, 22K - RE, 3%/@7& ES
O1E-07: An olfactory receptor gene expressed in the tongue of squamates
ﬁ%ﬁiﬁoﬁ‘c%ﬁ?%ﬂﬂﬁﬁeﬁi SEF—H>IVYDTEIONFEEDREPICHEITT
FEEET!, N\WAER?, BHES’, FRSLT?, HEAR

THAK - £MER, TR - kR, £S5 886
O1E-08 : Caste differences in dopamine levels in the brain during
metamorphosis in two species of eusocial bees with different degrees of caste
differentiation
H—RABPHEDEENRERRDIEHSE/\F/INFR2ECHITIEBHOBA R—/I\=>ED
H—RABE
O/J\/EIEY, {EQKEﬁ
FIIIX - B
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15:10

15:25

15:40

15:55

16:10

16:25

16:40

16:55

17:10

B, BARE

O1F-01Y : Of brains and flies: The origins and conservation of bilateral
polymorphisms of asymmetric body, a left-right asymmetric structure in the
Drosophila brain

“Wong Wai Cheng?, Sakamura So!, Yoshida Tomoki!, Tsujita Akari, Suyama
Komomo!, and Matsuno Kenji'

!Graduate School of Science, Osaka University

O1F-02Y : Alternative splicing of TRPA1 gene underlies the evolution of
gustatory preference in a mustard-feeding drosophilid fly

OfSAREE!, BRI, EEHE <32, Julianne N. Pelaez!*, Srivarsha Rajshekar!, k=
15 Diler Haji!, Ashleigh S. Takemoto®, FAH#EKER®, B1EX®, Gary Karpen!, EXxEZE
278 Noah K. Whiteman

YHUIAIZTRIN=OL—R, 2H18, BRI\ AK, *TS2HA K, "RRK - #
SEL, CERTEPIIA - 1B, T ERRIRIER T Y —, SR

O1F-03Y : Evolutionary dynamics of chemosensory receptor genes in
Afrotheria

OlEREMEE, FREAL

{7 N

O1F-04Y : The genomic basis for trophic adaptation of East African egg-
eating cichlids

OSAR', PAEES?, HEEXAN, ZREEHA

VERIK, 2H#EAX

O1F-05Y : Ancient viral discoveries from metagenomic data of ancient
individuals

HRAAT S ) AT—HZAVEERDAILAIER

OTAIRMEN?, A2ABAC, WESRY, BEH—, H Dkes?

LVISERK - ESRIEIATR - BEFBI, 2ECH - ANBEE, PECFERS, TERFEE
YDEE

O1F-06Y : Comprehensive detection of molecular convergences for
systematic profiling of convergent evolution

“Tomoya Nishiguchi, Wataru Iwasaki

Department of Integrated Biosciences, Graduate School of Frontier Sciences, The
University of Tokyo

O1F-07Y : Ectopic expression of chemoreceptor genes in fish
BRICHITIIEEZBHELFORPRERR

CEHETF, BT, RIEEM, “REHA

HRTEK - £HlET, *FHX - £ MEMESSMATHLS

O1F-08Y : Evolutionary changes of non-coding elements associated with
transition of sexual mode in the Caenorhabditis nematode

OF)II5zE!, Mehmet Dayi®, B8, FihfE?, HERSE!, HLAENT!, WL
VEAbK - BetEdn, 2K - BRitAEAIL

O1F-09Y : Revisit of alternative splicing patterns modulated by RNA
methyltransferase FIONAL1 in Arabidopsis thaliana

204 RXFXF(CH1T3 RNA AFILEEBER FIONALICHRAEI TN 3BIRHNRAT S 1> >
OB —> DB

“Ryo Miyokawa, Eriko Sasaki

HK - i
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11:15

ST, JHARER

02A-01: Macro-evolutionary pathway reveals combinatorial evolution with
coupling and uncoupling of multiple traits in phenotypic multi-component
systems

YOOI T A : L REEOHEAEHD T E(LOLERIRITRFR S LI F=IX
OHAER, BIES

K - FoRis

O2A-02: Evolution of a novel labro-maxillary interlocking mechanism in ants
(Hymenoptera: Formicidae) and its correlation with diet types

“Adrian Richter, Roberto Keller, Evan Economo

Biodiversity and Biocomplexity Unit, OIST

02A-03: Patterns of skeletomuscular evolution in ants

©Lazzat Aibekova, Evan Economo

Biodiversity and Biocomplexity Unit, Okinawa Institute of Science and Technology
02A-04: Evolutionarily conserved molecular features of the avian central
serotonergic system

BHEOBRtEO =S AT AORFRIFHITELHICREFEINTVS

Mgz, ILOEZ

BRA - B

O2A-05 : Coevolution of exaggerated male and female genitalia by sex-
concordant genes in Carabus (Ohomopterus) beetle

AAAB LASBEREICHSITIEUEEFZN ULHEHZREIROE XItEL

CEATIA, SRS, FEEE

L EREYEIATIRR, 1R - R

02A-06: Heartevolution: the commonalities between molluscan oysters and
vertebrates and myoelastic protein conectin.

DAL : ERZENV D L BB DILE N FHHIEEREIRIF >

CTEEE, Aok, KEHT, EVBE, B4, EFR

NGEX - 18

02A-07 : Prediction of human facial morphology based on genomic
polymorphisms

E NOERRARDBEERHETE LEARZRF Y T MO T 7 DB

OSTR, AR, BEZ?, TR, BIINE !, REE5E

RiBK - E, HBRA - E, PEILK - DR, BEX - X

0O2A-08: Time course transcriptome analysis and histological observation of
cuscuta gall

P AUBDRFSHXSRTRNICH T D ERFARFRIRZE BN EFTS KOHHEF IR

ORIFR- F/EZEF, Jyothi Udandarao!, + H%&?

TERAEK - EdRE, 2ELK - B¥
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11:15

TEAREE, LLIE

02B-01: Caste differences in biogenic amine levels in the brains of paper
wasps and comparison with eusocial bees
PSFANFRAICBITIIRATZEDH—AMEE/INFINFREDLE

Ot 2 ARs2, SREAP, FEAIERD?

LRI - R, 2FIK - SWINFRIZE, ° EUTHAE - =1LEH

02B-02: Effects of gene flow on the genetic basis of parallel evolution in
sticklebacks

BEFRED N IOADOETECDEGEREBICEADIHE

OlEEt, 2mst, LBz, FES, JLEE

LEBIGER, 2HK - B2, CIREBHIIK - B

02B-03 : Environmental adaptation of Arabidopsis thaliana in population
history: multi-omics approach of QTL, eQTL and population genome
FHBCRZ>O414 RFXFTORIEEL : QTL: eQTL - £E4' ) ADRIVFAZIVAF7OO
—F

OchiE,—BB, JLERIE—, FEEA

LKEAE - EIFRR, 2B¥A - 2ERR, *EA - k2

02B-04 : Wolbachia in the alien aphid Cinara cedri: strain identification,
localization and vertical transmission

N7 TS LS Cinara cedri DIES & %R Wolbachia DRAFISTE - AABTE - BERKSR
OISR, I\ WMEk, BEEHA

B FRFAR - E6T ) S OXARE

02B-05: Exploring the Causes of Elevated Mutation Rates in Unique Aquatic
Plants

RREREBESDKEMEMICHETIDPFEEED LR & TDFRREREICHITT
OHFWLDY, NOWmANF?, HAE%KST?, muEsnY

LFEX - R, 2ECH - BREREL, P BYLAEX - EMER, *&RX - EKEBETIL
02B-06 : Evolution in Airport: polymorphism of color patterns in pygmy
grasshoppers under the anti-predatory environment
N=RRARSAOMRICLDIEETORREDETZEZCERTIRBRORRB(CHET
dh?

OMEA!, BHEMS

' BAT SRS RATTR, *HiEkK - B

02B-07 : Rapid purging of introgressed genome after tsunami-induced
hybridization

BRERICHESNE MO ARBBDERZM &5 EHh< RIES' ) LOHHREE
OfiAIRTY?, R, FEAIKER, ACKFE KEFIEC, WEbMAE’ S, MRS, thAMEA,
BREFAMC, NERN, KISEEY, TR0, g, JLEhEe

eEiEAk, 2ISPS, CIREHIIK, ‘REKA, CEAKX, CEERTKA, BN, X, °
mEkA, YERRA, HERBEX

02B-08: Superorganismality in social aphids

127 TS LS DBEFYE

CHEMNEER

BISK - £4)
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10:15

10:30

10:45

11:00

11:15

INITEXR, HBREER

02C-01 : Tryptophanase disruption underlies the evolution of stinkbug-
Pantoea mutualism

NUD b I 7 > RBHEEFRIET Pantoea BHIEIN D A LS HFIREMBRCELTS
OFmE, HEE—, NOKFE?, MIIE5A3, TumSEY, FUE, FERE!

VEERER, 2B - BRIE - BRiE, UMK - IR, THUXK - BE

02C-02: Genomic divergence and the genetic architecture of phenotypic
differences between sympatric fishes of Oryzias in Lake Poso
RYBICEVWTEPRNEMEUEA I DBREDS ) ASHES LURRBEDEDEEHNELE
OFffEER', RIRE?, ADIBIRTS, (EREIEMES, JLEREY, ANRNS, LESE!

VERERK - BVERR, 2REPA - B2, PERILEMEMIE, *EGH, CERERK - E

02C-03: Why a philosopher of language is interested in camouflage?
REEREFEENHEIS—>1CRKEEEDDL,

OEF PR

K - R H—/AX

02C-04 : Testing the intraspecific adaptation load hypothesis in an ant
comunity

PUBECHSITIENEBRAEERDT X b

OitANA, WEEA?, fEETS

LEERA - B2, ERLEGH, PERIEEX - hESEFE

02C-05 : Predicting ecosystem changes by a new model of ecosystem
evolution

ERRELTET I ZAVTERBRELLETFANTS

OEMSE, MWMELYS, JIIEAAY, TR, B, "IAESE

LEIRIEE - EMEARN, PAAK - B, SEIIK - FRER, AR - BERERE, S UMK -
Be2, CHPYIA - PREbThIRIE

02C-06 : QTL analysis for flower color differentiation between Lotus
Jjaponicus and L. burttii

=YY Lotus japonicus & L. burttii DIEBICXYT S QTL fi#th

OFEIZA, RS, EEMEIE!

VERIEK - Be - 4

02C-07: Typhoon-induced Lammas growth promotes the non-dormant life-
cycle of the Great Orange Tip butterfly Hebomoia glaucippe.

CQINIGER?, oEMY, MUEES, TR

VIR - EE3Z, 2FUMNK - BRER G HIERK - BAAERR

02C-08 : Frequency-dependent selection and ecological emergence in
budding yeast

HEKRFBE L SHRTEDERBNRIRNROESE | HSFEE%E AU \ZIREE

CEiBhE, KEB?, X8—E?, WHE, &LER

TFEX - -8, 2TEKX k- /@
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9R 18 (&) 9:30-11:30 : D= (BEFERENR)
BB THEE, H8EEZ

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

02D-01Y : Optimal mode-switching strategies for prey capture in hybrid
predator agents

ORI
BEEKX - 5HRF/ SEFMRER
02D-02Y : SonicParanoid2: fast, accurate and comprehensive orthology

inference with machine learning and language models

SonicParanoid2: #FBLESEETIIEZAVCZERE, SHEHNDBENAILYOIEE
&

Ot Fa—J BIILTrbh—L, BES

RRK - Beifroflsk - SoimiEan

02D-03Y : Global connectivity and symbiosis of Palythoa hexacorals

“Maria E. A. Santos!, James D. Reimer?, Masaru Mizuyama?®, Hiroki Kise®, Wee H.
Boo*, Akira Iguchi?, ‘Ale’alani Dudoi®, Robert Toonen®, Marcelo V. Kitahara®, Filip
Husnik!

10IST, 2University of the Ryukyus, *National Institute of Advanced Industrial Science
and Technology, “Institut Perubahan Iklim, Universiti Kebangsaan, Malaysia,
Univeristy of Hawai'l, USA, ®Federal University of Sao Paulo, Brazil

02D-04Y : Hybrid speciation by sexual selection: a simulation study
MEEIRICKDHBEDE : =1L —>3 VICKBDAR

“Kotaro Kagawa'

LB

02D-05Y: Temporary social parasitism in the ant Strumigenys mutica: colony
composition and behavioral observation of a mixed colony with its host species
Strumigenys solifontis and S. lewisi

XAHoO037VICLDIUO0T7Y, AA0UOI7INO—RHNEEFESICREREIO=—
DITEN

“Riou Mizuno!?, Chun-Chi Lin®, Kunio Sadahiro?, Ryota Hosokawa?, Shogo Makita?,
Hiroki Matsumura?, Fuminori Ito®

10IST, ?Faculty of Agriculture, Kagawa University, *National Changhua University of
Education, Taiwan

02D-06Y : Environmental DNA meets evolution: systematic analysis on
species realized thermal niches and their vulnerability to climate warming in
ray-finned fishes

RIS DNA f#th x 4L : BEERMAICHIT S ERBRE LIRE(LICHWT D Hess T DImEAFT
ORBEER!, SES!

VERRK - BerfEls

02D-07Y : Sociogenetic structures of two parthenogenetic ants with
contrasting modes of colony reproduction

HAERE7V2E(CH T3 I0=-—FKhiEkN L IS EEE

“Naoto Idogawa?, Atsushi J. Nagano?, Shigeto Dobata®

!Department of Biological Sciences, School of Science, Tokyo Metropolitan University,
Faculty of Agriculture, Ryukoku University, *Graduate School of Arts & Sciences,
University of Tokyo

02D-08Y : Trojan horse in Insect-Microbe symbiosis
EBR-MEMRERCHSITS FOLDKRE

“Kota Ishigami'?, Seonghan Jang®*3, Aoba Yoshioka* Hiroyuki Morimura?, Aya
Yokota®, Peter Maegart®, Daisuke Nakane*, Yoshitomo Kikuchi'?

'Hokkaido University, 2AIST, °KRIBB(Korea), “The University of Electro-
Communications, °CNRS (France)
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9H1H (&) 9:30-11:30: E=i3

BE

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

TZWmE, Gtk

02E-01: Phylogenetic analysis of lysyl-tRNA synthetase and aspaltyl-tRNA
synthetase

US)L tRNA &SRB & 7 R)VULFIL tRNA EREEFRD D FREAFR

OANAE, FBESR

BXR- AR

0O2E-02: Olfactory avoidance of toxic volatile electrophiles is mediated by a
broadly tuned olfactory receptor in Drosophila

Ok I, Carolina E. Reisenman?, #8AK&%?, David Tadrez?, Matthieu Louis®, Ramirez
Santiago®, Noah K Whiteman?

WRK, PHUITAINZT RN =R, HUTAIINZTAYH)IN=)\SK, *HUTA
IWZPKTAERR

O2E-03 : Evolutionary history of UGT genes involved in xenobiotic
metabolism in mammals and birds and their relationship to plants

HELME - BRECHIFIEMABICEANI VOO EIBEEE (UGT) EEFDik{bLEm
DEHD

O)lI&test, e RES?, ERE—, B)IIEFY, —en®@E!, KA—8°, flk®t, A%
Mz, AiREmE?

VHBIASBEX - BE, 24K - lREE, P/ —XDTXbK (m7IUH), *BIIETK - T
2, CIEBEX - BE, U ETK - BE

O2E-04 : Visual adaptation to deep Antarctic Ocean in Notothenia species

J MeZ7HEBRICH T I EEEDFRENADREEG

CRMEEY, KHAZEM, FHEFE

HWEMRKRERK - TERFE

O2E-05: How the local positive natural selection affects human genome
evolution? - Using CYP1A2 gene polymorphisms as an example-

IS RAORERBRIROE M AE(ENADRE—CYPLA2DEENZREHEUT—
CHMAEM!, MAET?, AIEEE

LIRETK - S0EW, 2RI - EELRIZATR Y —

O2E-06 : Centromere repositioning underlies karyotype evolution in Oryzias
fishes

A hBEBOZBELICHITIE> FNOXAPBEE

OLZEEE!, tEFR?

VREPK - BB, 2IE(CH - £RREE

O2E-07 : Metagenomic analysis of stomach contents reveals the feeding
habits of nudibranch

BABNDAIY ) ARSI OSHDRIEERRD

COlLEMEME, FHETE?

LHSERK - SEEHR, K - EEERIEmR TS Y —

O2E-08 : Population genome analysis of Toxoplasma gondii isolated from an
island in Southern Japan identifies unknown ancestral lineages linking T.
gondii in East Asia and the Americas

ERE, ERRET?, SBEL?, NEFXF, B, MESRS, A+EIES, AIIERX
°, IUINER', BELHY, AT, E4AREE, BHEE®, EANEA®, BiHE",
SEETF, BHEM', WA

VRBRA - $ER, 2IHBIE - B, CIREX - ISR, CEILIEX - ME, CEREEX - ¥
&, °HEX - BRI, '5FK - BE, PHEA - BE, YItEX - BE, 040k - A, M
BIFK - BE
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9R 18 (£) 9:30-11:30: FxiG (BEFRREMUR)
Bf: RHEBEH, FERMT

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

O2F-01Y : Decoding Japanese genetic architecture by whole-genome
sequencing

OXiaoxi Liu!, Satoshi Koyama'*3, Kohei Tomizuka®, Sadaaki Takata®, Yuki Ishikawa?,
Shuji Ito'*, Shunichi Kosugi!, Kunihiko Suzuki!, Keiko Hikino®, Yoshinao Koike!?,
Momoko Horikoshi?, Shiro Ikegawal?®, Kochi Matsuda®, Yukihide Momozawa?, Kaoru
Ito!, Yoichiro Kamatani®, Chikashi Terao'’®

IRIKEN, 2Broad Institute, USA. 3Massachusetts General Hospital, USA. *Shimane
University, *Hokkaido University, °The University of Tokyo, 'Shizuoka General Hospital,
8University of Shizuoka

O2F-02Y : Analysis of the anhydrobiotic mechanism through shotgun
proteomics of tardigrade mitochondria

>3y M2 OFAZTIREZRAVEIRAS S MY RU 7 ORZIEMIEHIBORRT
CHEMH?, BT, NE-AGIEF, =wERY, BIUAR®, B

ININS EXCELLS, *EE[EX - IAB, >3 - ERIAA, ‘185 - BRC, 5K - Biid

O2F-03Y : Parallel evolution of vision during the transition from nocturnal to
diurnal hawkmoths

BTHEDSBITEADBITICHES A XA HDOREDFITEL

“Tokiho Akiyamal?, Hironobu Uchiyama3®, Shunsuke Yajima®, Kentaro Arikawa?,
Yohey Terait

The Graduate University for Advanced Studies, SOKENDAI, °Kitasato University
School of Medicine, 3Tokyo University of Agriculture

O2F-04Y : Elucidating mechanisms of the emergence of acquired anti-cancer
drug resistance in lung cancer.

C#EFIEN, BEEt?, FLET!

LNBBEEANAREEN AR > Y —BRARES, 2 ARMEIEANAREENA
(EFEEtT >S5 —FR=E

O2F-05Y: Functional differentiation of food-related olfactory receptor V2R
in cichlid

SOVy RICHITZIEVBEERTZEE V2R OiEEEDME

OTAIRE, —REEHA

BIK - £ESIETF

O2F-06Y : Genomic, transcriptomic, and proteomic approaches toward
understanding mitochondrial genome evolution in the common tree frog,
Polypedates leucomystax

>O73JAITI=ICRUTPE ) LELDBRES )L - FSOAOUTM—=A - T0OF
A—LHh5iRE<

“Yuuri Yasuoka, Yasushi Okazaki

RIKEN IMS

O2F-07Y : Investigation of evolutionary features of selection target
haplotype in the Japanese

OHIR, IMRAEF!

LRI - AL

O2F-08Y : Gene flows between Sulawesi macaque species with
geographically continuous distribution

O)1BRBY, Kanthi Arum Widayati?, Xiaochan Yan?®, SH&##3, Bambang Suryobroto?,
FHET!

VISERK - SiEEERIEMR T 5 —, 2RO —JLERIK, T - & MTEh LR 5—

*XEFREREOREX-®E: 9H3H (H) 13:30~14:00: K—JL
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BT L U—E

PL-01: Social conquest, local adaptation and the limits of cooperation
HBECKDIRIEHTH, BPNER, BIURIDDOER

Sheng-Feng Shen (GLE2IZ)
Biodiversity Research Center,
Academia Sinica, Taiwan

9H2H (x) 9:00-10:00: KR—JL

My research focuses on understanding how ecology influences morphological, physiological,
and behavioral adaptations in animals. In this talk, I will first examine how ecology influences
the evolution of social behaviors, and how these behaviors subsequently influence the
ecological consequences of social species. Using variation in the social behavior of burying
beetles across Asia, including populations in Taiwan, Amami Oshima in Japan, and Sichuan in
China, I will analyze the effects of temperature and interspecific competition on the evolution
of their cooperative behaviors. I will then use theoretical models and comparative studies of
6500 bird species to show that species that evolve cooperative breeding behaviors in harsh
environments have larger species distribution ranges. Conversely, species that evolve
cooperative behaviors in benign environments show no relationship with range size. In
addition, we identified distinct local adaptations in the reproductive photoperiod of burying
beetles in Taiwan, Japan and China. By comparing genetic variation between year-round and
seasonal breeders and using lab hybrid experiments, we found that different populations in
Taiwan regulate the reproductive photoperiod through different genetic mechanisms.
Phylogenetic tree reconstructions suggest that current burying beetle populations in Taiwan
are composed of descendants of multiple immigration events, and that chromosomal
inversions have helped maintain genetic variation within these populations. Ultimately, I hope
that my talk will illustrate how field research enables us to understand and appreciate the
ways in which evolution shapes the diversity of life and adaptations in nature.

Fh(E, 4ERE (ecology) NEMWIDREE, 412, BEIMTHDBIGICEDLD (CHERESZ DN ET—Y
[CHATRLUTWET. SEDBETE, £I, FENMMIITEOEICSZ B5E, TDELLUITHN
ERNCEIESITIOERRICDVWTELET. BANIC(E, 7S7(ICDMITBDSTALASDHENIT
FOZEEEHICES, B, BROEBEKRS, TEOMACERT DEAXREI TS, BE CERMRSE
PRDITEIDEILICH IR BEEEDHUET. R, BHRETILE 6500 BOEEDLET —4%
BV, BUWRIETHRIZEETEINEL LTI MERNLAVMER(CH D, €D—A T, BP0HVRIR
BTHHITENELL UTEEIC(EDmEERE EOBREENAR SNRWC EZRUET. =5(1C, &F, H
K, FEDS ST ASCHWT, AR CERERBPHELDFEZESMNCUELE. FHEIET S
EMHEEHNCFNET DERDECHNEEREX LA L, ERETOREERBREITOIHER, 8EN
DEHEFREINEIRDELCHN AN A ALCKDEIENERERAREOTWND S EEASMNCLELE.
RIFBOBIBEICKD, BEOSZBEDI T ASMEBENERDBAANRY RTEHREINTHED, RE
RTINS NS OEARBERI DB E R Z O#IF ICEI L CLBRIEEENRIZEESNE L. BHDIS,
HEAED VDNCERRICHD T DEOZHRME S BISEEHFEDN, TUTEDIE UWERR &5l & fzsd
(C T« —I)LRHATAVDNCEIN T DD, DBETTFE—ILTEESSINULBNET.
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PL-02 : Trap-jaws, treasure maps, and the metaverse: biodiversity
science in the era of big data
rSvD ->3—X, EOME, TUTAY/I\—-X : EVIF—IRKOEMZHRIE

R
R

The information revolution is well underway, and how we study and interact with biodiversity
continues to evolve. In this talk, I explore how emerging technologies intersect with field and
organism-centered research to better understand the evolution of biodiversity and how it is
changing in the Anthropocene. First, I discuss research scaling up from field surveys to resolve
a species-level map of life for ants, and how this illuminates both global patterns of
diversification and important regions for conservation. Second, we need to understand eco-
evolutionary change under modern stressors. I highlight work applying high-throughput
sequencing and population genomic analysis to field collections to evaluate patterns of
community-wide change over the last few millennia across an insular ant fauna. Third,
organisms are more than points on a map, and 3D X-ray tomography can capture big data on
organismal form and function across the ant tree of life. These new imaging and computer
vision technologies, combined with natural history and field studies, open routes to better
understand the evolution of phenotypes. As an example, I present work on the spectacular
diversification of ant mandibles, including the repeated evolution of specialized ultrafast
weapons. Finally, I offer some perspectives for how big biodiversity data and immersive media
technologies can change how we interact with biodiversity in the lab, at home, and in the field.

Evan P. Economo

Biodiversity and Biocomplexity Unit,
Okinawa Institute of Science and Technology
9H2H (x) 10:00-11:00: R—JL

BIRE (JEITHTH D, INEBENENZEREZAT L, ENEDETH S HEBHEL Ul TS, K58
SEHTIE, EMZBHREDELE, ZNHAAFHICEVWTEDISICEILLTVWDIONE LD K IBfFT
BIEDHIC, FlziTo./0>—"NTJa =)L RABVCEN ICEREHTIEMAREEDISICRELTWL
DONERD. B—(C, T4 —ILRABNBSAT—ILFZYVITUTTYUDELANILDOLESIRZVER T
DR, TUTTOMRICELD TEHRIELOHRIN )Y —> SR2DTeHDEBERMUFOmM AN EDK
SCISMNIRDTEMCDNTIRINRD. B, IRRDRA ML AEBRA T (CHITDERE=H&LHRE{L%=
Ba (IR I DINENG DN, I\ - v MEEFIIRE CEMT ) LT ZE T« —JLRIOL D
SaAVIGERL, 3BT UNICSITDBERTEICDIZIEHESARDE/\F— 2z MUz
HEREBNITD. E£3(C, EWEMR EDORTERL, 3D XEMBIREZANDCET, 7UEDE
I RIR(CDIZ DR CHEE(CRIT R E Y I T — 72BN TEBRCEZBNTD. CDOEDIIFL
WAR= IO E1—45— - EZ3 e, BRAENC T4 —I)L RIARZHEAEDES
&ET, RIBBDELE KDZELIBFE T IEN TS, TO—HlIEUT, FHRBERKIBOEELDE
{E'EED, 7UDKSH DIEKRBZIHKILICEATIARELBN T D. REIC, EMZHREOEYIF—4
ERABI AT o TN, BAREORE, T+ —ILRICBIFDEMZHEEEOBENDAZEDLSI(IC
BRBCENTEBINCDNT, WS DHDEELZIRARS.
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H2023 FEAFE(LFRIRR

9H2H (%) 14:30-15:30: R—JL

H2023 FEFRERETN

9H2H () 15:30-15:50: 7/R—JL

¢ OARENFRE

BIR BE (ERKAF)
[ BEAERARIZ AR D7) FHAE L T O R DAFE ]

REAH -

BEEFOEIET D75 )\ DA XRENT WY BIERE
98 2H (x) 15:50-16:50: HK—JL

BB 2 (University of Wirzburg)
[ERiEY) &I R e R & U (bR

&=H 18X (Max Planck Institute for Developmental Biology)
[T &S L CAEDME(CRE 9 DA3T

BIFF — LR % (REEKXF)
[FAEW IR E UTSEEFR RN S DA

S HEERE

R RE (EERMHSEAZR)
[ERBEMEVMOHEENRICBI T D2 EITES - B8 - HEETHZB UK
|

http://sesj.kenkyuukai.jp/special/index.asp?id=41048
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HE(EFEDFR
A-HFAF—: Tl GREKA)

A, BIRIBIWNSITE), FRRICEDFTEMDIF ORAIDBROBREE, T —HIN—XLENE
<HBE=NTHD, INSZHIAITDET, EMHIRISHREZIBR T AN NTND. &
DEIC, T—FRUTURARNMIET S —AT, EEFARMRTHDIENMPENS T LD
HFHTOIRDENZEDS SV TWVDDESSH. TEFIRNRAD, BEAMNFEETr—IL
RAESNDSTEMNSZE, RRAMORZERADIR\WVEERIELEERTZ. SEDEDFR(E, 22O
DEFRREICTHEEUCVWCIEEET.

SL-01: Unraveling bryophyte-animal Interactions: Exploring time and space

O EHNDOREFREELVNMNITIRZERIRT D

SHSX

REPK - REFIEFZATFER

9A3H (H) 9:00~10:00: sR—=JL

While insects that consume angiosperms play a vital role in terrestrial biodiversity, the scarcity
of insect herbivory on bryophytes and ferns remains poorly understood. Moss carpets, often
considered enemy-free spaces, have limited our understanding of bryophyte-animal
interactions. I have studied the natural history of diverse animals associated with bryophytes,
particularly of Cylindrotomid craneflies excellently camouflaging moss. Their camouflage
suggests the presence of visually hunting predators using moss carpets as hunting grounds.
Recent studies have shed light on the interactions between mosses and animals,
encompassing arthropods influencing moss reproduction and dispersal and birds utilizing
moss for foraging and nesting. By integrating insights across trophic levels and spatial scales,
I aim to uncover how bryophytes support diverse animal life in forest ecosystems and how
animals contribute to the adaptation of these bryophytes. This research illuminates the
functioning and evolutionary transitions of forest ecosystems.

SL-02 : How do you balance your focus on conceptual questions with fucus on
questions motivated by the organisms you study?
IKTTIERE

THERIZRMAZERAZE

9A3H (H) 10:00~11:00: R—JL

EYETRICUICIATR TIE, —MRAELDERINZBSNMNCT D EVWDBEEEH D ERERFC, AT
HMROEMCDOWTED ERLKHDTZVWEVWDIIFFLEHD. HRAEZBELTID2 DD/ R
ZESEDIDN? CNIFANESHDIEETEROSNIEENTHD. AESO7UZERATHREL
T, BMOERITEIICHITBITIANDZILDECTOCRAEESNCIT D EEZBEZEE UTHREL
TEz. TOBET, MEETILZEBOEZTY) TIRIL I DIeH(CE, TDEYIDAERE - 5FT - AL
FICDODWTEWVEBENMETHDCEZBRALUTCEZ. 2L T2O7YU EVWSHATHIRICDULNT, #K
BES)L - BFFHMVERR - (TEIRER - ITEMERAT - S =L —> 3> - RRERLEE - (bRIBIRE VLD TR L
R7TJO-FHEDCEERDIE. REFBETIE, LEORBIWCHTIIRDDEIZEEZIRNDZET, 55
BEREUZL.
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B EARRE

BARE(LFERSE 25 OXE HhERABBE
Evolutional studies from Okinawa
RO SHET I EHILFHR ~EUZBAPIEMESRSIOESEETDEE

A—HFraH—: RBEE GRERKX)

IR (IZEEHREMNERL, BICEREICEEETHIRKZVWVERRANEHR SN TWET. RULFE
BZEMITIRLZ ERITMINTEREGOEHFNS (THELWTWVWET. COLSREKT. HiEd4Edm
DELZEZ D LETRY RRARY hEEZXDINELNE LA, BRAENTE(CEBALBYER
FHULS ETDRFEEN, IREERCITHOHNTULET. 2022 5 A 15 BISRESNIHT - & 21
ML B> g D BEARGHE CMEIREETE) (CHE7STOERERZONS [ESTEEALEBYIE] %iE
{BENBASEE SN TWLET.

COMRFBET(E, ENDHMEBRALBMEOABESECRBN I DEEEIC, 3R, BIMR, €LT
ANERDOATRE B TITHON TV D LA D FTRIRATRD—imzE C BNV FETY.

HEf : 20234 9H 3 H (H) 14:00 (B4 : 13:30) -17:10
5P MBEMEIABIEREE AR—IL
AR

14:00-14:05 H=DEE
A HORAS -

14:05-14:35 EL-01: EiFiREARBMESSIEEORIK
FARME HBROKZFARF - FEHR, EIEALBMERTIEREESNKRES

14:35-15:15 EL-02: {EYIEEXRTHHLIDIVT7ILIREL
THF  BRERKE - BEEHIR, RIKKEBYER

15:25-16:05 EL-03: &$MZHBHERXBL : RAFv—RSFAIABEIFT
SJARERE BIRKE - BEEHHE, kst > - 21Fv—CEO

16:05-16:45 EL-04: BARIIBADY ) LSRN SHIZEDIEIREMIL
mERR T  EILERFIATURR - S ERR

16:45-17:05 “I"uI:ln DHH
BE: TINBRE BREKKE - IBFEPEIR

16:50-17:10 BH=DIrS
ANTIT BRBRARE - KEREZHITHIZUR
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EL-01: Update of the initiatives towards the establishment of the National Museum
of Natural History, Okinawa

EZ BB AL IEESEBEEDORIR

AR BROKGZFARE - REHE, EIEALEERIEREESARIES

BAYIDOE BAEEEEZFRE(CAIER UL D EDEEN, D 10 FRICHE> TEATWS. [E
IDHHEEAAEIEYIEE | (FEALRIFDIEARINE SHFF - AR - BR - KERAZE - HEFHEEWS 5D
DEIZBV, PET7OEARAERZONRZBEIEL TS, TORIDER(E, 2016 4 5 ACHAZE i
SENOIRE [ENIBRALEBYEERIIONES | ZNAFRL, TNZZITOMER EOEEZARBESE
e ETERE U, EEEHMK(E, TAz5, IREERICED D TTAE TR U e — At EEAE TR
BARARIEMEESR T EREER THD. 2022 &5 BICAKROPFEIREETE [ - HiE 21 HicE>3>
EAGE ] TERBRENRESNSD, BT, SHERSEDILS LT, HBIEE CERZEEDR
A TOREBRBREROEBETEHD. /5 (E 2032 FTDIEIF 60 BEFLLSHEZIFE L THD, TN
(CMNT COERILEENDE IR ZHRE LITL).

EL-02: Real-time evolution revealed in museum specimens

IBMEBIEATDOMI S U 7 IVIREL

buiiE WEKKRZ - BFEPEUE, MEKKZIEMER
SHIEEVENCDRRICH T DEMEERERADHEDHSNTUVWRWMIEICDWCEEBELET. &
MEEVWR(E TBBDE] EVWDHRNHDKRD(C, BYEDLAERIEMDELEZVEAELDIC
EONET. —7, BMEC(FIREENDOERELZHIL I3 > SNTUVET. AFRMOFRRE (T4
VY, SNSDEARARNEY VILFIA LAICEREZDDHDIEND EEFFEA] (CIRDZEMAFRLZ EBES
MNCENTEHLUR., AFHEBEFENDIRATEENEDHRAMIRBEZELZ UL UERERUEIN,
NS UIREDEMERBZ{LURITTWLWD LN, BMEIL IS 3> 5D TY. 2
NSE—R [ERER<KEBESINTEZ] KO(CHEHRDEREELRN, AEBRDOEDDDEEDT
—HDATEUTHEAANBICED TEHDANBWHETH D EZMEDET.

EL-03 : Visualizing nature by biodiversity big data: Toward nature-positive and
nature-symbiotic society

EMSIRUEYIFT—FICLIEBRRIREDRIBIL : RAFvr—RSTAT LAREHETSiEE%E
BigLT

AGRHERE WEKKFE - BEEHEE, kst >0 - *1F+—CEO

SUREEHREMAT, EMZREDREBEFETCEEERHSFECTT. —AT, £EMZHKREDS
MEPLZDHEKRDBIEE, —HEDAL (CFERNCIEEUICKWVERERNMN ULNEEA. COXRDRE
=S, EBEOMEF— AL, XTOEEFNT7TO-F CERREOTFEZEHEEL, > AT AL
REFTEIDSERZTT(C, EMEREOREMRZIRELTCETE UL, &5(C, B - ISRMAFRKREZ
HERRTIEHIC, KRASHI U - RAFv— (RY—hFv) ZII5LEIFT, 2030 £8ED
“RAF v —IRSTAT", 2050 FEFED'BREAETIHR"DERICEMULLIDIELTVET. K
EECE, EMZSHRERZI DIEORIMRE, TNETICUEMSHEEES K ADREZRBNTUET.

EL-04 : Origin and formation of Japanese Archipelago people viewed from their
genome diversity
BARIIEADS ) LZHRIED STz T DRI & BliiL
miEpktt  EIDEEFRTRN - FHESUR
2018 FEEMNS 2022 FEEFE T 5 FEMICHDTZ 2 TH TRONIE BRI Z A DO EM BRI [T7/RR*S
75 ] DRERZESNEZT, BARFIBA (VRRST7AN) OERIREERIZICDVT, BRAAEHKAD
) LNB ST — &R T D.

51



BERERRT—FHER (HARDS 1 ZTHELF)

7544 9H82H (L) 11:00~12:00: ROAT
FER 982H (£) 14:00~14:30: HK—JL

HP-01: D34 bhAUIRTIAMT DEHEMMREERDISEL IR
TAZIE, #k BA, JIIOSA
LI EFREE AR

HP-02: 4'J AREZAVWTERAICATFRVWPARIU—LINFFEDLD
BIEHEF
BRETMILRESEFK

HP-03: AavIINFEFEINFORERFR~FEI/NF(EEBLTNSIDH~
mEEinE, ERAERE, KHAYitH
BRI S EF TR

HP-04: fBTFUIN>S—CBIBIRIEBEIVYFAS MOBHRICDWNT
BLMEE, HPEME, LiEkSE, LEXRY, BEES<S5
BRI S EER

HP-05: AHASA/N\MDOEFEI=1=H—>3>ICDWVWT
FHERFLK, HATHE
HREIEDTFEEIK
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P-001Y : Biosynthesis pathway of cyanogenic glycoside and its convergent evolution
in Lepidoptera and plants

58 L HEY)(C ISV 5 BELMIE (4 & S iR g & T DUNBLE(L

CamEET!, WEFsEtL?

TERAbK - B - &Y, 2EAEK - B

P-002Y : Exploration of Human-Specific Gene Expression Induced by Transcriptional
Activity of Transposable Elements in the 3D Genome Structure

FSOARY VEBICLD>THEMESNZE MIRNRBETFRAZEIES5 TS LAMFBEDIER
ORRIE, 4MEFEE T

YERAbK - B - &Y, 2EAEK - B

P-003Y : Evolutionary mechanism of bow-tie architecture in intracellular molecular
network

HilRADFRY MD—D(CH1TS bow-tie IBEDE(LIRE

OFEBERE!, EESET!, B!, FER

VELAERR - #8FK - EXCELLS, 2JAK - EXCELLS

P-004Y : Exploring genetic changes related to lifespan evolution associated with the
acquisition of flight

RIIDERIC LB HanDE(LICEIN BEERIE(LDIRFR

ORAEEE', $EFEet!

TERAEK - BT -

P-005Y: Function of Bchromosome and relationship with sex chromosome evolution
in Drosophila asahinai

PZHEFSaouTavIICHiTD B REEDEES KU MREMH EDREE

CEAEZETF!, FHEESX?

VERTRERILK - R - R, PERRENIK - EaBHRAT T Y —

P-006Y : Search for the female determinant factors in the termite Reticulitermes
speratus

CEEEER, BERS, MBE, SIHEs, BlIBA

TEILK - BREET, *EILK - FIET, EREX - £, F)IX - 2
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P-007Y : Species comparison of the single-cell transcriptome of Drosophila brain
23923 oN\IOLES >INV NS VRO UT M—LDIERLLE

ChRtER T, KERRRY, LWEESR!, BEHE’, LR DS!, Alllps

L2EmEK - [RIB, 2EREYFATIR

P-008Y : Genomic analysis of population structure in Japanese Arabidopsis halleri
585 ) AERDSHIZINO Y I\FFADBFRIEICHIT I EERBIE L HELE

CAMIE, ARESH?, FREE, TAREER!

TERA - &Y, P D7 ARV, PHERRIEK - £k

P-009Y : Assessing inbreeding depression in captive bred endangered plants by
detecting deleterious mutations

BEZRDIRBIC K> THE T CHIE U EiREIREYDiIR3Z553: 2 il T 5

Ogrepf@stt, $eETeEt!

VERIEK - BetEdn

P-010Y : Exploring the Molecular Mechanisms of Human Acclimatization to High-
Altitude through Differential Gene Expression Induced by Hypobaric Hypoxic
Environments

EEEERZFRIETHEESNIRALTHERTHSEDI E FMEHIRIEDDFAD=X A

O, BEREZE?, hIll—K°, BBIARY, KA, Tz, BidEEsle

HEEX - BRERE, 2 NUMNK - BReiliT, 3K - BifllE, ‘ RIGA - BVEE, HA - R, *JtEX -
3

P-011Y: Evolutionary trajectory of Y chromosome loss in Drosophila ~ translocations
and gains of Y-linked genes

2393 I\IICHEITD Y REBEHKBREDORFP~Y REBEEEFOEREESICEALT
OIERESED, VIS, NIEE!, FEEX?

VEBIIK - R - EdRlF, 2EINIK - ERERATRTES Y —

P-012Y : Allelic disruption of umami taste receptor gene TAS1R1l in a non-
insectivorous strepsirrhine primate, potto

“Qinyuan Ji*, Min Hou!, Muhammad S. Akhtar!, Takashi Hayakawa?, Amanda D. Melin® and
Shoji Kawamura®

!Graduate School of Frontier Sciences, The University of Tokyo, Faculty of Environmental
Earth Science, Hokkaido University, >Department of Anthropology and Archaeology,
Department of Medical Genetics, University of Calgary

P-013Y: Estimation of the rate of sex chromosome non-disjunction in Drosophila
nasuta

T390 a3 NLICHBITIMREERDBEDHTE

OFIFERSS, MBS

LEBIIK - R, 2HBIIK - EfIERT
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P-014Y : Investigating the Relationship Between ApoEb and Novelty-Seeking:
Examining ApoEb-Related Behavior and its Genetic Variations in Medaka (Oryzias
latipes)

A4S 7 (Oryzias latipes) (C35173 ApoEb BIEITEIRUEDEENERDIRET

ORAIZERY, BRIEZ?, %EEE, WLURFE, X@iEst, Nixzt3, MASHE°, Birkse!s
HEEX - lRERE, 2HEA - RFEE, LB - &, *HEA - 2, *HibKA - &S

P-015Y : Exploration of insulin-like peptides(ILPs) responsible for the development
of rhinoceros beetle horns

BT MASDOEYA XZFHT D1 VAU ARNRT F R(ILP)DERE

CIBRRT!, MEZRA

LEBYIA - BB, 2HPIIA - 1B

P-016Y : Genome-wide Diversity Analysis to Infer Population Structure and
Population History of Medaka (Oryzias latipes) in Nansei Islands

5 ) LRI C X DEAEEA S HDEHIBE & TOEEEHE

ORI, RHEE, B, Mxz!, el

HEEX - lRERE, 24bEA - 18, JJLEX - E, *—#HEEA - A —-T> 1= /-5~

P-017Y : Horizontal gene transfer evolution from marine bacteria to gut microbiome
in cetacean lipid digestive adaptation
SRFDIREHILEIC BT 5 iBFEHMED S BN ENDEEF K EBTEL

OriEt, Ak, RISE

bk - BRER, 24bK - Bk, Jdbk - Beithis

P-018Y : Transcriptomic comparative analysis of queen bees during lifestyle
transition

“Yuhang Jia, Takashi Makino

BRALK - EaRlF

P-019Y : Phospho-tyrosine signaling of unicellular holozoan and origin of animal
multicellularity

HiilgkOY7ZoFO> > USEES O FIL EEDZHiat

CHEFIC, BEMR?, Bnl

LBYREX « lREGS AT LA, 2BIREXK - £, BihBX

P-020Y : Parasitic lifestyle and genome evolution of novel endosymbiotic Clostridia
within cellulolytic protists

MREAFEEIORMIFT ¢« ZHEEBEORR & FEFELE OEZRDAER

CEE—Rt, REREM, TE)IHEKER, EAE, MEAS!, MIBERS', THL?, KEEEM?, KiE5
*§_1,2

T oK - £6&IET, 21 BRC-IJCM
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P-021Y : Regulatory mechanism underlying photoperiodic response of fatty acid
desaturase Fads2 in sticklebacks

RO A CHT B IERFEES REER Fads2d HRIEEEDFIRFIEE

ORgEAE!, AR

VERERK - $TPELE - SoimidE Rl

P-022Y : Selecting useful CNS for rice improvement based on structural variations
causing gene expression change

RAEZZHTEIBEERICE DI A RBMBRDI=HD CNS ik

ORAERD, EHEM, 1EFEeL?

VERIEK - BetEdn

P-023Y : An attempt to estimate phylogenetic relationships using whole genome
sequencing data in the Delphinidae family

RAIWARCBTFDILRY ) LS—0 > AT —HZRAWRKREFRIEEDK I

OSEMMEIE!, BUHFEML, Jayan Duminda Mahesh Senevirathnal?, X=X 7> 1L 8¢, =F
, MtREE>, XHE—1

18K - B, “Department of Animal Science, Faculty of Animal Science and Export Agriculture,
Uva Wellassa University, >=&X - £9&&R
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P-024Y : Deciphering metazoan evolution to understand the evolutionary history of
Whole-body regeneration

“Shankar Chereddy?, Rei Kajitani?, Miho Hosaka?®, Takehiko Itoh?, Makoto Kashima®, Takashi
Makino!

Tohoku University, *Tokyo Institute of Technology, 3Toho University

P-025Y : Genetic Basis of Sexual Dimorphism in Harmonia axyridis Spots
F =7 MOBHROMER — BIDE G EE

ORAE—, TR

REPK - b=

P-026Y : Evolutionary mechanisms of temperature adaptation of circadian rhythmic
genes in Drosophila albomicans

“Agarwal Sheetal® and Koichiro Tamura®?

Dept of Biol. Sci., 2RCGB, Tokyo Metropolitan Univ.

P-027Y : The mitochondrial genome and phylogenetic analysis of dolphin genus
Lagenorhynchus

= RO RUTPS ) ARRICE DI A IVOEDREHRR

CRZIRTa LA, BmH, BTES, XKEE, TRMET, SR, KATEE, %)IE—
X -2
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P-028 : Comprehensive analysis to elucidate the gene regulatory mechanisms
regulated by the AmMnSINE1 region

CEIG mE, FEERFHE? FEHEEL

LRI\ AK, 2R%K, JLBX

P-029 : Exploring the sex ratio distorter of Drosophila obscura
Drosophila obscura [T 3 1ELLEMBEF DR

OpnEEnEAt, FREUE!, FREEs?

LEBYIA - B - EdplE, 2HPIIK - EdERAR T Y —

P-030: Genes involved in spread of SARS-CoV-2 into the lower respiratory tract may
be under adaptive selection

SARS-CoV-2D FTSRENDLN S MHE(CET DEEF LiEibiE(L

OB, KIBIET, AEREBERE, SEE, NFETY, WEEE, RIE?, EEe, BiE
§¥1,5

LBRA - R - DFOIAILRDEF, 24K - AEHR, CEEA - EFEB, *BRA - #ER - D JLREHIHZE
DI—TF, RK - BMEREEEMRIS, CdbK - DOF R

P-031 : Spatiotemporal distribution analysis of SARS-CoV-2 variants in the
Kitakawachi area based on genomic analysis

4 J LAERICED  ALARNERECH TSI HMEIO0F U1 IILAER KO M D iR
OZZANERE!, TRED?, MEELT?, EHEA?, S HMET, PHEBER, BEIE—, AR, #H
523, BEILAIIE?, AHBIEY, thiRiE°, B%E—R

'BEFEERIK - EapEFATAH, EAERK - &, *EEERK - WERK, ‘ERA - RE2, SEfEE
BX - HEEBET> S —

P-032: Functional characterization of a sole bitter taste receptor in sharks and rays
O%xHNIEA?, FARE, T9a6E, ah=mt
VEAK - B, ‘EARMIRES, &G - DTFER

P-033: Evolutionary dynamics of mutation spectrum in bacterial endosymbionts
OSSR
HEX - BFE

P-034 : Evolutionary strategy of the coral Montipora
CE[E I, R !
LERK - AR, 20IST

P-035 : Elucidation of the mechanisms of salt tolerance and distributional transition
of azuki been related wild species, Vigna nakashimae

P AFEFHFEBEAYIL P XFOTHEEHIBOER & D HOEE

OB, FEEEN, BhaT, !

| BB BRI TS —, 2R - BeFtaE
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P-036: Genetic basis of thermogenic induction and regulation in plants
eI DFEFE - FlEHOECEEDAFA

Ot E

H9'= DNA

P-037 : Power of neutrality tests for detecting natural selection
BAZRIREEDIRHEHRICAEATIER

AEER, Bgz?, “FEEN

LA - SRAFLAEGRIFE, 2K - BREE, k-2

P-038: Comparative genome analyses of three individuals of Lucensosergia lucens
BOSIE3EENSDS ) LALLBSER

CREERK', $ARRA?, AWE?, IR, BA—F?, ZERE, AfEE, BEe—
V—MREAEEAR U S A =T A I R—2 3 S, 2 B3EISKE - EFERMAZeRR, ° BREEX, *King
Abdullah University of Science and Technology

P-039 : Parent-of-origin specific gene expression in the queenless ponerine ant,
Diacamma cf. indicum

RFAANVU 7 UICHIT DR PRRNDEEFRIR

CEERR, TMmEA2 mm

VERREPTIN - B, 2EHK - A SUE

P-040: Decoding the evolutionary dynamics: exploring hybridization of house mouse
subspecies in East Asia

CER—E!, ARET?, EEMEE, SEBT, WagEt, A0, RAEA?

LT, 24bK - Beld, PIHBRA BRC - HiA1BIRERE, ‘I BRC, *JLX

P-041 : Comparative genome analysis of amphibious and terrestrial species in
Callitriche (Plantaginaceae)

AAINABR P O BOKE E TDEFRZEEBOLLRS ) LER

CmEms!, RILEE, ;aln—!

1A - R, (RRE&A - /A

P-042: Detecting signals of positive natural selection in the Jomon people

B AICHBITIIEDOEZAZIRDZTH

OEEANT, BILEBRE, FIAAN?, fREE!, NEHRET, REAAS, FEMAY, KEE, LA
FR5L°, SIBRE=HRB’, A#BIE!, KMABHE!

LEK - B, EHEX - BRERERE, FERAVA - BREREES, ‘BEYUTCFERK - RE,
PIRAK - REARIBMEE, CEREIIKA - RAXRIE, "BX - SXFEFMi

P-043 : Explosive Diversification of Cationic Amino Acid Transporter Genes in
Placental Mammals
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OhAhER!, ZREEHAZ
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P-044Y : Branching architecture and genetic diversity within an individual tree
BEIASE & AR ER(IC K D EAREFEADIEERN S

CEARI, EMBETF?, RRIERE?

AKX - SRFLESRFE, 2hK -1

P-045Y : Comparison of mating frequencies in the dimorphic female butterfly, Papilio
polytes (Lepidoptera: Papilionidae)

2OAEFH)\ Papilio polytes DAA_BREIDREFRBHICED < KERMDLLE

CERmE S

HEKK - B2

P-046 : Estimating genetic diversity of a taxon: Simulation test under spatial
sampling

DEHDSEGEHNSIREHE : ZRIBETTOS 1L —>3 &6E

CEARRE, OERF, FEEX

EIRIBATAR - £EMSERE

P-047 : Estimating rewards and genetic underpinnings of antipredator behavior in
Drosophila melanogaster through inverse reinforcement learning
BER{EFEBEAVES 3023 DN IOFMERETEHICH TS IRMHETE & € DEEEBEDRZA
OIEBEAR?, MBI, MHENS, BIBhEE’

LFZEK - IAAR, > FEX - I8, FEKX - lRLT

P-048 : Estimation of Painters' Influence Based on Unsupervised Learning of
Evolutionary Model for Painting Styles

IREAHER T 1 IILDELET OB UFEB(CED K EIROZEEHTE

OthisRA!, RS

LREPK - BRlE, PAEESE - BT

P-049 : Continuous and wide-raging interactions in the prehistoric Jomon hunter-
gatherers of the Japanese archipelago: A geometric morphometric analysis of three-
dimensional data

OhEER?, th)l|fAsE!, £MEIAA?, BT, BREEY, SHEE

TEILK, 25, 3EiEX, ‘AKX

P-050: Exploring the advantages of polyploidy and autogamy after hybrid formation
by evolutionary simulation of gene regulatory networks

BEFRRIERY FO—O0EES 1L —>3 VIC KD HERMFOZBE(E>BRZFHELD
FIRDER

ORERRE
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P-051 : Unraveling Nutrient Transfer in Dolichoderus Ants: Trophic Eggs and
Implications for Pest Management Strategies

Tzu Chia Chen?, Chung Chi Lin?, “Shu Ping Tseng?

!Department of Entomology, National Taiwan University, Department of Biology, National
Changhua University of Education

P-052: Functional differentiation of the nervous system by self-organization with
constraints

OEEpAR!, JEM—ER2

LohEik - Al BT — S A TRz 5—, ik - FAIF

P-053 : Development of a method for analyzing genetic segregation using HRM
analysis

HRM 2 B\WZEEF BRI FEDORR

ORMER

BEX - HREHE

P-054Y : Molecular phylogenetic analysis and changes in morphology and
luminescence intensity of Neanuridae ( Collembora )

BAAMRNELS DB LERABEDOEL, SIUDFRIAMIT

OMEERE!, KEEHRT3, hHRERZC, NIFHEN?, BIFF- LRE

2R - IR, 2 ZEAERIFE, EEA - RREER CSAERIILOBRI 1 -7 A, CEEEA
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P-055Y : The relationship between host shift and speciation in the genus Limnoria
CrzmEEkt, IR
LFEKX - feid

P-056Y : Evolution of movement directions in crabs: restructuring the ancestral state
from the behavioral traits of extant species

H-DOBESRIEEDKS(TEELZDON ? : REEBHREAVCHEREDES

CBO%EM!, FLEE, BRE?, THER?, KTHBE®, YT, SammEss

LRIGK - BoK, *Es#Riik, > TEEH=0KEEE, “0IST, °ithMmisiiEyeE

P-057Y : DNA barcoding and genetic diversity in nudibranchs
D=9>@ DNA \—1—F 1 >0 LEGNSHRE

OKHEE 2N, #)IIFEsT

VFEEKX - friE

P-058Y : Evolutionary history of the Japanese Catapionus weevil with remarkable
variations in genome size

SEERY ) AN XAZERZRITBXEEIVIOYIASEOE(LE

OFt EFIKY, Hsu Po-Weil, KTFZ:A?, BIFES, TMHEA
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P-059 : A Systematic Study on the Rhopalomastix omotoensis Terayama, 1996
(Hymenoptera: Formicidae) of Ryukyu Islands

© Azumi Kudaka'?, Takumi Uchima®, Alexandre C Ferreira!, Miyuki Suenaga!, Tadashi
Yoshimura®, Fu-Ya Chung*, Kazuki Tsuji®, Evan P. Economo?

Biodiversity and Biocomplexity Unit, OIST, 2 BilkX - 22, >Environmental Science and
Informatics Section, OIST, *8AtEM&EEASE, *IREkK - &

P-060 : Estimating the past admixture of Oryzias latipes species complex in East Asia
RV ST DAY DEHE(CHITDBEDIMS F U ADHEE
OREAREIR!, /VWRAHE?, BUGERS, FEBERY, NS, BEAMC, BHIEAM, MURHHE', £k
ﬁ)kl AFZEN?
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P-061Y: The influence of environmental conditions on diversity and extinction of
early replicator

[FRIGRNRIEREDS (L L BRICIRIEN S X 5HE

OBNIEE!, SRR KRR, mEia—1*°

LVERK - AL, 2K - BEiEiR, PBX - BT, A - RIS, 1K - VBRI
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P-062Y : Experimental Evolution for Cold Tolerance and Cold Acclimation in
Drosophila albomicans

7H23aooav)\IoERMmMEEKRIELICET 5 RARE(L

Ot BFIR, AVIMEE, BEABE—HR 2

LEBYIA - BHR, 2EBIIK - ASIBIRT

P-063Y: Impact of cold tolerance and metabolism on the distribution expansion of
Drosophila albomicans

7Hh2a92avINIoRHIEKICH T DERMIEE KB E

OHFRE', BNKRE', FAE, SHEER!, BRE—E

LEBYIA - B, zﬁB_Lj( AonEiRt

P-064Y : Analysis of GroEL Functional Changes and Chaperonin Target Molecules in
the Thermo- Adaptive Evolved Escherichia coli
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OHhLEAEED, MR, WWARA?, SHEHEER°, EAAE!

VERIBK - BmIE éE%ﬁ?, 2ERIPA - IR - 1BIR, K - SCihEaHR

P-065Y : Genetic diversity of neo-Y chromosomes generated by sex-chromosome
nondisjunction in Drosophila albomicans
HREERDBMENUETHSa0>39)I\IORA Y REBEDELENSIRIEIESORGE
CrEMZEM, VIEE, ErhE—HpL2

LEBYIA - B - EdpRlF, 2HPAIK - EdviERtT
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P-066 : Effects of complex formation on protein molecular evolution
B INOBRFEICH T DIEEWRRBRDINR

BEibgeRt, MDA, BiRFEE, RS H?, AhE—!, “SHN
VRAFR, 2 RKERX

P-067 : Construction of a mini-RNA replicon in Escherichia coli
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P-068Y : Species differences of group characteristics and its genetic and neural
manipulation in Drosophila

2393 I/)\IEFECHITIHENDSIRE L TDIERE - MIEHIBODARR

CHIRRTE, g =E, L RBEL, LRSI, ARER

X -1, 2BERBTAK, &KX - kiE

P-069Y : Color preference behavior and spectral sensitivity adaptation in the flower-
breeding Drosophila

RS 302 avIINIICHITDEBIRITEIDES t#ﬁﬂ;ﬁi’é@l“d)ﬂrﬁ

CHERIRY, BEHMTE, 8)13KE%, ATRA?, AlllBas
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P-070Y : Quantification of Batesian and Mullerian mimicry using predator-like CNN
HWREOREZEREUI CNN (:J:%/\‘*(‘Jg! - 215 —BERBOESIL

CHEETE, W), KRB, WEER

VERRK - B2, 2HhERA - Al 0BT — 9+j41>7\1z>9—, PHIRK - HMERKRIEYEE

P-071Y : Ecological impacts of the evolution of a pleiotropic gene: insights from TSH
B2 in three-spined stickleback

1 FICHT D ZHERIEEEFOREAITEINDHEE & TDERBNZIR

“Aldy Anindyawan Sutrisno®, Asano Ishikawa®

VEURK - BOHTeEl - Solhsdn

P-072Y : Molecular mechanisms underlying variation of environmental stress
tolerance in sticklebacks

4 FIEFEICHSTIERER L ATHEDIEN & DD FHE

CREE', alllFEF

VEIRK - BOHREIE - Seihddy - DT ERETCE DT

P-073Y: Acquisition of intestinal protist-bacterial complexes in the common ancestor
of termites and Cryptocercus cockroaches; the origin of subsociality
>O7VEFTFITVDHBHEICHSITIBAREEN-HEESRERDERS LEHESEDRIR
CHEEN, B, TEREE, NFREE!, KR, Kik—12

"EHTK - 4EfIET, 2IEEH BRC-JCM
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P-074Y : Mechanisms of defecation inhibition of larvae of Kulixalus eiffingeri and its
adaptive significance

T74 FFIVI—F BB T A T+ > H—HITILOHHEN IS & € DBERHTER

OfffE!, MEZA!

LEBIIK - Fred

P-075Y: Absence of “menopause” in workers of a queenless ponerine ant Diacamma
cf. indicum

RFAANVZUDIT—H—(C"ERE"(XHDDH ?

CEEFHEAT, MM

LEBYIA - B

P-076Y : Vertebrate life history shows two types of phenotypic diversity in various
levels of taxonomic rank

BHEBVOEZR(CIEIDFERICEI SRV 2 BRORRABSHEENFETS

CFriEAE?, B2

LRRA - B8, 2B - Bl

P-077Y : Division of labor among subcastes of ants Camponotus yamaokai based on
fat bodies

YIYIVIRSAATZ VDY T H—X FEICEHE T D F5E DBV RERGEDLLEE

NAZE, EMAZ=M

LEBYIA - B

P-078Y : Detection of mutations involved in color ornamentation polymorphism in
the guppy, Poecilia reticulata, by GWAS

GWAS [C LB DY E—DEEEMEEDSFRIEICEAS T ERDKXT

ONIARRET, NAKS, GH&, AEHE

RAEK - Br4dn

P-079Y : Evolution of leaf venation architecture with climatic niche shift in
angiosperm trees

BRICHBITISIE=ZY FOE(LICH S EIRIBESDHE(L

Ot 2 AR, LR

TRK - BRI, 253K - EREAt> Y —

P-080Y : Outbreak of a tramp ant in the hybrid zone between endemic and exotic
lineages

“Po-Wei Hsu?, Jeffrey Sosa-Calvo?, Shu-Ping Tseng?®, Seiki Yamane®, Ted Schultz?, Chung-Chi
Lin>, Shigeto Dobata', Chin-Cheng Scotty Yang®

!Graduate School of Arts and Sciences, The University of Tokyo, *National Museum of Natural
History, Smithsonian Institution, USA *Department of Entomology, National Taiwan University,
Taiwan *Haruyama, °National Changhua University of Education, Taiwan °Virginia Polytechnic
Institute and State University, USA
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P-081: Gene gain and loss involved in adaptive evolution to shaded forest or open
habitat in Anolis lizards

7 J =) bAGICHBITIHMAANDERECICEAD D EEFDESEEX

OSIREEN, SUMAME

BAbK - BT - &dn

P-082: A novel function and transmission mode in gut symbiont of the Japanese
queenless ant, Diacamma cf. indicum

OFihiEZ!, LT, BEEN?, CREEER?, FERE, WHE, ThEs’

LERERK, 2 BAPRERT A, B

P-083 : Placement of bait influence ant foraging activity
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ChEE=%", HEEE?, Aye Thanda Win', #BHEM#, AEITAS, TGRS, &
LHERA - B2, ‘EREEX - FRESE, PHEKK - E, UK - IR

P-084 : Escape strategies toward host in the parasitic ant cricket
ZUYAHIAAOFFEDLSICBETVELET SH ?
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P-085: Multi-species interaction study using a gall-forming weevil with a super-
nested symbiotic system
RYSTSYVIVIASBAFERERZAVCSEENEHEEERRR
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P-086 : Quantifying genetic architecture of multilevel selection from genome-wide
SNP data
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P-087Y : Exploring Host-Parasite Networks of Replicating RNA through
Computational Simulations
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P-088Y : What is the dorsal fin of cetaceans? ~ Effects of the presence or absence
and bending of dorsal fins on stability~
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P-089 : Dental microwear in a Devonian tetrapodomorph fish, Eusthenopteron
“Tai Kubo!, Mugino O. Kubo?, and Lauren Sallan!
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P-090Y : Searching plant factor that is defining a form of galls by image and
mechanical analyzing
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P-091Y: Exploration and functional analysis of genes involved in head dimorphism
of horn-headed crickets
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ONMIRE!, A=A

VREPK - B

P-092Y : Attempt to modify the polka-dotted pattern of a Drosophila fruit fly using
the Gal4/UAS system
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P-093Y : Evolution of organ size control Hippo cascade unicellular holozoan
Creolimax
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P-094Y : Evidence from ascidians for the shared evolutionary origin of neural crest
cells and neuromesodermal progenitors of vertebrates
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P-095Y : Diversification of caudal fin ray branching in three-spined stickleback
(Gasterosteu aculeatus)
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P-096Y : Functional analysis of Capsaspora laminin-like genes reveals the origin of
basement membrane
Hiila/ROY 7 hT B ARS DS = = IAREEFOWMEERRIT D 583 BEIEDEIR
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P-097Y : Contextualizing Motion Space of Ant Mandibles in an Evolutionary
Framework

“Henry Cerbone, Julian Katzke, Evan P. Economo

Biodiversity and Biocomplexity Unit, OIST

P-098Y : Molecular basis of sea turtle flipper
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VEREDA - B - AW, CERIPA - IR - £Y), CIEKX - REEFRES - B

P-099Y : Synovial joint development regulated by mechanical stress
HNFHR ML RIC K B IBIERIEIDFEE DI

CNEAF, SEARTF, BREX, BHF, AfmE, ATHF

BRRITEHEK - GanlET

P-100Y : Gene expression analysis of B-glucosidase in the termite Zootermopsis
nevadensis
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P-101Y : An approach to elucidate the evolutionary process of synovial joints in
vertebrates

HEKOBIEREEOEETOZADRERICIED
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P-102Y: Development of motor neurons controlling movement of paired appendages
FECIARDE) = & B I SiESHHIEDEL

CEEMEE!, BAR? OEZ’, AT
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P-103Y : Evolution of neural circuits involved in the pheromone-information
processing for species discrimination
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CREAE!, LASE!, AEER', HIIRGOE!, allliag!
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P-104 : Molecular evolution of diaph genes and left-right evolution of gastropoda
snails
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P-105: Evolutionary and developmental implications of matrix proteins found in
calcareous exoskeletons of molluscs and the annelid Spirobranchus kraussii
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P-106 : Formation of the penguin flipper
BPRAIZERIREICUIZE I VU YIN—DRHE : ROFDHEERESF
OTIRASM, IWOBE!, EEAS?

VEREDA - IR - A, 2ERFRK - BRIE - AW

P-107 : Symbiotic dynamics of obligate symbiotic bacteria Stammera in tortoise leaf
beetle

AAJ DNLSRICE T BAREME Stammera DILEEEE

OUNAORF, BEAHZ?, WHE®, FERE

TR - R, 2K - B8, CHERK - BB, CERT - EMTOtX

P-108 : Are echinoderm embryos more evolutionarily derived than chordate
embryos? - Let’s distinguish “conservation” and “derivedness”

© Jason Cheok Kuan Leong?, Masahiro Uesaka®?, Echinoderm Genomes Sequencing
Consortium, Naoki Irie??
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Will the android ALTER be conscious?
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Exploring Robotic Minds Using the Free
Energy Principle
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Dynamic brain and mind in which evolutionary
dynamics are embedded
HEESEHRAENWEDDT1FIIR

O —RB
HHER R RIE AT

The speaker has been conducting research to deepen understanding
of the mechanisms of the human mind, proposing possible cognitive
brain models, and evaluating these models through analyzing their
operation in robot experiments. Using this method of understanding
through robot structure theory, the speaker has particularly
addressed issues such as how understanding of the world is learned
from repeated experiences of actions, how social cognitive abilities,
which allow for autonomous interactions with others while reading
their minds, are acquired, and how subjective phenomena such as
consciousness and free will can be explained. In this presentation,
based on the aforementioned research motivations, the speaker will
introduce some interesting results from the experimental research
on cognitive neurorobotics operating on the free energy principle,
which they have been working on for about the past decade.

Others-Origin of Mind
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Absential relation in evolution
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Al alignment and conscious supremacy
OFEAR A —RR12
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Absential relation in biological system is implemented by co-existence
of positive and negative antinomy of two elements in dichotomy.
Something outside of the system is taken into the absence in the system,
and that entails evolution. It is reported that patients with spinal cord
injury had vivid tactile sensation in their previously numb fingers, during
synchronous stroking in the classical rubber hand illusion setup. As for
the patients with spinal cord injury, it is impossible to match tactile with
visual sensation. In that sense, the effort to match two different
sensations entails positive antinomy. It results in brain’s giving up
matching two different sensations, and that implies denying two different
sensations, and i.e., negative antinomy. It leads to the existence of
absence between tactile and visual neural networks. Finally, emergent re-
arrangement of neural networks rushes into the absence, and that realize
vivid tactile sensation. This is not only process in ontogeny, but might be
process in phylogeny. Since the type and token in biochemical reaction
can be regarded as two elements in dichotomy, I implement the absential
relation in biochemical reaction and show that the participants of
reactions increase trapped by the absential relation.

Tackling genomic and chromosomal evolution

through analysis of subtelomeric repetitive
sequences
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Al alignment is becoming increasingly important. The Al affect refers
to the cognitive bias that tasks achieved by artificial intelligence systems
are no longer regarded as unique to human cognition. Here I present a
case where some aspects of consciousness are considered to be
computationally unique. In analogy with quantum supremacy, I propose
conscious supremacy as a concept describing computations unique to
consciousness, as distinct from computability arguments. An intriguing
question is whether implementation of artificial consciousness is
necessary to achieve Al alignment. Problems related to the difficulty of
alignment with AGI and ASI are discussed. Specifically, the Vingean
uncertainty, together with the possibilities of instrumental convergence,
are discussed within the context of embodiment and artificial
consciousness. Finally, the linguistic turn inherent in Large Language
Models are analyzed.

Diversity of the NLR-like gene family in
haplotype-phased genome assembly of the
pearl oyster
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Population paralogous genomics: speciation
and adaptive evolution of Japanese abalone
species
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Paralogous genomics of the invasive red swamp
crayfish adapted to cold environments
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The proposition of integrative bioarchaeology in
the Japanese archipelago
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Integrative bioarchaeology for understanding
the diversity in the Ryukyu Archipelago
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Evolution of commensal rodents after the range
expansion associated with human migration
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Does the increase in seed size during the Jomon
period provide evidence of domestication?
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Azuki bean is a Japanese bean
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Nematodes as a model for biodiversity:
speciation genetics in Pristionchus nematodes
SREMROLODRR - TVRTAFIZXED
EoLERFEEHIC

OFHIER

BURHT - EREE R

T RAX DOFEEGEIFIL B A2 DD, YLD E & F a0k
OiE, TAFORPALAHFESCHE LS HARTHRITLTY
T EDIRIBEND, L UFE DR KIZERBEIC LD AL %
FRT W, TN AABRICIVEEHERNEE L
HLOTHHEIEWVEINARWZENEE o7, 22T, Fhx
W=V N VIR TFENDH G T AR BL OB THD
YT YNT AXOEMT ) AMENTEATV, RSO T
RENHZFELIRDON, T U THRRERD BT E DMl
DY TV IVT RENDSE LD E LN T2 B
U7z, 7o, MR AR E B bIC B e % D
T 5T HEE GWAS IZE- CTRIEL, TDONIEREHEE
FTHIELRAT, FNOOREREL LT, R LORE L08R
BRICE TR AAAT Eim e B L THRIZW,

73

LSRR ORI Z IR 5720121%, ZDJRIN L2 D04
R 1% %< DR RF CTEBIICTHRDILE LRSS, L
L, —MEESLETO+NRE T YTV T8
LL, ZLOBRLRMAELNIZEL T, FUERETEN
BERHIZEIFIZEA L DG, RARETHSL, R - TV
LTVAT A7 A BRI R BB REMER B ThY, Bhpe
RICHEE T DI & B 2 TR RIS B LD, ZORHE
ZRIAL TS ORBEMAHEEES I, @5 15EICS0MLL Eo
FRENHEINTND, TOWNATREILE ICHFERESN, T
SITAMRPERFHATRETH D, FUIZ OO FTHiTH
TefEEE A oo L R FIC LY, YetaEoEiEiE (ko
TR BT DEE 2 BN LTz, SHICY BRI 4247
FERTIATY, BBRWERES TS, TIRT A TR
JE AR BT RS LAFFE 213 Usd & L= R R A 22 S R PR 72
DT TR DI ENIREEND,



Molecular mechanisms of evolution of feeding
habit of the predatory nematode Pristionchus
pacificus

O TREE, TSR, BATSET
JRES R - BEfie & LBk

Bursaphelenchus okinawaensis: a genetically
tractable system for the study of evo-devo and
plant-parasitic nematodes
KE-BESBERKITESELTEN? HBIEF
h o K| ET LK B Bursaphelnehcus
okinawaensis
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Genetic changes that cause the acquisition of novel feeding behavior are
poorly understood, particularly empirically. Here, we utilized two
genetic model nematode species, Pristionchus pacificus and
Caenorhabditis elegans to understand how novel feeding behavior has
been acquired. Both species are bacterivorous, while P. pacificus can
also feed on other nematodes. The predatory feeding behavior and the
tooth-like denticles, which are required for predatory killing, are
evolutionary novel traits of P. pacificus. Previously, we showed that a
neuromodulator serotonin and its receptors modulate tooth movement
during predation, while other genetic factors critical for predation are
largely unknown. We used a forward genetic screening system and found
that Ppa-nas-6 encoding an astacin metalloprotease is required for tooth
movement during predation and tooth morphogenesis in P. pacificus.
Importantly, the expression pattern of nas-6 was different between C.
elegans and P. pacificus. Rescue experiments in both species implicated
that changes of nas-6 expression patterns are required for the acquisition
of predation in P. pacificus. As in C. elegans, nas-6 is important for
bacterial feeding, our results suggest that co-option of genes required for
ancient feeding behavior plays important roles in acquiring novel
feeding behavior.

Chromosome dynamics at the sex determination
in the parasitic nematode Strongyloides ratti
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CPSHEI A 2, Simo Sun?, FH AAE?, ALTEE!, Vicky
Hunt, #ABRS 15, 55H1ZRA:2

VETIRY R [« B AR R, 2K - Bt Seim R fiy, SEIRK 7aT
4T /7 ) IN#EAT, “Dep. Biol. Biochem., Bath Univ., SEALK-
g - A= iy Rl

AR R ENEE AT IR E SRR EM TS B 2N TS
B3, —ER O F A BRSO A DET VR AR
T, ZOATERITHEVBFESAL TR, HE S, AHEGGE
Va5 S4BT 2 H & AR B Bursaphelenchus okinawaensis
(FXF UV A Fay) VT BFEERREREEL,
FICETEEE, B, BREMICHNE O Z kML 0L
BB R DWTHFZEEIT> T D, Bl IE, FHROMERE
L, e RIZ ISR ERBENEAR THHERFEZ 2D
TEED, X T UF A F 20 OHEITRIBH/BREARTF
IR ESTELT, A /A RX%EREL THERRIITHE
DR FDLZEBTERA LN LTz, Tz, BEORZRITECME
IR BASOEFRITENCONTY, BIFOET AFRRED
WAL T, EOLERMECHE T T8 2% TR L ~L
THLNZL 225D, RFHETIE, XTIV AT oy
ZHULIT, B BRSO LA ST O BRSO fF
REEOWNTEHEZLIEW,

What can we learn from the comparative
analysis of the model nematode Caenorhabditis
elegans and its sister species Caenorhabditis
inopinata ?
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Stronglyloides ratti, a gastrointestinal parasitic nematodes of rats, has a
unique lifecycle that include both parasitic and free-living generations.
In the parasitic generation, only females live in a host intestine and
produce eggs by mitotic parthenogenesis, which subsequently develop
into either directly infective larvae (iL3) or sexually reproducing free-
living adults (female and male). Although sex in Strongyloides is thought
to be determined genetically like C. elegans (XX/XO0), it remains unclear
how males are produced by the parthenogenetic process. In this study,
we used long-read sequencing and Hi-C and obtained a nearly complete
genome assembly for S. ratti. Based on the assembly, we investigated
chromosome dynamics throughout the life cycle of S. ratti using whole-
genome sequencing of single worms, digital PCR, and multiplex-colored
FISH. Our results suggest that chromatin depletion is likely to occur
during early embryonic development. It may function as a key role of
the sex determination in which chromatin diminution created a
distinguishable amount of genomic material on the sex chromosome
between two sexes.
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Comprehensive study of
transcription start site in
environmental changes in plant.
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LHT1/MAC7 contributes to proper alternative
splicing under long-term heat stress and
mediates variation in the heat tolerance of
Arabidopsis
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Altitudinal adaptive divergence of
temperature tolerance in Arabidopsis halleri
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Natural genetic variation has facilitated the identification of genes
underlying complex traits such as stress tolerances. We here evaluated
the long-term (L-) heat tolerance of 174 Arabidopsis thaliana accessions
and found a nearly ten-fold variation. To elucidate the mechanisms
underlying the variation, we performed a chromosomal mapping using
the F2 progeny of a cross between Ms-0 (a hyper-sensitive accession)
and Col-0 (a tolerant accession) and found a single locus responsible for
the difference in L-heat tolerance between them, which we named Long-
term Heat Tolerance 1 (LHTI). LHTI is identical to MAC7, which
encodes a putative RNA helicase involved in mRNA splicing as a
component of the MOS4 complex. We found one amino acid deletion in
LHTI of Ms-0 that causes a loss of function. Arabidopsis mutants of
other core components of the MOS4 complex also showed hyper-
sensitivity to L-heat stress, suggesting that the MOS4 complex plays an
important role in L-heat stress responses. L-heat stress induced mRNA
processing related genes and compromised alternative splicing. Loss of
LHT!I function caused genome-wide detrimental splicing events, which
are thought to produce non-functional mRNAs that include retained
introns under L-heat stress. These findings suggest that maintaining
proper alternative splicing under L-heat stress is important in the heat
tolerance of 4. thaliana.

Phenome analysis focusing on small open
reading frames found an Arabidopsis-specific
emerged de novo gene enhancing drought
tolerance.
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Along altitudes, there are steep environmental gradient that serve
different selective pressure to species. Species with broad distributions
along altitude face different environments in each habitat and often
acquire several phenotypic changes based on genetic polymorphisms as
a result of local adaptation.

At Mt. Ibuki in central Japan, Arabidopsis halleri Subsp. gemmifera, a
perennial evergreen herb, shows distinct morphological and
physiological differentiations (ecotypes) between altitudes. Comparing
key leaf traits between the altitudinal ecotypes, we found that highland
ecotype is more tolerant to freezing temperature and to strong light stress
under chilling temperature (photoinhibition) than lowland ecotype.

We further constructed an F2 population (highland X lowland
ecotypes) and evaluated their traits. In F2 population, there was no
significant correlation between all possible trait pairs constructed from
freezing avoidance, photoinhibition tolerance and trichome density. This
observation suggests that the maintenance of higher tolerance to
photoinhibition and freezing, and higher trichome density in highland
ecotype would be caused by selection at highland habitat.

We further employed genome-wide association study (GWAS) in F2
population and sought loci that associate with ecotypic polymorphisms
in studied traits. Combining the GWAS result and genome data obtained
from wild population at Mt. Ibuki, we narrowed candidate genetic
variant.
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Independent gene selection for awnless
phenotype during rice domestication in Asia and
Africa.
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Molecular genetic mechanisms
convergent evolution of
seasonality in sticklebacks
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Species comparison of whole-brain single-cell
transcriptomes to explore the molecular
mechanisms of behavioral evolution
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Seek of a new luminous animal possessing
kleptoprotein
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Erebosis, a new cell death mechanism during
homeostatic turnover of gut enterocytes
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Evolutional aspects of inflammasomes to induce
pyroptosis in teleosts
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Many adult tissues are composed of differentiated cells and stem cells,
each working in a coordinated manner to maintain tissue homeostasis
during physiological cell turnover. Old differentiated cells are believed
to typically die by apoptosis. Recently, we discovered a previously
uncharacterized, new phenomenon, which we named erebosis based on
the ancient Greek word erebos (complete darkness), in the gut
enterocytes of adult Drosophila. Cells that undergo erebosis lose
cytoskeleton, cell adhesion, organelles and fluorescent proteins, but
accumulate Angiotensin-converting enzyme (Ance). Their nuclei
become flat and occasionally difficult to detect. Erebotic cells do not
have characteristic features of apoptosis, necrosis, or autophagic cell
death. Inhibition of apoptosis prevents neither the gut cell turnover nor
erebosis. We hypothesize that erebosis is a cell death mechanism for the
enterocyte flux to mediate tissue homeostasis in the gut. We will present
our recent progress towards mechanistic understanding of erebosis.

Increased Environmental Oxygen Availability in
Amphibians Allows for the Emergence of
Interdigital Cell Death
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Unique regulation of cell death in long-lived
cancer-resistant rodents.
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Evolutionary origin and conservation of the core
molecular machinery for necroptosis
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Database and software for evolutionary analysis
in the era of large-scale data
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Decision-making in molecular phylogenetics:
how can unwritten tips be disseminated?
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Development of phylogenetic analysis pipelines
for continuously growing big data
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History of MEGA development and its limitations,
and future perspective
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Mammalian-unique face established through the
reconstitution of the topography of facial

primordia
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The origin of insect wings: evolution of the
pioneering developmental field for
morphological diversification
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Symmetry polymorphism in Cnidarian organ
arrangements
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Microbial motility determines symbiosis
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Swimming Motility Mechanism of Helical
Bacteria Revealed by Reconstruction in a
Minimal Bacterium
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Evolution of a flange in the Campylobacterota
flagellar motor

©Eli J. Cohen

Imperial College London, Department of Life Sciences

The Paradox of Predictability
KEERFRD/IATFYIR

CREIEB =
VR R H

Although the flagella of the model organisms Escherichia coli and
Salmonella enterica are distributed around the cell body, many bacteria
instead place their flagella at their poles. This widespread form of
flagellar motility is relatively poorly understood, but these polar flagellar
motors invariably feature periplasmic disk structures of unknown
function. The flagellar motor of Campylobacter jejuni features a 100 nm-
wide periplasmic disk (a.k.a. the basal disk) associated with scaffolding
a wider ring of motor proteins to increase torque. The diameter of the
basal disk, however, is excessive for a role solely in scaffolding motor
proteins.

In this talk, I will provide evidence that the basal disk in C. jejuni is a
flange that braces the motor during disentanglement of the flagellar
filament from interactions with the cell body and other filaments,
interactions that are otherwise important for host colonization. Our
results reveal an entanglement of co-dependencies in the evolution of
flagellar motor structure and cell plan in the Campylobacterota.

Similarity of the patterns of phenotypic
variations among different biological scale and
the prediction of micro and macroevolution
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Measuring the Evolvability of Developmental
Systems in Vertebrates
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Predicting gene gain/loss evolution based on
repeating long-term evolution
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Experimental evolution of primitive life-like
systems: for understanding the origins of life
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Remembering Dr. Masatoshi Nei
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Genetic distance and human evolution
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Genetics and Genomics of Orphan Crops and
their perspectives
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Estimation of evolutionary distances and
molecular clock
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Effect of different types of sequence data on
palaeognath phylogeny
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Classification of caliciviruses
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Palacognathae consists of five groups of extant species: flighted
tinamous (1) and four flightless groups: kiwi (2), cassowaries and emu
(3), rheas (4), and ostriches (5). Molecular studies supported the
groupings of extinct moas with tinamous and elephant birds with kiwi,
and, ostriches as the group that diverged first among the five groups.
However, phylogenetic relationships among the five groups are still
controversial. Using noncoding nonexonic elements, introns, and
ultraconserved elements together with protein-coding loci, this study
investigated the factors that affected gene tree estimation error and the
relationships among the five groups. Using closely related ostrich rather
than chicken as the outgroup, rheas was supported as the group that
diverged first among groups (1)-(4). While gene tree estimation error
increased using loci with low sequence divergence and short length,
topological bias in estimated trees occurred using loci with high sequence
divergence and/or nucleotide composition bias and heterogeneity, which
more occurred in trees estimated from coding loci than non-coding loci.
Regarding the relationships of (1)-(4), the site patterns by parsimony
criterion appeared less susceptible to the bias than tree construction
assuming stationary time-homogenous model and suggested the
clustering of kiwi and cassowaries and emu the most likely with ~40%
support.
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Birth-and-death evolution and olfactory receptor

genes
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Revisiting Dr. Nei’ s thought on Y chromosome
evolution and future directions on the study of
sex chromosome evolution
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Reconstructing phylogenetic tree reconstruction
methods
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Intraspecific flowering time variation and
adaptive evolution in Japanese Lotus japonicus
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Comparative analysis of the gut microbiome and
faecal condition of Nara sika deer before and
after the COVID-19 pandemic.
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The relationship between the phylogeny in the
family Lucanidae and the larval evolution of food
and habitat
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The Genetic Basis of Structural Color Variations
Explored in the Komatsugaoka Population of
Phelotrupes auratus
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Experimental reconstruction of the evolutionary
pathway between ancient beta-barrel proteins
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Many proteins that underlie the central dogma possess small beta-barrel
structures with different folds, exemplified by DPBB conserved in DNA
and RNA polymerases, as well as RIFT, OB, and SH3 conserved in
ribosomal proteins. These beta-barrel structures were assumed to be the
most ancient components of the central dogma machinery. In a previous
study, we reconstructed the ancestral DPBB protein using a homo-
dimeric peptide comprised of only seven amino acid types. Recently, we
found that this simplified peptide not only adopts the DPBB fold but
also a novel beta-barrel fold, named DZBB, as a metamorphic protein.
The DZBB fold is not found in any natural protein, although its structure
has a high similarity to the RIFT and OB folds. Remarkably, we
successfully converted the DZBB fold to the RIFT and OB folds through
a few mutations. Moreover, by a simple circular permutation, the
reconstructed OB protein could be converted into the SH3 fold. These
experiments on fold conversion imply that the four extant small beta-
barrels, DPBB, RIFT, OB, and SH3 folds, evolved from a common
ancestral protein through the intermediary fold, DZBB.
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Reconstruction of catalytically active ancestral
protein variants using a reduced set of amino
acids
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Indels: The Evolutionary Switches Bridging
Protein Functions and Topologies

©Paola Laurino
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Assuming the RNA World hypothesis, the next question is the transition
from the RNA World to the RNA-Protein World. The establishment of
the RNP World necessitates the emergence of a translation system that
links RNA and proteins. Here, we aim to understand how the translation
system using the 20 standard amino acids found in present-day
organisms was established in early evolution. Many hypotheses
proposed that the early proteins comprised fewer than 20 amino acids.
For this purpose, we examine the possibility of a reduced set of amino
acids in the early translation system by comprehensively reducing the
amino acid usage in a reconstructed ancestral protein. We have
successfully reconstructed a variant of nucleoside diphosphate kinase
(NDK), which maintains catalytic activity despite the magnitude of the
activity being low compared to moderm NDKs, using only 11 amino acid
types. This reveals that a protein with phosphate transfer catalytic
activity can be synthesized with a minimal set of at least 11 amino acids.
Moreover, most of these 11 amino acids correspond to those suggested
to have been relatively abundant in the early Earth environment, as
indicated by chemical and geochemical studies.

De novo design of new protein folds and
heterooligomeric proteins by intuitive and simple
methods
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©Naoya Kobayashi!
'NAIST - Mater. Sci.

The emergence of proteins from small peptides is a critical event in the
origin of life. Through a process of selection and evolution, early
peptides underwent mutations that altered their amino acid sequences,
resulting in changes to their structures and functions. Our recent study
focused on the impact of insertions and deletions (InDels) on the
coenzyme binding pocket in Rossmann enzymes. We observed that
InDels facilitated the switch of a redox coenzyme (NAD) to a
methylating coenzyme (SAM), indicating how minor sequence changes
in early peptides may have bridged different chemical functionalities.
Expanding on these findings, we explored how InDels could modify
protein topological connections. We demonstrated that a beta-alpha-beta
motif can serve as a template for switching between the p-loop topology
and the Rossmann ones, and vice versa. These seemingly unrelated
domains may have been connected in early peptides before assuming
their current globular states. Our preliminary results provide insights
into the mechanisms driving protein evolution and the development of
complex protein structures, offering valuable understanding of the
molecular foundations of life.

The use of InDels represents a powerful tool for unraveling the
mysteries surrounding the origins of life and the underlying processes.
‘We present our findings as a contribution to the understanding of protein
evolution's history and propose InDels as a promising method for further
exploration in this field.

Green underwater world: the coevolution of
light-harvesting system of cyanobacteria and
underwater light environment
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We developed intuitive and simple methods for designing protein folds
and homo/heterooligomeric proteins. Utilizing these methods, new
protein folds that have never existed in nature before and various
homo/heterooligomeric proteins combining different monomeric
proteins were modeled. Amino acid sequences were designed into the
modeled structures by Al-based sequence design programs. The
designed proteins were well expressed as soluble proteins in E. coli.
SEC-MALS and CD analyses of the purified proteins indicated that the
designed proteins formed thermostable structures with desired numbers
of associations in solution. We have succeeded in obtaining the X-ray
crystal structures of two of the designed proteins, which were in good
agreement with the predicted structure. De novo protein design is now
accessible to everyone through Al-supported methods, making it easy to
create new proteins that evolution has not explored. The protein
structure/sequence space we now can access is greatly expanded.

Cyanobacteria evolved the oxygenic photosynthesis for the first time,
induced the first great oxidation event around 2.4 billion years ago,
leading to the diversity of biological evolution. Cyanobacteria harvests
light by a unique antenna, phycobilisome which binds bilin pigments
and absorbs the light energy at complementary wavelength to
chlorophyll. Phycobilisome is a huge and high-cost antenna, and in
green plants, it was replaced to simple antennae, LHC which binds
chlorophylls. While the light-harvesting system by phycobilisome
would provide the selective advantages for the ancestral cyanobacteria
inhabiting the primitive Earth, the reason why cyanobacteria developed
phycobilisome has been less discussed. In this study, focusing on the
environment in the reduced water environment when ancestral
cyanobacteria evolved, we discuss the origin and evolution of
phycobilisome. We propose the co-evolution of the ‘light window’ in
the water on the primitive Earth and the light-harvesting antennae. We
discuss our hypothesis based on the results from the biological
experiments about natural selection under the ‘light window’, the
phylogenic analysis, and the computational chemistry.
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Evolution of the ant stinger
OA. Casadei-Ferreira, E.P. Economo
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antscan - a comprehensive open access
database for 3D ant anatomy

antscan - 7YRBEHZFO-HOBENLGF—T 7Y
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Within Aculeata, the ovipositor has undergone significant transformation
from a structure used for placing eggs inside soft tissues to a sharp and
stiff stinger exclusively used as an offensive and defensive tool.
However, several aspects of stinger evolution and its morphological
transitions are poorly understood, such as the sequence of gradual
changes and intermediate stages. In this project, we are employing an
integrative approach combining descriptive and quantitative
morphology using micro-computed tomography (microCT) and
comparative phylogenetic methods to shed light on how evolution
shaped the morphological transitions of the stinger. To test our
hypotheses, we obtained microCT scans of 62 ant genera, representing
15 of the 16 extant subfamilies. Our preliminary results indicate that
closely related species frequently concentrate more variation associated
with a few sclerites, whereas changes among genera and subfamilies are
more extensive. Moreover, variations related to muscle reduction and
modifications in their origins and insertions were observed. Finally, we
identified trends related to reduction versus muscle size increase, which
likely contributes to the stinger piercing capability. We expect our results
to provide a solid foundation for understanding the morphological
evolution of ants, offering valuable insights into shape variation within
an evolutionary context.

Revisiting the Goldschmidt’ s systemic mutation
model: discussions based on the experimental
restoration of inversion-driven color pattern
evolution in the harlequin ladybug
Goldshchmidt @ Systemic mutation model B :
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In the big data era, the study of organismal form has been slower to
benefit from advances in imaging and computation. X-ray
microtomography can bridge gaps as it can digitize anatomy of whole
organisms in high resolution without destroying the imaged specimen.
However, low throughput in microtomography usually limits the scope
in documenting diversity. The antscan project now provides a freely
accessible database for 3D ant anatomy based on serial synchrotron X-
ray microtomography. Fast imaging with a sample-changing robot
enabled us to overcome the imaging bottleneck to focus on sampling
and material. The database consists of ~2200 scanned ants from ~900
species with each scan acquired in a minute. We assembled specimens
with collection material to broadly cover the ant phylogeny with a global
geographic scope. As we acquired scans with standardized parameters,
this facilitates automated analysis and free access to data can broaden
the audience and incentivize further methods development. Lastly, we
used computer vision techniques to automatically process raw scans
towards more user-friendliness. This represents the first open,
comprehensive library of 3D anatomy for a diverse animal clade to
herald a new era of studies on the evolution, structure, and function of
organismal phenotypes based on high-throughput imaging.

How did the muscles evolve in metazoan: A
conserved T-box transcription factor-mediating
muscle differentiation in Ctenophora.
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Evolution and change of the human dentition
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Molecular phylogenetic and genetic structure
analysis of Ensifera cricket species
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Genetic diversity of wild emmer wheat in natural
populations in southern Turkey and attempts to
conserve it through the development of quasi-
natural populations
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Ancient genome analyses of dogs from the Epi-
Jomon and the Okhotsk periods in the Japan

archipelago
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For more than a decade, the authors have been analyzing the genetic
diversity of wild emmer wheat in natural populations in southemn
Turkey. The individual plants were randomly sampled from each of the
31 populations in the region, and their genetic diversity of 24
microsatellite loci in the chloroplast genome was examined. As a result,
49 haplotypes were identified, most of which were specific to each
population and exhibited a high level of mean diversity
(H=0.315). Phylogenetic analysis showed that the haplotypes were
divided into two haplogroups, I and II, with clear genetic differentiation
between them, but these two groups were geographically
intermixed. These results indicate a high level of genetic diversity exists
in the natural populations of the region. Due to the importance of wild
emmer wheat as a genetic resource, we are attempting to create pseudo-
natural populations to simulate and preserve the diversity of these natural
populations. However, due to the COVID-19 pandemic and a
devastating earthquake in the region, the project has been interrupted. In
this report, we will present the current progress and problem of these
efforts.
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Differences in degree of specificity and
selectivity among the three symbiotic partners of
the lichen Cladonia vulcani Savicz.
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Development of a fast dimension reduction
method
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Expression and functional analysis of vertebrate
myosin heavy chain genes involved in terrestrial
adaptation
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Adaptive evolution of the APOBEC3 regulatory
region indicates ancient viral epidemics during
the Out-of-Africa migration
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APOBEC3s are powerful human anti-viral proteins that inhibit viral
replication and proliferation by inducing mutations in viral genomes.
We found that in the regulatory region of the APOBEC3 cluster on
human chromosome 22, there exist three distinct haplogroups that began
to have diverged nearly | million years ago and have since been
maintained in both African and non-African populations today. Despite
the long persistence time of the haplogroups, one of which is shared by
archaic hominins, we also found that the nucleotide diversity within
each haplogroup is extremely low. With a simulation-based method, the
observed low diversity within haplogroups and large divergence
between haplogroups suggested that these haplogroups have been
maintained by special forms of positive Darwinian selection. Repeated
occurrence of such selection entails the enhanced substitution rate in this
regulatory region in both the human and chimpanzee lineages. The
causal events of such positive selection, which are most likely viral
epidemics, are shown to have occurred at least three times in the modern
human population: one before the Out-of-Africa migration and another
two in the common ancestors of non-Africans.
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Caste-biased gene expression and pattern of
sequence evolution in termite
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Kinship theory of intragenomic conflict in social
insect: a test in single mating ants
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Investigating the essence of long-branch
attraction using the Farris phylogenetic tree.
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Investigating the essence of long-branch
attraction using multiple alignment data.
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Identification of salt-tolerant candidate genes
related to Na and K dynamics in Vigna luteola
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Individual termite movements
complexity evolution
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Vigna luteola, a legume species mainly living on beaches, exhibits
remarkable adaptability to high salinity. However, some accessions
inhabiting riverside are sensitive to salinity stress. This enables a
comparative analysis to identify the salinity tolerance mechanisms of
this species. In this study, we first investigated the distribution of Na and
K under salt stress by ICP-MS. The results showed that, in the riverside
accession, Na was mainly allocated to the shoot while K was in the root.
In contrast, in the beach accession, Na allocation was more biased to the
root while K was distributed to the whole plant body. This suggests that
the beach accession prevents Na transport to the shoot, thus maintaining
the transport pathway of K, which is essential for growth. Next, we
aimed to identify genes involved in this mechanism by QTL and
transcriptome analysis. To select candidate genes, we searched for genes
that met the following three requirements: (1) location within QTL for
salt tolerance, (2) high expression in the root in the salt-treated beach
accession, and (3) known functions in salt tolerance.
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Do host races show assortative mating when
their host plants are extremely coexisted?
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Termite nests are complex group-level patterns created by collective
building. The complexity of nest structures can be largely variable
across termite species. As living nest structure influences inter-
individual interactions and collective behavior, individual-level
behavior should be adjusted to the species-specific nesting
environments. However, it remains unknown how innate individual
behavior can be variable across termite species. Here we show that
movement of termite workers is strongly correlated with their nesting
strategy. Our observation in a petri dish arena revealed that one-piece
nesting termites, whose colony life is completed within a single piece of
wood that serves as both their nest and food source, moved less distance
than multiple-piece nesters or separate-piece nesters, who come out of
their nests and forage beyond single food source. We further fitted
truncated power-law and stretched exponential models to the
distribution of move/pause durations and found movements of one-
piece nesters are not limited by confined space. Additionally, we found
strong thigmotaxis in the movements of multiple-piece nesters or
separate-piece nesters. Further investigation into a larger number of
species and more complex social contexts could provide insight into the
evolutionary relationship between nesting structures and collective
behavior in termites.

Insights into the evolutionary origins of
neurons: Lessons from ctenophore
heurogenesis
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In phytophagous insects, populations shifted to different host species
often isolated from the original population by various mechanisms.
Host-associated pre-mating isolation is one mechanism where
individuals tend to mate on the host species on which they fed in
immature stages. Although the effect of host-plant differences was
assessed in various insect species, few studies assessed whether non-
host-associated premating barriers are also involved in the isolating
mechanisms between host races or ecotypes. The leaf-mining moth
Acrocercops transecta (Gracillariidae) consists of two host races
associating with either Juglandaceae or Lyonia ovalifolia (Ericaceae).
The Juglandaceae-race shows reduced mating rates when juglandaceous
leaves are deprived, while Lyonia-race females prefer to stay on Lyonia
leaves in the mating period, leading to host-associated assortative mating
between the two host races to a certain extent. In this study, we conducted
choice-design crossing experiments, two females and two males
(including both races in both sexes), one female and two males
(including both races only in males) and vice versa, to assess whether
the two host races show assortative mating even when the effect of host
plants were excluded. We also talk about preliminary results on the
observations of courtship compatibilities between the two races.

The arise of the nervous system is a hallmark of animal evolution, yet
little is known about the evolutionary origins and characteristics of
ancestral neurons. To answer this, Ctenophora are an optimal target of
investigation, as they are the earliest-branching extant animal lineage
with neurons. However, ctenophore genomes lack major neural genes
and neurotransmitters known in Cnidaria/Bilateria. Additionally, the
molecular mechanisms responsible for their neurogenesis remain
unclear, making it difficult to reconstruct the initial processes of
neuronal evolution.

Recently, our lab identified neuron-specific neuropeptides of the new
model ctenophore Bolinopsis mikado, revealing an unexpected degree
of conservation of neurosecretory machinery between ctenophore and
cnidarian/bilaterian nervous systems. By using these neuropeptides as
definitive neuronal markers of Ctenophora, we found that transcription
factors (TFs), such as bHLH, Pou, and Sox, which have known neural
functions in Cnidaria/Bilateria, are expressed in the ctenophore neural
cell clusters. Here, we present our recent progress on expression and
functional analyses of some of these potential neurogenic TFs in B.
mikado larvae. Our ultimate goal is to elucidate the yet enigmatic
characteristics of ancestral neurons and to what extent neurogenic
mechanisms are conserved across all animal lineages.
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The effect of transposable elements on gene
expression levels in Caenorhabditis inopinata,
whose characteristics differ greatly from those
of the sibling species Caenorhabditis elegans.
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Comparative Analysis of Hypertrophic Lips in
East African Cichlid
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The recently discovered nematode Caenorhabditis inopinata differs
greatly from its sibling species C. elegans in many characteristics,
including body size. The factors that cause such a large evolutionary
change have not been elucidated. As a candidate factor, we focused on
the transposable elements (TEs) that were expanded in the genome of C.
inopinata. TEs are sequences that replicate and move autonomously
throughout the genome, potentially altering the expression of
neighbouring genes. Our previous works have shown that genes with TE
insertions specific to C. inopinata and conserved among C. inopinata
populations are more highly expressed in C. inopinata than in C. elegans.
Therefore, we are currently working on genome editing to investigate
the effect of TE insertions on the expression levels of neighbouring
genes. As a target for gene editing, we have selected a hAT-family DNA
transposon inserted near the dpy-5 gene, which is involved in body size.
My talk will present the progress we have made.
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Co-option of the ancestral cis-regulatory
sequences underlying the gain of new wing
pigmentation pattern in Drosophila guttifera
HEMG cis HEERSOERAIZLSIXE7 30D
DINIORADOF-HERDOER

OTakumi Karasawa', Namiho Saito?, Shigeyuki Koshikawa'-

'Grad. Sch. Env.Science, Hokkaido Univ., 2Sch. Sci., Hokkaido
Univ., *Fac. Env. Earth Sci., Hokkaido Univ.

Hundreds of ecologically and morphologically diverse cichlid fish
inhabit in the East African Great Lakes Victoria, Malawi, and
Tanganyika. Cichlid diversity is acquired independently and rapidly in
each lake. Because of rapid diversification, cichlids form a genetically
closely related population. Therefore, we can easily analyze molecular
evolution of traits by comparing species with different morphologies.
Some morphologically similar features are observed among cichlids
inhabiting different lakes and are known as parallel evolution. The
“hypertrophic lips” which are also observed in all lakes are a good
example of parallel evolution. Thus, hypertrophic lips in cichlids are
interesting traits from the perspective of evolutionary biology, and its
molecular basis is expected to be elucidated. However, the molecular
mechanism behind the parallel evolution of hypertrophic lips is still
unclear.

The aim of this study is to elucidate the mechanisms of parallel
evolution in hypertrophic lip by histological observation, and
transcriptome analysis. We revealed that proteoglycans are key to
acquire hypertrophic lips. In addition, the wnt pathway, which regulate
proteoglycan expression in human, was also detected in the
transcriptome analysis. These results provide a piece of fundamental
information for the parallel evolution of lip hypertrophy in cichlids.

What shapes acoustic diversity in laryngeal
echolocation of bats?
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The wing pigmentation patterns of Drosophila have long been studied to
elucidate the genetic mechanisms underlying the evolution of new traits.
Here, we show that ancestral cis-regulatory sequences are co-opted to
produce a novel expression pattern of wingless, which generates the
newly gained pigmentation pattern in Drosophila guttifera.

A previous study identified cis-regulatory regions that regulate wingless
expression in the pupal wing. One of them, gutCVT-core, drives
expression at crossveins and longitudinal vein tips. The homologous
region in Drosophila melanogaster, melCV-core, drives expression only
at crossveins. Thus, sequence changes in this region should have brought
the novel wingless expression pattern and the new pigmentation pattern
of D. guttifera.

To identify the cis-regulatory changes underlying this evolution, we
examined the regulatory function of the cis-regulatory regions with
various mutations including deletion of domains and potential
transcription factor binding sites.

We identified one of the SMAD binding motifs, which is essential for
producing the specific expression pattern in gutCVT-core. We also found
that the SMAD binding sequence is conserved in the melCV-core and is
required for its regulatory function. From these results, we concluded
that the ancestral SMAD binding site is redeployed to generate the novel
wingless expression pattern in D. guttifera.

Laryngeal echolocation in bats is primarily driven by the hyolaryngeal
apparatus, and the organ for the ultrasonic sound production is
considerably divergent across species: nostrils in horseshoe bats and an
oral cavity in vespertilionid bats. The hyolarynx of laryngeal
echolocating bats have undergone drastic morphological innovations
such as the hypertrophied cricothyroid muscle. Despite the potential to
be informative for the evolution of laryngeal echolocation, the
morphological diversification of the hyolarynx remains unexplored. A
recent study has clarified that the stylohyal and petrosal bone, both of
which play crucial roles in echolocation pulse perception, are ossified
in a different way between nasal and oral echolocating lineages; thus,
the development of pulse-processing organ reflects evolutionary signal
for the laryngeal echolocation. Here, we conducted comparative
analyses of the hyolaryngeal development to investigate key
morphological changes providing bioacoustic diversity. The
hyolaryngeal morphogenesis from six bats and mice were three-
dimensionally reconstructed using microCT and serial tissue sections.
We found that laryngeal echolocating bats with different sound organs
have divergent hyoid components, the laryngeal morphology, and
laryngeal development. We demonstrate that the morphological features
of the hyolaryngeal apparatus for the ultrasonic emission are likely non-
homologous among bats, therefore corroborating the convergent
evolution of the laryngeal echolocation.
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Analysis of gene expression patterns in the
groove meristem involved in new organ
formation in the one-leaf plant Monophyllaea
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Evolution of urushi, Japanese lacquer tree
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Members of the genus Monophyllaea, known as one-leaf plants, exhibit
a unique developmental manner unlike that of typical seed plants such
as the model plant, Arabidopsis thaliana. They open two identical
cotyledons just after germination. Then, one cotyledon stops growing,
whereas the other continues growing. During the vegetative phase, a
shoot apical meristem (SAM) seems to be silent and no new organ is
formed.

Monophyllaea (Monophyllaea glabra) has the specific meristem (GM:
groove meristem) that has been suggested to correspond to the modified
SAM. However, the molecular background of these meristems remains
largely unknown. Recently, we reported that GM expressed not only
SAM-specific SHOOT MERISTEMLESS (STM) gene but also leaf-
meristem-specific ANGUSTIFOLIA3 gene in Monophyllaea.

In this study, we detected the expression of meristem-related genes with
known functions in Arabidopsis, such as CUP-SHAPED COTYLEDON
(CUC) gene, using the whole-mount in situ hybridization in
Monophyllaea. Interestingly, the expression of STM in GM region
overlapped with CUC expression in Monophyllaca, whereas it was
reported that CUC is expressed in the boundary region between SAM
and leaf meristems and not overlapped with STM in Arabidopsis. We will
discuss the molecular characteristics determining specific meristems of
Monophyllaca, compared with the gene expression patterns of
Arabidopsis.

Kings’ aging influences offspring’ s caste fate
through epigenetic inheritance in termites
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Unicellular Notch signaling - What is the role of
contact sensor before multicellularity?
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Genetic Differentiation and Demographic
Trajectory of the Insular Formosan and Orii's
Flying Foxes
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Analysis of keratin gene cluster in Pleurodeles
waltl
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Insular flying foxes are keystone species in island ecosystems. These
species are vulnerable to population decline because of their small
populations and low reproductive rates. The Formosan flying fox
(Pteropus dasymallus formosus) is one of the 5 subspecies of the Ryukyu
flying fox. Pteropus dasymallus formosus has suffered from a severe
decline and is currently recognized as a critically endangered population
in Taiwan. On the contrary, the Orii’s flying fox (Pteropus dasymallus
inopinatus) is a relatively stable population inhabiting Okinawa Island.
Here, we applied a genomic approach called double digest restriction-
site associated DNA sequencing to study these two subspecies for a total
of 7 individuals. We detected significant genetic structure between them.
Despite their contrasting contemporary population sizes, both
populations harbor very low degrees of genetic diversity. We further
inferred their demographic history based on the joint folded site
frequency spectrum and revealed that both P. d. formosus and P. d.
inopinatus had maintained small population sizes for a long period of
time after their divergence. Recently, these populations experienced
distinct trajectories of demographic changes. While P d. formosus
suffered from a drastic ~10-fold population decline not long ago, P. d.
inopinatus underwent a ~4.5-fold population expansion.

Dynamic Evolution of Retroviral Envelope Genes
in Egg-Laying Mammalian Genomes
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An olfactory receptor gene expressed in the
tongue of squamates
FRBOECREAIIREZREREETF—57
Yy 1TBID 5 FERBOMBEBAICHITT

CREH, ARRERR, TS, RSS2, R
EJZZ
VAR - AR, 2HUROR - Bef, 3566 B ]

K% L O 7 MTIE L b e AV A H SO BELSI AN FAE
L, IO GG TN 0> TWD, ZILETOHE
LTI, oM A I 5T AL YAV ARE BB
MNELFEREN, BAERDED <7 Y hh 7 ThIREIRIC
B H- T2 EBE NI T\, HAILETHLIE /N
DT ) L TIET ANV AR RDESN DS DTN E ST TS,
SO —FEDOHEIJHTHAHNVETTDY ) LEFENT LI5S 5,
4007 /L. LR a—RNF B ey A VAR KDL T
BAR1ESNE R oDso72 (IE I AVIT2ES]) , ZDHH D1
DI DIEARIE A BT B AR T LA U5 AR A5 Al fE
PERHY, TR OZRREF B AER L TR A TE M e
RENTZ, ZOWFIRICEY, BRSO HTIRIEE D55 IRl
BIEEED DU A VAR R OELF| OGN DT M S
RODBLNRND, D7etb 0 R TIRR NI e R
iz,

ANERENE R ET T IS4 7y 79TENE, A
(B M ZHE) B OBLREATEN L TEIBINCD, DI
ZOTEIEN LT, ERICAHELALEYE NENICHLH)
AR ~LES, L, AMEO B ICREIITFEET, &2
NHE BRI ERER B EL COMREITL RN EE BN T
72o LL, UIAEFHO FIZIH BT DR T 25K (tongue-
OR LJ.5) G T DIFFEN20194E (s S e, ARFZET
X, T LRRHESNTOLDERDRBIHD T ) Lh D
tongue-OR DB IR T DIRBEAT 0Tz, ZDBIEF D
ERZ 7y 74T8ORIRE BT 528, AEOHE D
MFET tongue-OR BIRTIZIXEE TEESCBELE A
BONBRNIE, BWRIBINTZ, NTRT A~ H 72 EDED
RNA-seq 7D, ZOBB T HH IO EIZIBWT, fEailx
TEBEICHEBL QDI e MR LT, AL, 2O
HRaE W, HEHIANTZH DO E N EI D EfER L TD
DATREMED DD,

95



Caste differences in dopamine levels in the brain
during metamorphosis in two species of
eusocial bees with different degrees of caste
differentiation
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Of brains and flies: The origins and conservation
of bilateral polymorphisms of asymmetric body,
a left-right asymmetric structure in the
Drosophila brain
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Alternative splicing of TRPA1 gene underlies the
evolution of gustatory preference in a mustard-
feeding drosophilid fly
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Left-right (LR) asymmetry, which can be observed in internal and
external organs of various metazoans is vital for physiological functions.
LR asymmetry also occurs in the brain of Drosophila melanogaster.
Anti-Fascilin 2 (Fas2), an antibody that detects neurites, revealed an
LR-asymmetric structure in adult Drosophila "s brain termed the
asymmetrical body (AB). Typically, wild-type individuals exhibit a
larger AB on the right hemisphere, however, about 8% of the wild-type
population show bilateral localization of Fas2, which has been linked to
long-term memory impairment. Despite these findings, the mechanisms
responsible for the LR asymmetric development of the AB and its
maintenance remain elusive. This study investigates the origins of the
AB polymorphisms and explore the reasons why it is conserved. To
date, we have explored the potential alleles that are correlated with
abnormal AB positioning via Genome Wide Association Analysis. We
revealed that the alleles related to this abnormal phenotype is recessive
and narrowed down 37 potential genes. Subsequently, we adopt RNA
interference screening to investigate the potential causal genes for
bilateral AB. From here on, we plan to identify genes and their genetic
variations that control AB laterality, and further examine the effects of
LR-symmetrical brain on the fitness of Drosophila.

Evolutionary dynamics of
receptor genes in Afrotheria
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chemosensory

Scaptomyza flava is a drosophilid fly species that recently underwent a
drastic diet shift from the ancestral microbe feeding to the obligate
herbivory on the mustard plants, providing a promising system to study
molecular mechanisms of host plant adaptation. Here, we investigated
the evolution of gustatory preference in S. flava towards isothiocyanates
(ITCs), mustard plant-specific defensive toxins that can strongly repel
herbivorous insects by activating a bitter/pain-sensing ion channel called
TRPA1. By combining behavioral, genetic, genomic, and physiological
approaches, we found that 1) S. flava shows weaker feeding aversion to
ITCs than its related microbe-feeding species, 2) TRPA1 is expressed in
bitter-sensing neurons in both S. flava and the microbe feeders at
comparable expression levels, 3) Scaptomyza TRPA1 is spliced into
several isoforms that encode ion channels with various chemical
sensitivities, and 4) chemosensory organs of S. flava are dominated by
less sensitive TRPA1 isoforms. Taken together, these results highlight
the possibility that S. flava have adapted to mustard plants by modulating
the proportion of TRPA1 splice variants to suppress the sensitivity of
bitter-sensing neurons to ITCs, thereby allowing them to feed on the
mustard plants without being repelled by the toxins.

Afrotheria comprises ecologically diverse mammals and is divided into
two subgroups: Paenungulate includeing elephants, dugongs, and
hyraxes; and Afroinsectiphilia including tenrecs, elephant shrews, and
aardvarks. African elephants are known to possess the largest number of
functional olfactory receptor (OR) genes among mammals, with ~2,000
genes. The order Proboscidea (elephants) is evolutionarily closely
related to Sirenia (dugongs and manatees), which have fully adapted to
an aquatic lifestyle independent of Cetaceans with significantly reduced
OR gene repertoires. In this study, we investigated the evolutionary
dynamics of chemosensory receptor genes, OR, vomeronasal receptor
type 1 (VIR), and bitter taste receptor (T2R) genes, using genome
assemblies of 11 afrotherian species that cover all orders. By analyzing
chromosome-level genome assemblies, we discovered that both African
and Asian elephants actually have substantially larger numbers of OR
genes than previously reported. Additionally, sirenians retain 300-400
intact OR genes, a number comparable to that of humans. We also
identified orthologous gene groups for OR, VIR, and T2R genes to
identify genes that have specifically expanded and lost in the lineages
of the proboscidean and sirenian ancestors, respectively. This study
provides insight into how mammalian species have adapted to diverse
environments at the sensory level.
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The genomic basis for trophic adaptation of East
African egg-eating cichlids
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Ancient viral discoveries from metagenomic
data of ancient individuals
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In Lake Victoria East Africa, 500 endemic cichlid fishes have evolved
within only 15,000 years, showing remarkable diversity in morphologies
and ecologies. Among 12 tropic groups of endemic cichlids, an egg-
eater, a cichlid who eats eggs and fries, takes a specialized feeding
strategy. Cichlids generally brood eggs and fries in the mother’ s mouth
and egg-eaters attack a mother holding eggs, robbing eggs by directly
sucking her head. They also present phenotypic features such as reduced
numbers of inner teeth rows, small teeth, hypertrophic lips, and
distensible jaws, which are regarded as adaptive traits for their feeding
strategy. This study aimed to understand the genetic basis of unique eco-
morphologies of egg-eaters. We conducted comparative genomics using
38 whole genomes, including two egg-eaters and two Pundamilia
species, which were determined as the sister lineage of egg-eaters. In
highly differentiated regions (HDRs) for four pairs of egg-eater versus
Pundamilia species, 29 HDRs were shared among four pairs.
These HDRs were located in genes related to various pathways such as
calcium signaling and sweet taste signaling. We concluded that these
HDRs were shaped by positive selection, contributing unique trophic
adaptation.
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Comprehensive detection of
convergences for systematic
convergent evolution

molecular
profiling of
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Ancient DNAs containing viral genomes have been found in
archaeological samples like bones and mummified tissues. These
samples offer insights into past pandemics and long-term viral
evolution, considering the time-dependent rate phenomenon (TDRP).
However, the number of identified ancient viruses is limited, mostly
human pathogens. To address this, we analyzed genomic data from 36
ancient individuals in Japan and over 300 publicly available datasets.
By conducting de novo assembly of non-human reads and utilizing
various methods, including machine learning and CRISPR
immunological memories, we discovered over 50,000 candidate ancient
viral contigs, including around 200 high-quality ancient viral genomes.
These contigs were then subjected to analyses of phylogenetic
relationships, open reading frame (ORF) components, and the
interactions between hosts and viruses to characterize the ancient
virome. For example, phylogenetic analyses of ancient and modern
Siphovirus contig89 (CT89), existing in human oral environment,
revealed the most recent common ancestor and substitution rate of
approximately 10"-5 substitution/site/year, reflecting TDRP. In
addition, comparisons of viral components between ancient and modern
samples revealed differences that might reflect variations in dietary
characteristics. Our results demonstrate the value of metagenomic data
from ancient samples in understanding long-term viral evolution and
ancient viral characteristics.

Ectopic expression of chemoreceptor genes in
fish
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Convergent evolution is one of the most important topics in evolutionary
biology. Phenotypic convergence can be accompanied by molecular
convergence, if that phenotype is directly linked to a specific gene. For
example, lysozymes of ruminants that do foregut fermentation share
more convergent substitutions with those of colobine monkeys than
those of other primates. Various phenotypic convergences can occur at
diverse levels from cells to behavior and between any pair of
phylogenetic clades under similar evolutionary pressures. Thus, there
may be unnoticed functional and taxonomic patterns in convergent
evolution, and it may even be possible that some phenotypic
convergences still remain unnoticed. The ever-growing genomic datasets
would allow us to profile convergent evolution systematically. In this
study, we comprehensively detected molecular convergence among 87
families of placentals for which high-quality genomes are available. To
increase specificity by eliminating false positives due to phylogenetic
topological errors and neutral substitutions, we focused on convergent
substitutions that are conserved and significant under the consideration
of synonymous convergent substitutions. Functional enrichment analysis
of the detected molecular convergences statistically confirmed that our
method gives biologically meaningful results. The functional and
taxonomic patterns and unnoticed signs of convergent evolution will be
discussed.

Olfaction and taste, the so-called chemical senses, detect chemical
substances. Typically, chemical senses have been understood as
localized senses at the olfactory epithelium and the taste bud located in
the nose and tongue, respectively. Recently, several studies have
demonstrated the existence of chemoreception in various organs of the
mouse and human, suggesting its involvement in a variety of
physiological processes such as biodefence and homeostasis. However,
studies of ectopic chemoreception have been limited to a few model
organisms such as mouse and human. In this study, we comprehensively
investigated the ectopic expression of chemoreceptor genes (OR,
TAAR, VIR, V2R, TIR and T2R), which form a multi-copy gene family
in the vertebrate genome. First, we isolated chemoreceptor genes from
whole genome sequences in bichir Polypterus senegalus, a basal ray-
finned fish, and zebrafish Danio rerio, and found 1,173 and 345 genes,
respectively. We then looked for ectopic expression of these
chemoreceptors in 11 tissues using RNA-seq, and found expression of
some receptors in various tissues. In particular, the OR- k and T1R1
genes, which are widely conserved chemoreceptors, were ubiquitously
expressed in all tissues used in this study. These results suggest an
evolutionary conservation of internal chemoreception in fish.
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Evolutionary changes of non-coding elements
associated with transition of sexual mode in the
Caenorhabditis nematode
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Revisit of alternative splicing patterns
modulated by RNA methyltransferase FIONA1 in
Arabidopsis thaliana
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The transition of the sexual mode occurs in widely animals and is
involved in various biological phenomena. In Caenorhabditis
nematodes, androdioecy, polymorphism of males and hermaphrodites, is
observed in several species independently, and the ability of self-
fertilization in hermaphrodite evolved convergently. The sex
determination pathway and genes associated with hermaphroditism have
been identified mainly in C. elegans, and spatiotemporal gene regulation
plays crucial roles in proper hermaphrodite-specific spermatogenesis.
Although the regulatory elements in non-coding regions should be
involved in the evolution of hermaphroditism, the contribution of non-
coding elements to the transition of sexual mode is ambiguous, yet. Here,
we conducted a genome-wide analysis of conserved non-coding
elements focusing on the evolution of hermaphroditism in
Caenorhabditis nematodes using whole genome alignments and
transcriptomics. Rapid accumulation of mutation in androdioecious
nematodes was observed in non-coding element neighbor to the genes
associated with sexual traits. Expression patterns in the androdioecious
nematode supported the involvement of those regions in hermaphrodite-
specific spermatogenesis. Furthermore, those regions might be
associated with the transition of gene expression between the diecious
and androdioecious nematode. These results highlight the importance of
non-coding regions to the transition of sexual modes in evolutionary
processes.

Macro-evolutionary pathway reveals
combinatorial evolution with coupling and
uncoupling of multiple traits in phenotypic multi-
component systems
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Pleiotropic genes, which control multiple traits, are known to play a
crucial role in the environmental adaptation of plants. In Arabidopsis
thaliana, the methyltransferase gene FIONAI (FIOI) has been
identified as a pleiotropic gene. FIO! is expected to control numerous
gene expressions through modulating m6A methylation in U6 snRNA
that influences alternative splicing patterns. The loss-of-function FIO1
shows pleiotropic phenotypes such as flowering time and leaf color.
Recently, several studies have reported the molecular functions of FIO1
in A. thaliana, but consistent conclusions have not been obtained across
studies. This study aims to elucidate the discrepancies in the control of
alternative splicing by FIOI among the previous studies and clarify how
FIO1 influences pleiotropic phenotypes.

To reveal the reasons behind the different conclusions in previous
studies, we reanalyzed differential splicing patterns using RNA-seq
datasets of F/01-knockout mutants from those studies by four analytical
pipelines. Different pipelines provided limited concordance, and data
qualities, including the number of replicates, coverage, and adapter
contamination, largely affected the detection of differential splicing.
Based on these results, we discuss potential causes for disagreements in
claims made by the previous studies and consistent splicing patterns
controlled by FIO!.

Evolution of a novel labro-maxillary interlocking
mechanism in ants (Hymenoptera: Formicidae)
and its correlation with diet types

©Adrian Richter, Roberto Keller, Evan Economo

Biodiversity and Biocomplexity Unit, OIST

BT AT WL, ¥ix R EEMA G- 2 BEHEEETH
5, BEEAL TIIEEIEE ORI AL, k& 72
TR RIS A o T BT S A T D, 2O LT~ miEdl
HAFIVATEECTHDLLOD, 1FEAEHFIENEA TR
VN, AAFGE I, A O - T LA T 3 250 Tk
OBIRERNAL, MEORBMZER L X7 LD~ il
BAF I AL LD TG T 5, £, R LikE
WICTREMZT, T=ruti b/ RAY A | BT T DH LK
HPRIEEBF LT, KIZ, $14,000FE0 M E O R FM 2 HE
L, REBEE GERe B M - Ja TR EE) Df A A iH it
{LZfRAT L=, Z 055, ~ 7o ko KiEs, K
MO OB LE /R EERI LI, £, BEOMAA
DOEELDOT- T v F SNDE R T-HECHE S 1 Hl A%
HEGIRIA LT, Fox OBEER - T BF A S, BRI 2
T BRI R LR 5,

Ants are dominant animals in terrestrial ecosystems. Their success is
arguably related to their unique combination of a eusocial, ground-
oriented, and predatory lifestyle. Many morphological features have
been related to ants’ eusocial life on the ground, including wingless
workers and an antibiotic gland. However, these characters do not
necessarily correlate functionally with the ant’s major ecological role
as predators and nest defenders. Here we describe a mechanical
innovation that may be crucial for this role: when ants retract their
mouthparts, the labrum interlocks with both maxillae through cuticular
outgrowths, keeping it in place in front of the mouth. We hypothesize
that this mechanism shields the feeding apparatus and allows safe use of
mandibles during predation and combat. Examination of 170 species
representing ants and outgroups suggests that the mechanism is
autapomorphic for Formicidae and various interaction types occur in
ants. We reconstruct the evolution of this variation and attempt to relate
different levels of interlocking to feeding ecology. Model tests of
character correlation give only limited support favoring correlated
evolution between locking and diet. Focused biomechanical study will
be needed to better understand the mechanical consequences of the
interlocking and its potential role in the ecological dominance of ants.
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Patterns of skeletomuscular evolution in ants
OLazzat Aibekova, Evan Economo
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Science and Technology

Evolutionarily conserved molecular features of
the avian central serotonergic system
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Ants, one of the most successful groups on the planet, play an essential
role in almost all terrestrial ecosystems. They evolved different
locomotion patterns to be able to move on different surfaces, to exploit
different habitats, and also to cope with adverse conditions. Some ants
are specialized in running, such as desert ants, some are specialized for
gliding, swimming, and many other locomotion types. Adaptations
involve innovations to structure that enhance performance. Thus, to
understand the basis for the evolution of different modes of locomotion,
it is important to study the entire thoracic skeletomuscular system.
Therefore, to gain anatomical and mechanistic insight into the evolution
of functional morphology in ants we use a comparative approach.

Coevolution of exaggerated male and female
genitalia by sex-concordant genes in Carabus
(Ohomopterus) beetle
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Heart evolution: the commonalities between
molluscan oysters and vertebrates and
myoelastic protein conectin.
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Prediction of human facial morphology based on
genomic polymorphisms
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Time course transcriptome analysis
histological observation of cuscuta gall
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Caste differences in biogenic amine levels in the
brains of paper wasps and comparison with
eusocial bees
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Effects of gene flow on the genetic basis of
parallel evolution in sticklebacks
BEFREANSOFOFTHIEDBEERICER
A8

OrlERE", B, AR 22, B3, AL

DBARHE, 2R Bef, SRR i TR - i

This study investigated caste differences in the neuroendocrinal states of
brains at emergence and during colony founding in paper wasp species.
We revealed that the levels of dopamine precursors in the brains were
higher in gynes than workers at emergence in three Polistes species,
whereas those of dopamine and its metabolite did not differ between
castes in these species. Dopamine precursors were stored in the brains
without dopamine biosynthesis at emergence, and then were converted
into dopamine in foundresses during colony founding. The storage of
dopamine precursors in the brains of emerged gynes in the three species
might be an adaptive preparation for behavior and physiology during
colony founding. These characteristics in the paper wasps largely
differed from those in eusocial bees with high levels of dopamine in the
emerged gynes. In honey bees and bumble bees, the emerged gynes
stored higher levels of dopamine and its precursors and metabolites in
the brains in comparison to the emerged workers. This may be based on
phylogenetical differences and associated with degrees of caste
differentiation or plasticity of caste determination in adults.
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Environmental adaptation of Arabidopsis
thaliana in population history: multi-omics
approach of QTL, eQTL and population genome
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Wolbachia in the alien aphid Cinara cedri: strain
identification, localization and vertical
transmission
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Exploring the Causes of Elevated Mutation Rates
in Unique Aquatic Plants
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Evolution in Airport: polymorphism of color
patterns in pygmy grasshoppers under the anti-
predatory environment
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Rapid purging of introgressed genome after
tsunami-induced hybridization
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Superorganismality in social aphids
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Tryptophanase disruption underlies the
evolution of stinkbug-Pantoea mutualism
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Genomic divergence and the genetic
architecture of phenotypic differences between
sympatric fishes of Oryzias in Lake Poso
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Why a philosopher of language is interested in
camouflage?
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Testing the intraspecific
hypothesis in an ant comunity
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Predicting ecosystem changes by a new model
of ecosystem evolution
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QTL analysis for flower color differentiation
between Lotus japonicus and L. burttii
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Typhoon-induced Lammas growth promotes the
non-dormant life-cycle of the Great Orange Tip
butterfly Hebomoia glaucippe.
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Frequency-dependent selection and ecological
emergence in budding yeast
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Optimal mode-switching strategies for prey
capture in hybrid predator agents
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SonicParanoid2: fast, accurate
comprehensive orthology inference
machine learning and language models
SonicParanoid2: #WFELEB/ETILERLV-E
E, BRIENOWBMA IILYOJREEE

CavrTa—) YATFh—L, EiGE
UK - Bt e - S s Ak

and
with

Predatory pursuit and capture of prey have attracted the interest of many
researchers due to their importance for survival, and a large amount of
findings have been accumulated across a wide range of species.
However, most of these studies have focused on steering during pursuit,
namely, which direction to move in a given situation, and decisions on
the magnitude of movement remain largely unexplored. Here, we
developed a hybrid model that learns the optimal mode-switching
strategy in a given environment by hierarchically integrating a well-
known biological pursuit model into a deep reinforcement learning
framework. The hierarchical agent enables us to investigate the
association between optimal decisions on mode-switching, namely,
rushing and stalking, during pursuit and the environmental constraints
the individual faces. Our results show that the hybrid architecture is
useful for examining the optimal balance between reward acquisition
and travel costs for an individual in predator-prey interactions and is
reminiscent of hunting behavior observed in large terrestrial mammals
such as lions. This intriguing finding suggests that applying our
hierarchical model to the diverse environments encountered by different
animal species may provide thought-provoking insights into biology.

The accurate inference of orthologous genes is a prerequisite for various
genomic and evolutionary studies. SonicParanoid is one of the fastest
tools for orthology inference. However, its scalability and accuracy are
hampered by time-consuming all-versus-all alignments and proteins
with complex domain architectures, respectively. Herein, we report an
update to SonicParanoid, which involves the use of machine learning to
overcome the abovementioned two limitations. Now SonicParanoid is
up to 18X faster than comparable methods and the most accurate in the
Quest for Orthologs benchmark.
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Global connectivity and symbiosis of Palythoa
hexacorals
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Hybrid speciation by sexual
simulation study
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Biogeographical barriers led to speciation events in several groups of
marine organisms. Although coral reefs are among the most diverse
ecosystems on Earth, the influence of barriers to the dispersal of corals
and their symbionts at large scales is not fully understood. We sampled
the sibling hexacorals Palythoa caribaeorum (Atlantic Ocean) and P,
tuberculosa  (Indian/Pacific oceans) and wused next-generation
sequencing to reveal global patterns of coral connectivity and symbioses
across the main biogeographical barriers for shallow-water coral reef
organisms. Populations with the lowest connectivity will reveal the
strongest biogeographical barriers to dispersal within and between ocean
basins. Regarding symbiont diversity, our preliminary results showed
that coral samples from Atlantic and Indian/Pacific have different
bacterial and Symbiodiniaceaec compositions. On the other hand, the
same generalist lineage of Corallicolida was found associated with
corals from the Atlantic and Indo-Pacific oceans. Additionally, stress-
tolerant symbionts of Symbiodiniaceae were found associated with
corals from the regions with the warmest seawater temperature and
lowest pH seawater conditions. Such results will contribute to
understanding the mechanisms that drive global biodiversity patterns,
which is also crucial to forecast the outcome of ongoing environmental
changes.

Temporary social parasitism in the ant
Strumigenys mutica: colony composition and
behavioral observation of a mixed colony with its
host species Strumigenys solifontis and S. lewisi
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© Riou Mizuno'?, Chun-Chi Lin3, Kunio Sadahiro Ryota
Hosokawa?, Shogo Makita?, Hiroki Matsumura?, Fuminori Ito?

'0IST, ?Faculty of Agriculture, Kagawa University, *National
Changhua University of Education, Taiwan

Evolution of novel sexual displays and mate preferences (i.e., mating
traits) can lead to speciation by causing reproductive isolation from the
ancestral form. Yet, it remains unclear how novel mating traits can
evolve despite that mutant mating traits mismatching with the ancestral
form should generally reduce reproductive success in the ancestral
population. Based on evolutionary simulations, here I propose that co-
action of sexual selection and hybridization can promote the formation
of a new hybrid species with novel mating traits. The simulation model
assumes that females can gain direct fitness benefit by choosing healthy
males. Evolutionary dynamics in this model can have multiple
alternative stable states since arbitrary display traits that cannot be
copied by unhealthy males can evolve to become exaggerated to
advertise healthiness. Simulations show that hybridization between
genetically diverged parental lineages that occupy the same stable state
can cause the hybrid population to leave from the original stable state
because hybridization can generate various novel mate preference and
sexual display, thereby altering the sexual selection regime. This can
trigger the subsequent evolution towards previously unoccupied new
stable states, which leads to speciation. These results may offer plausible
explanations for puzzling cases of non-ecological hybrid speciation and
sexual radiation.

Environmental DNA meets evolution: systematic
analysis on species realized thermal niches and
their vulnerability to climate warming in ray-
finned fishes
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Temporary social parasitism is known in several ant species. Queens of
temporary social parasites invade a host ant colony, kill the host queen,
and use the host workers as a workforce during the colony founding
stage. We confirmed that the rare species Strumigenys mutica is a
temporary social parasite of other Strumigenys species as S. lewisi and
S. solifontis. We collected seven mixed colonies consisting of a S. mutica
queen and its host species. In contrast, 14 mature pure S. mutica colonies
included a S. mutica queen and mutica workers. The pure colonies were
extremely large compared to other species of this genus (max approx.
5000 workers per colony). Queens of S. mutica have more ovarioles (11-
17 in total) than those of other Strumigenys species. Behavioral
observation of a mixed colony revealed that S. mutica was highly
integrated with their host ants. The foragers of captive S. mutica colonies
did not show the ambush hunting, which is the common hunting tactics
of short-mandibulate Strumigenys species, and accepted general soil
arthropods as prey. Therefore, we conclude that S. mutica is a temporary
social parasite, showing a novel life history compared to other
Strumigenys ants.

Trait evolution is one of the most important topics in evolutionary
biology as traits are directly affected by evolutionary pressures at the
interface between organisms and the changing environment. Unlike
sequence data, it remains much more difficult to obtain trait data for
diverse clades in a systematic way. Measurement of many traits involves
laboratory studies of focal species that are often difficult to observe,
capture, and/or transfer to the laboratory due to, for instance, its size,
captivity conditions, or even conservation status. Recent advancements
in environmental DNA (eDNA) technology would change this situation
by allowing systematic acquisitions of distribution data that presumably
reflect traits of various species. In this study, we systematically
quantified the thermal habitats of 130 marine fishes surrounding the
Japanese archipelago by using nationwide eDNA data by ANEMONE.
While many species were revealed to inhabit close to their thermal
tolerance limits, phylogenetic generalized least squares analysis
indicated a significant phylogenetic signal on their thermal safety
margins. These data suggest that species vulnerable to climate warming
can be phylogenetically imputed. We envision that comprehensive
eDNA data will provide a powerful tool for investigating trait evolution,
such that systematic collection of sequence data has fundamentally
impacted evolutionary studies.
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Sociogenetic structures of two parthenogenetic
ants with contrasting modes of colony
reproduction
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Trojan horse in Insect-Microbe symbiosis
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Social insects have two levels of reproductive systems: individual-level
and colony-level. We compared sociogenetic structures of two ant
species that both produce individuals parthenogenetically but adopt
different modes of colony foundation. The analyses based on
ddRADseq-derived SNPs showed clear genetic differentiation among
nests in Monomorium hiten, where winged queens can establish new
nests independently. In contrast, in M. triviale, which produces wingless
queens, no genetic differentiation was detected. Additionally, in M.
triviale, behavioral assays demonstrated low levels of aggression
between workers from different nests, at least in the investigated
population. These results suggest that M. triviale possesses
unicoloniality, a social structure characterized by the absence of colony
boundaries at the nest level, with the population composed of a single
colony. Our study proposes an additional scenario for the evolution of
social structure in ants: the combination of individual-level
parthenogenesis and colony-level low dispersal ability results in
unicoloniality.

Phylogenetic analysis of lysyl-tRNA synthetase
and aspaltyl-tRNA synthetase
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Many animals and plants have symbiotic microorganisms within their
body and they interact intimately with each other. However, in
mutualism, selfish symbionts, which derive benefits from the host and
simultaneously cause harm, threat the evolutionary stability of
mutualism. The bean bug R. pedestris (Heteroptera: Alydidae) harbors
Caballeronia symbionts in the posterior midgut. The midgut of R.
pedestris consists of four distinct sections called the M1, M2, M3, and
the symbiotic organ M4, in which millions of Caballeronia symbionts
are housed in the midgut crypts. The R. pedestris newly acquires the
Caballeronia symbionts from the ambient soil every generation after
hatching. To acquire the specific symbiont from complex soil
microbiota, the R. pedestris have evolved to develop specialized
symbiont selection mechanisms, sorting organ, immunity and
competition between symbionts. However, in the R. pedestris-
Caballeronia symbiosis, we discovered a lethal selfish symbiont that
kills the host even though the symbiont is able to colonize and
proliferate in the symbiotic organ same as the native symbiont,
Caballeronia.

Olfactory avoidance of toxic volatile
electrophiles is mediated by a broadly tuned
olfactory receptor in Drosophila
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Plant-derived electrophilic toxins are detected in the diet of both fruit
flies and humans by the pain receptor TrpAl, which initiates a contact-
mediated aversion response. Here we report that another sensory
modality, olfaction, is necessary for behavioral avoidance of these same
electrophiles when volatilized. Exposure to volatile allyl ITC (AITC)
killed all adults within ten minutes. We first screened electrophile-
detecting-Odorant receptors (Ors) through exhaustive
electrophysiology on the whole olfactory organs of D. melanogaster.
Once candidates were identified, by Gal4/UAS heterologous expression
of these Ors, we conducted a behavioral avoidance assay and found that
this Or mediates aversion. Finally, we took advantage of the distantly
related drosophilid fly Scaptomyza flava, which is a specialist herbivore
of mustard plants. Because mustard plants release a variety of ITCs
upon tissue damage, we hypothesized that the S. flava has evolved an
expanded repertoire of these ITC-detecting Ors than D. melanogaster
and other microbe-feeding relatives. Consistent with this, we found that
orthologs of these Ors were are more broadly tuned to the diverse ITCs
than in D. melanogaster. We conclude that insects perceive and avoid
dangerous volatile electrophiles using the olfactory sensory modality.
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Evolutionary history of UGT genes involved in
xenobiotic metabolism in mammals and birds
and their relationship to plants
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Visual adaptation to deep Antarctic Ocean in
Notothenia species
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How the local positive natural selection affects
human genome evolution? - Using CYP1A2
gene polymorphisms as an example-
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Centromere repositioning underlies karyotype
evolution in Oryzias fishes
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Metagenomic analysis of stomach contents
reveals the feeding habits of nudibranch
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Population genome analysis of Toxoplasma
gondii isolated from an island in Southern Japan
identifies unknown ancestral lineages linking T.
gondii in East Asia and the Americas
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Decoding Japanese genetic architecture by
whole-genome sequencing
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Analysis of the anhydrobiotic mechanism
through shotgun proteomics of tardigrade
mitochondria
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We generated the Japanese Encyclopedia of Whole/Exome sequencing
Library (JEWEL), a high-depth whole-genome sequencing (WGS)
dataset of 3,256 individuals collected across Japan. The analysis of this
dataset reveals genetic characteristics of the Japanese population that
were not discernible using array data. First, the rare variant-based
analysis revealed a fine-scale genetic structure among the Japanese.
Second, we identified novel population-specific loss-of-function
variants (LoFs) and further observed a number of LoFs were enriched in
specific transcripts for a subset of genes even if they had low Loss-of-
function Observed/Expected Upper-bound Fraction (LOEUF) scores,
PTPRD, an immune-related gene, as a plausible example. Third, we
identified 44 archaic segments that were significantly associated with
complex traits and the majority were specific to East Asian. Fourth, we
identified genetic loci under the pressure of natural selection in this
population. Collectively, our work provided new insights into genetic
characteristics of the Japanese population.

Water is essential for all living organisms; however, some organisms,
including tardigrades, withstand environmental desiccation by entering
a dehydrated ametabolic state known as anhydrobiosis. Despite the
completion of tardigrade genomes in several species, the specific
mechanisms that protect biomolecules from denaturation during
anhydrobiosis are not fully understood. In this study, we focused our
attention on tardigrade mitochondria, which share close genomic and
structural similarities with other animal mitochondria, but possess a
unique feature - the acquisition of the ability to undergo anhydrobiosis.
To unravel this intricate and elusive mechanism, we performed shotgun
proteomics on the tardigrade mitochondrial fraction. Our analysis
identified 711 proteins as preferential to the mitochondrial fraction.
Notably, two of these proteins were potentially acquired via horizontal
gene transfer during evolution in the lineage to the tardigrade. Both of
them improved hyperosmotic tolerance of human cultured cells by
heterologous expression. These findings suggest the occurrence of
horizontal gene transfer or the evolution of proteins similar to those
found in extremophilic organisms, facilitating the acquisition of
anhydrobiosis in tardigrade mitochondria. By highlighting the central
role of tardigrade mitochondria in this unique adaptation, our study
contributes to a deeper understanding of anhydrobiosis and its
evolutionary implications.
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Parallel evolution of vision during the transition
from nocturnal to diurnal hawkmoths
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Elucidating mechanisms of the emergence of
acquired anti-cancer drug resistance in lung
cancer.
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The transition from nocturnal to diurnal ecology has repeatedly
happened throughout evolution in many animals, e.g., primates and
butterflies. However, the effect on vision by the recent transitions among
closely related species is poorly understood. The hawkmoth family
(Lepidoptera: Sphingidae) is an ideal group to examine such an effect
because it includes multiple nocturnal and diurnal genera. We thus
collected five nocturnal and five diurnal species and sequenced RNAs
from their eyes. All ten species possessed three opsin genes (ultraviolet:
UV, short-wave: SW, long-wave: LW). Not only the gene number, but
also the opsin gene expression patterns were conservative among
species. The species tree showed the diurnal lineages had independently
emerged at least thrice, but in SW and LW opsin trees diurnal opsins
formed monophyletic groups. We found an excess number of parallel
amino acid substitutions, suggesting positive selection acted on diurnal
opsins. We also predicted about 20 nm reduced separation between short-
and long-wavelength sensitivity peaks of the visual pigments in diurnal
species based on the electrophysiological measurements of the
compound eye’ s spectral sensitivities. Our findings suggest that the
parallel evolution of opsins may have enhanced the color discrimination
abilities of diurnal hawkmoths to adapt to the daylight environment.
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Functional differentiation of
olfactory receptor V2R in cichlid
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Lung cancer is the leading cause of cancer death in the world. Activating
mutation of epidermal growth factor receptor (EGFR) which induces
constitutive activation of EGFR signaling pathway is a major oncogenic
driver mutation of lung cancers. Inhibitors against EGFR tyrosine
kinase (EGFR-TKIs) dramatically improved the prognosis of EGFR
mutation-positive lung cancer. However, acquired resistance after the
initial clinical response is widely observed. For example, a drug-
resistance mutation (e.g., T790M) which occurs in EGFR is one of the
acquired drug resistance mechanisms. Because the T790M resistance
mutation is newly emerged in initially T790M-negative drug-tolerant
cancer cells, the presence of drug-tolerant cancer cells is a very serious
problem in cancer therapy. Therefore, it is important to elucidate the
process of the emergence of resistance mutations in drug-tolerant cancer
cells. In this study, to elucidate the process of the emergence of EGFR-
TKI resistance during cancer therapy, we used primary and relapsed
cancer cells derived from the same EGFR mutation-positive lung cancer
patient. Our study revealed that cell cycle arrest and anti-apoptosis
response were induced by EGFR-TKI treatment. Furthermore, we found
a specific mutational pattern leading to the emergence of the T790M
mutation in the relapsed cancer cells.

Genomic, transcriptomic, and proteomic
approaches toward understanding
mitochondrial genome evolution in the common
tree frog, Polypedates leucomystax
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OYuuri Yasuoka, Yasushi Okazaki
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Cichlids, which belong to one of the largest groups of teleosts, have
undergone remarkable diversification in a short period through adaptive
radiation. For that reason, cichlids are well known as model organisms
for speciation. Due to the great diversity in the nuptial coloration of
males, visual senses were kept focused in cichlid speciation studies. On
the other hand, diversification in olfaction has also been reported in
cichlids. Previously, we demonstrated that cichlid have expanded the
copy numbers of vomeronasal type-2 receptors (V2Rs) which are
indicated to detect food odors and alarm substances in teleosts. This
suggests the contribution of V2R receptors to the diversification of
cichlid. In this study, we aim to elucidate the origins of V2R
diversification and ligand differentiation in cichlids through
phylogenetic analysis, selection pressure analysis, and functional
analysis employing the c-fos neuroactivity assay.

The mitochondrial genome (Mito-genome) of almost all bilaterian
animals encodes 37 genes (13 proteins, 2 rRNAs, and 22 tRNAs).
However, why this gene repertoire has been ultra-conserved for over
500 million years remains unsolved. To obtain clues to solving the
mystery of Mito-genome evolution, here we focus on the common tree
frog, Polypedates leucomystax, of which Mito-genome have lost the
sequence encoding an ultra-conserved motif of Atp8. This frog is the
only vertebrate reported to have lost the a8 gene and is designated as
an invasive alien species spreading in the Ryukyu islands. We obtained
larval samples from exterminators and performed genomic,
transcriptomic, and proteomic analyses. The RNA-seq data revealed
that the Polypedates atp8 gene was indeed transcribed. Homology
searches to genome and transcriptome assemblies suggested that the
atp8 gene had not migrated to the nuclear genome. Presence of
Polypedates Atp8 protein in the functional respiratory chain complex V
(ATP synthase) was experimentally validated using blue-native PAGE
and label-free quantitative mass spectrometry. These results indicate
that the apparently abnormal Atp8 protein functions normally in
mitochondria of Polypedates cells. To further infer the functional
background of the Polypedates atp8 gene evolution, we are now
conducting experiments using Xenopus embryos and human disease
cells.
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Investigation of evolutionary features of
selection target haplotype in the Japanese
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Gene flows between Sulawesi macaque species
with geographically continuous distribution
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We found signatures of positive selection in humans at a locus of
PSCA associated with gastric cancer. Major three haplotypes, TCA,
CCA and CAG has been derived from standing variation and they
were shared among world-wide human populations in the 1000
Genomes Project. Among the three, CCA and CAG were positively
selected simultaneously in Asian and African populations,
respectively. Analyses of selection signals, onset ages, and a
phylogenic analysis suggested that an “adaptive” target haplotype
has changed multiply throughout human history. It suggests that
human populations have respond multiple environmental change
dynamically. This pattern is different from other cases of target
haplotypes emerged from standing variation: KI7LG, in which a
common haplotype is adaptive among distinct populations, or
SLC3049, in which each population has each specific target
haplotypes. To examine how common the observed type of selection
in our study is, we start the analyses for the Japanese. Of top 15 loci
which shows extremely highly differentiation between the Japanese
and Han Chinese in Beijing by using genome-wide Fsr values, we
detect two loci which have signatures of positive selection in the
Japanese and further discuss their evolutionary features.

The Sulawesi macaques are endemic to the Sulawesi island (Indonesia)
and have differentiated into seven morphologically distinct species in their
respective allopatric habitats. Their hybrid individuals have been reported
in the border zones of their habitats. We previously showed gene flows
between five Sulawesi macaque species with neighboring habitats. In this
study, we focused on the other two species, M. ochreata and M.
brunnescens. We determined exome sequences for Sulawesi macaque
species and extracted SNPs for genetic analyses. PCA clarified the genetic
differentiation of seven Sulawesi macaque species. The gene flow between
M. ochreata and their geographically adjacent species, M. tonkeana, was
detected using Patterson ’ s D statistic based on the phylogeny we
constructed. A M. ochreata individual with a habitat near the boundary
showed a higher affinity with M. fonkeana than the others, indicating a
recent or ongoing gene flow between the two species. In contrast, gene
flow between M. brumnescens, the species separated from the other
Sulawesi macaque species by the sea, and their geographically closest
species, M. ochreata, was under detection limits. We are exploring the
mechanisms that keep genetic differentiation in Sulawesi macaque species
with geographically continuous distribution despite the gene flows.
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Biosynthesis pathway of cyanogenic glycoside
and its convergent evolution in Lepidoptera and
plants
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Exploration of Human-Specific Gene
Expression Induced by Transcriptional
Activity of Transposable Elements in the 3D
Genome Structure
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Evolutionary mechanism of bow-tie architecture
in intracellular molecular network.
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Exploring genetic changes related to lifespan
evolution associated with the acquisition of
flight
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Many biological networks, including gene regulatory networks or
signaling networks, exhibit characteristic hierarchical structure known
as bow-tie, which consists from a narrow middle layer, multiple inputs
and outputs. Such architectures are widely seen in the molecular
networks within a cell, suggesting that a universal evolutionary
mechanism underlies the emergence of bow-tie architecture. The
previous simulation studies proposed that the bow-tie architecture
emerges when the ideal outputs are redundant and mutations in network
link strength are multiplicative manner. Our dynamical analysis clarifies
the mathematical mechanism of the bow-tie evolution suggested in the
previous studies. Based on the mathematically obtained conditions for
the bow-tie evolution, we newly report that environmental fluctuation
enhances the bow-tie emergence, regardless of the redundancy of an
ideal goal, when the link intensities representing molecular interactions
are small at the initial condition of the evolutionary simulation. Further,
we demonstrate that the increase in the number of inputs and outputs
facilitates the emergence of bow-tie architecture even when starting from
strong network links. Our data suggest that bow-tie architecture emerges
as a side effect of evolution rather than a result of evolutionary
adaptation.
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Birds and bats with the ability to fly, many species have longer life
spans than non-flying species of similar body size. Longer-lived
species are thought to experience selection pressure on genes and
pathways involved in long-term survival, such as DNA repair and
cancer suppression. While many studies have shown that the
acquisition of flight shapes interspecific differences in longevity, it
is not clear what genetic changes have occurred with the increase in
longevity of flying species. In this study, we searched for longevity-
related genes that show characteristic evolutionary patterns and/or
convergent amino acid substitutions in flying species with the aim
of identifying genetic changes associated with longevity in flying
species. We found several genes exhibit different evolutionary rates
in avian and bat lineages. We also identified several genes that
exhibit convergent amino acid substitutions in the ancestors of both
birds and bats. In the presentation, we will discuss the association of
the genes identified in this study with the evolution of lifespan.



Function of B chromosome and relationship with
sex chromosome evolution in Drosophila
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Search for the female determinant factors in
the termite Reticulitermes speratus
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Species comparison of the
transcriptome of Drosophila brain
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Genomic analysis of population structure in
Japanese Arabidopsis halleri
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Assessing inbreeding depression in captive bred
endangered plants by detecting deleterious
mutations
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Exploring the Molecular Mechanisms of
Human Acclimatization to High-Altitude
through Differential Gene Expression Induced
by Hypobaric Hypoxic Environments
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Evolutionary trajectory of Y chromosome loss in
Drosophila ~ translocations and gains of Y-
linked genes
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Allelic disruption of umami taste receptor
gene TAS1TR1 in a non-insectivorous
strepsirrhine primate, potto
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A primate Suborder Strepsirrhini is comprised of two Infraorders
Lemuriformes (lemurs) and Lorisiformes (galagos and lorises) with
varied diets. A previous study revealed that the ancestral type of
primate umami taste receptor TASIR1/TAS1R3 heterodimer was
sensitive to nucleotides of insects on which many of small-bodied
primates, such as strepsirrhines, are dependent as a main food
source. While whole-genome sequence (WGS) databases of
strepsirrhine primates have been made publicly available, their
assemblage remains concerned and the only one of two allelic
sequences are provided. We employed the targeted capture
specifically probing the TASIR genes, TASIRI, TASIR2, and
TASIR3, followed by the short-read massive-parallel sequencing
for one individual each of nine Strepsirrhini species (four lemurs:
Lemur catta, Eulemur macaco, E.fulvus, Varecia variegate; two
galagos: Otolemur crassicaudatus, Galago senegalensis; three
lorises: Nycticebus pygmaeus, N. coucang, Perodicticus potto). With
our high-depth sequencing, we found that the potto's TASIR1 was
heterozygous with intact and disrupted alleles due to a premature
stop codon interrupting seven-transmembrane structure. Pottos eat
mainly fruits and gums and only occasionally eat insects that other
species don't. This may have loosened the selective pressure to
maintain the functional TASIR1 gene.



Estimation of the rate of sex chromosome non-
disjunction in Drosophila nasuta
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Investigating the Relationship Between
ApoEb and Novelty-Seeking: Examining
ApoEb-Related Behavior and its Genetic
Variations in Medaka (Oryzias latipes)
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Exploration of insulin-like peptides(ILPs)
responsible for the development of rhinoceros
beetle horns.

HINLL DAV A XEHET DAV R HERTFR
(ILP)DFF*R

CIRBE3E T, [ 2
ERSER - Bl 2B S7 % - B

FrévtiiEskix, o @R EERTENRLNLOIKE
THY, ITEIHPHICE 5323 TWa. LaL, E0ik
WL D BRI A 7 — L CAE BUE K IT BT 2003
BB TR, 22T, FAeb DS THFSEIC L - T arik
R BAEATE) RO BRI =R Ao/ =R AF )
ZRWT, #FrarttiBsRomm b A Bk ik kI BB Lizh
ZHALEAREHNSTR TV D, RBFFE I, FrartkiBask
DOESEFHBALRRE(L T D% R LT RIRZ ]
2 Eb (ApoEb) (2& B LT, ZDEIEIEEAY 1 DI TH)
AT L, FrarthiBsROEFZEICE G T 585 T4 BA T
FU7Tz. £, ApoEb A AKX H L Bp ARG A PEB R
BEEATENA T, ¥KIZ, ApoEb O#=G FRHifE A & Lol
10 kbp Ot FFIH 27 LIS I R TR L 72, A%
FTIE, INBT —2MBHEERSND ApoEb DR LAL
JI DA B E D BIRIZ OV THRE T 5.

Genome-wide Diversity Analysis to Infer
Population Structure and Population History
of Medaka (Oryzias latipes) in Nansei Islands
T/ LBREBITICLIBEHEER AT HOELHE
EEETORERHTE

CRRE, R, BEEFRE—, NI ST, AT
931,3

R BelE g, 2L 2, SAEEIR- [, 4 —fitHlik
NN A—F == Ty

AT REY DAY AR TG B DA FEREIETFL TRY,
WA M RPUEE OB ChHD W RB LA AR,
FATHIE CTIEA L AV R BIRD /o7 70 (KD) M A X
HELLTZZEND, A AV AMRERIE LD A YA Xl 2
HHITND, LInL, N7 oL CEERA
VAVAEART FRALP) B REES T, B ILP 1T
FEZ LB S-S, WA E DS ERELTERY, ZoAaH8
FENT 2 N EEIZ L QWD ARIFIECIED 7 R A CHIEEE D
ILP %3572, BT RALDOF ) AMEHDD ILP 2R
Liz, TDFER, 550 ILP A5, HTE, HRER A%
WHLUZ ECHEN M TORSNT 714 AT, B
FEIECT B R B OIERZ R TND, F2, 5209
H3250 ILP &0 KD Z#d TRY, [EMFA0MT L 1%
REMRED IR P REIBIZ DWW THE LV,

114

EHORBENTE BBREICKEGEEEZTD. BIZIE,
m Al [EE R ThHHNEIX, WIROFEE ST, FOEE
WAL CEZ, — 5T, Ml EBICERT DAL T,
R VLA T AR R SR AR B ~E /N L7z AT REME
PRDENTND. ZO XL, KRl e A tH D5
a, ML TERBOBE HIEILROND. AX BB
CThE, FESIUINSEFI & MPHBEE R & O B CIIE B/ /bR
RN ent, ZhR BRSO, NAHRHE
WCEBRERRODIFIARHATHS. FZTREBIE, LB
FOMMAR % & Tom Faa6 55 AS DT 7 L8R fEAT
\ZEo T, MRS~ DI O I A3 A 7. UM
Ve S (SR, FH24018 (R) L/ P % SR (123045,
ZH185{#{A) 2 VYT RAD-seq 24TV, 7/ MBI HE
SR ARG UTZ. RIEETIE, SN EESL RN HE
TESHDFE P 3k 5 A 1 O RIS R Bt A S 5
2.



Horizontal gene transfer evolution from marine
bacteria to gut microbiome in cetacean lipid
digestive adaptation
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Transcriptomic comparative analysis of queen
bees during lifestyle transition

“Yuhang Jia, Takashi Makino
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In exchange for providing habitation and nutrition, animals ask intestinal
symbiotic bacteria to break down nutrients they cannot digest themselves.
Horizontal gene transfer (HGT) among different bacterial species allows
them to adapt to new environments rapidly. In bacterial symbionts in
animals, adaptive HGT from environmentally-derived bacteria leads to
adaptation to their environment earlier. They may also have potential to
facilitate the expansion of host animals into novel environments. Some
cetaceans (porpoises, dolphins and whales) consume zooplankton and
deep-sea organisms containing a lipid that is difficult to digest by many
mammals (i.e., wax ester). Here, to identify lipid-digestive enzyme genes
(lipase) acquired through HGT from marine bacteria, we
comprehensively determined the gut microbiota metagenomes from each
digestive tract site of minke whale, sperm whale, and Stejneger's beaked
whale. Then, they were compared with the marine bacterial genome
database. HGT of lipase from marine bacteria was detected especially in
the duodenal region, which plays a role in lipid digestion in animals. HGT
of lipase from marine bacteria adapting to dissolved lipids in seawater
may have promoted wax ester consumption in cetaceans and enabled their
aquatic adaptation to the entire oceanic zone.

Phospho-tyrosine signaling of unicellular
holozoan and origin of animal multicellularity
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The evolution of sociality is thought to be an important event in
evolutionary biology. Social insects are important materials to study
the evolution of sociality. Hymenoptera (ants, bees, and wasps) is a
well-known taxon, that contains different species with distinct
behavioral and genetic phenotypes in the distinct levels of sociality.
Bumblebee, a type of primitive social insect, which the queen shows
distinct behaviors in different stages, transits from solitary to social
lifestyle. In corbiculated bees, this pattern shows several times, from
orchid bees to bumblebees (Cardinal et al 2011). Previous studies
focus on the transcriptomic profiles of certain species during the
lifestyle transition, but there are no studies comparing bee species
with distinct lifestyles. More comparative genomics studies have not
been performed yet. Here, using transcriptomic data of distinct
species with different stages, we investigated genes evolving lifestyle
transition and conserved genes across species with similar lifestyles.

Parasitic lifestyle and genome evolution of
novel endosymbiotic Clostridia within
cellulolytic protists
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Regulatory mechanism underlying
photoperiodic response of fatty acid desaturase
Fads2 in sticklebacks
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Selecting useful CNS for rice improvement
based on structural variations causing gene
expression change
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An attempt to estimate phylogenetic
relationships using whole genome sequencing
data in the Delphinidae family
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Deciphering metazoan evolution to
understand the evolutionary history of Whole-
body regeneration.

© Shankar Chereddy', Rei Kajitani2, Miho Hosaka3,
Takehiko Itoh?, Makoto Kashima?®, Takashi Makino'

ITohoku University, Tokyo Institute of Technology, *Toho
University
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Regeneration and its differences across species have been a
scientific conundrum that are yet to be explored. Species like
planaria and hydra can regenerate their entire body structures from
small tissue fragments through Whole-body regeneration (WBR).
But this process of WBR is not seen uniformly across metazoans
and is largely lost across the Bilaterian clade. Since Cnidarians
possess WBR, it can be inferred that the last common ancestor of
Cnidarians and Bilaterians possessed WBR ability which was
eventually lost through evolution in Bilaterian species. In the current
study, we explore conserved genomic elements related to WBR that
could have been present in the last common ancestor of Cnidarians
and Bilaterians. This revealed a set of 18 genes to be uniformly
conserved across WBR species. Furthermore, all the WBR genes
possessed homeodomains in their regulatory regions indicating a
potential role for homeodomain transcription factors (TFs). In
addition, proximal enrichment of homeodomain TFs identified T-
box factors to be significantly associated with homeodomain regions
in the regulatory regions of WBR genes. Also, single cell RNA-Seq
data showed that most of the WBR genes are expressed in X1
neoblast cells of planaria implying a role in homeostasis of the
aforementioned progenitor stem cells.



Genetic Basis of Sexual
Harmonia axyridis Spots.
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Evolutionary mechanisms of temperature
adaptation of circadian rhythmic genes in
Drosophila albomicans

©Agarwal Sheetal' and Koichiro Tamura'-2

'Dept of Biol. Sci., 2RCGB, Tokyo Metropolitan Univ.
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The mitochondrial genome and phylogenetic
analysis of dolphin genus Lagenorhynchus
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A fruit fly species, Drosophila albomicans, expanded its distribution
from tropical southeast Asia towards the temperate zone in 1980 s.
The cold tolerance of this species is known to be largely improved
by cold acclimation. To clarify how the cold acclimation response is
triggered in this species in the temperate zone, we focused on the
seasonal difference in daylight time, which is more distinct in the
temperate zone than the tropical zone in addition to the difference in
the environmental temperature. We examined the difference in cold
tolerance responding to the cold acclimation in different daylight
time conditions, using five D. albomicans strains from different
geographic locations. We found that the cold tolerance of strains
from Taiwan and Japanese main island became higher in the short
daylight condition while the day light condition did not make effect
on the strains from Malaysia and Okinawa, suggesting the
possibility that the response to the daylight condition is an important
factor in the distribution expansion to the temperate zone. We also
examined the expression of the tim gene, a key component of the
circadian rhythm.

Comprehensive analysis to elucidate the gene
regulatory mechanisms regulated by the
AmnSINE1 region.
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Exploring the sex ratio distorter of Drosophila
obscura
Drosophila obscura |21+ 5 L E /B F D RFR
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Genes involved in spread of SARS-CoV-2 into
the lower respiratory tract may be under
adaptive selection.
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Spatiotemporal distribution analysis of SARS-
CoV-2 variants in the Kitakawachi area based on
genomic analysis
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Functional characterization of a sole bitter
taste receptor in sharks and rays.
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Bitterness is one of the five basic tastes and is perceived via taste 2
receptors (T2Rs), known as bitter taste receptors, in most
vertebrates. One of the most important questions in T2R research is
when T2Rs were acquired during vertebrate evolution. T2Rs have
been found only in bony vertebrates, but a recent comparative
genomic study revealed that T2R sequences are present in sharks
and rays (elasmobranchs), cartilaginous fish. To examine whether
elasmobranch T2Rs work as oral bitter sensors, we conducted
phylogenetic, functional, and mRNA expression analyses of T2Rs
in elasmobranchs. Phylogenetic analysis revealed that elasmobranch
T2Rs consist of a single orthologous group. Functional analysis of
T2Rs in sharks (Chiloscyllium punctatum and Scyliorhinus
torazame) and rays (Hemitrygon akajei and Pristis pectinata)
revealed that elasmobranch T2Rs responded to several substances
known as agonists of bony-vertebrate T2Rs and that the receptive
ranges were similar between sharks and rays. Moreover, mRNA
expression of T2Rs was detected in the oral tissues of C. punctatum
and H. akajei. These results indicate that elasmobranch T2Rs work
as bitter taste receptors in the oral cavity, suggesting that the origin
of T2Rs as bitter taste receptors goes back at least to the last
common ancestor of jawed vertebrates.



Evolutionary dynamics of mutation spectrum in
bacterial endosymbionts
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Evolutionary strategy of the coral Montipora
Ol A2, BT !
VHORUR - KA, 201ST

Changes in habitat and symbiotic relationships greatly impact genome
evolution in microbes. Genomic information is commonly used to assess
ecological characteristics of unculturable microbes and study
evolutionary processes accompanying ecological changes through
comparative genomic analyses with closely related species. These
analyses typically assume constant parameters, such as ratio of
substitution rates, across the phylogenetic tree. However, reports
highlight substantial changes in genome size and base composition
associated with ecological shifts in diverse taxa. These findings raise
concerns about potential estimation biases due to violated assumptions
of constant parameter models.

To address this, non-homogeneous evolutionary models allowing
variable parameters have been widely used across taxa with promising
results. However, detailed investigation of the evolutionary dynamics
accompanying dramatic genomic changes during ecological shifts
remains limited.

This study focuses on two endosymbiotic bacteria in aphids, exhibiting
a significant genome reduction trend. Multiple host lineages were
collected from different regions in Japan to establish clusters of closely
related symbiont genomes. Evolutionary parameter dynamics were
estimated during genome reduction. Interestingly, in some species, while
a general trend of genome reduction correlating with decreased genomic
GC content was found, mutational trend of G/C to A/T at neutral sites at
each stage of genome reduction showed opposite direction.

Elucidation of the mechanisms of salt tolerance
and distributional transition of azuki been related
wild species, Vigna nakashimae
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Genetic basis of thermogenic induction and
regulation in plants
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Power of neutrality tests for detecting natural
selection.
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Comparative genome analyses of three
individuals of Lucensosergia lucens
YOS IESBEEMLDYS /LR

O EREAR!, SiARRR2, /AR —2, IR, A —
2, B TES, TRIEZE, BEEm—!

R FHVE N~V A —T oA ) —S g B 25 R
K PE - YEPEE AR JT AT, 2 B RE B K, “King Abdullah

University of Science and Technology

With the availability of genomic data, genome scan for adaptive variants
become common. Only a small fraction of adaptations have been detected
and many truly occurring mutations have not been detected. The power
of tests of neutrality was investigated under a range of evolutionary
parameters and demographic models. The results show that each test
detects selection within a limited parameter range, and there are still wide
ranges of parameters for which none of these tests work effectively.
Despite these limitations, these detection probabilities can be used to infer
the distribution of the truly occurring adaptive variants. Simulations were
conducted to examine the possibility of inference. It was shown that
making accurate inferences of truly occurring adaptations is generally
possible.

Parent-of-origin specific gene expression in the
queenless ponerine ant, Diacamma cf. indicum

RPAZANITIICET S ABRRERNTEETFRE
OFE R, M E A2, [ A
OB NZ R - B, 2HOR - e 5 301k

PacBio sequel II TISMRT cell ¥ —4 >3 7% EHid5
IZiZ10pu g BBED DNA 20 ELTLHN, Hr5xE
(Lucensosergia lucens) DRI T40mm FRE L/
<, MEFE BRI CELE S E O DNA ®iX10u g LT T
BbDHTENEN, T2 13202240 Lt L 22 TR L7218
FIZESBIZHEEIN X 72 77 =2 § 3fE 5% Pacbio sequel
I Co—4yov /i, THr 7 A2ER, 1.1Gbp,
0.9Gbp, 1.1Gbp Tiro7-, L a—h—FL— 4 OiFl
ZRWIHERITIX, AFEOS /YA X132.6Gbp Th-o7-
729, FEEPLELNDT ) MERITENENET ) A
DS0%FEEELE 2 Divie, AR TII3ER DS ) L&
HEDEDHIET, YIF7E T ) LEROMRI ERT,
ARERTIEIDOFIEICI DR LRR T ~ESFEIZ OV
TR ~%,

Decoding the evolutionary dynamics:
exploring hybridization of house mouse
subspecies in East Asia
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House mice (Mus musculus) are commensal to humans and have
spread throughout the world with human activities. A complex and
extensive genetic pattern of admixture between two substantially
differentiated subspecies, M. musculus castaneus and M. m. musculus
in East Asia, has been previously reported. Genome-level
understanding of how they spread, interbred, and adapted in East Asia
would provide important insights into genetic processes of
interbreeding among genetically divergent subspecies.

In this study, we analyzed the genome sequences of 163 house mice
samples from East Asia. We observed a widespread pattern of
admixture between castaneus and musculus, especially in southern
China and Japan. The Japanese archipelago exhibited a genetic cline
of admixture, extending from the Sea of Japan side to the Pacific
Ocean side. Interestingly, sex-linked loci displayed distinct patterns
of genetic differentiation. While the mitochondrial genome showed
clear geographic differentiation, all Y chromosomes in the East Asian
samples belonged to the musculus-type haplogroup.

The influence of natural selection after hybridization between two
subspecies in the Japanese archipelago was also inferred. Although,
the Japanese samples harbor a dominant genome similar to musculus,
we identified hundreds of regions in the genome where components
of castaneus are unusually overrepresented in the Japanese samples.



Comparative genome analysis of amphibious and
terrestrial species in Callitriche (Plantaginaceae)
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Detecting signals of positive natural selection
in the Jomon people

BXAICBTHENBRBROERE

CUEERHATY, Hip 1L RS, FOAAKRA?, A&, /NG
7T, KBNS, S H T8, *Ef , I RESLS, Mt
BE= R, RAGNA', K FH !

VHROR - e B, SRR - [EER R RHE e, PH AR
EREH S, BT T ER R BEEE, SRR AT
A, CHURHRNL R - BEASCRNE, TRUR - SO fhﬁ?n

jiﬁ"z

H

TUIIENE, BEAR, M b ChKPCH R CEA KR A
i, TLCRBIKFTTLNEELNIRVKERZ S To/ V]
DEARTHD, EEFLOLEEIEICLED, Bz -:E%?L%éézw
—R, EROBHFE R RBE RS O EIZE OB RS
nbd, bivbhix, 7= 7@@*@@?@5@\;/\:«%&&7
NWELT, o7 U BAFEEOFA LBMATIZED, Znb
DOIEE DOEALEAE ORI ICE LA TE T, Filt, IX N ax
D7 ) DECHIR G DFE DS, SANaREE T V—T1315%
FEAOIZ LR BN - R O A M J o CRST L= BV DU (5K
THY, AR REmARB kO T 7 2B RSLD
ZEEHOMNI U, INEBSE X ARBFZE T, SANa_XOH
FRIZUT R e b AR Al LK Bt AR, 2 L CJR o S C ol L 7=
FEAERED T ) MENT ZHTT-121T o7, BETIEEINLDF
DIEMTRE BAWEL, s MRS ST U RDY ) A
(xR T D,

Explosive Diversification of Cationic Amino Acid
Transporter Genes in Placental Mammals
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Branching architecture and genetic diversity
within an individual tree
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While a tree grows over many years, somatic mutations accumulate
and generate a genetically diverse individual. Trees can transmit such
mutations to subsequent generations, potentially enhancing the
genetic diversity of the population. We study a mathematical model
to understand the relationship between within-individual genetic
diversity and branching architecture. We generate branching
architecture by repeatedly adding two new daughter branches (main
and lateral branches) to each terminal mother branch. A tree shape is
determined by two key parameters: daughter-mother ratio (DM) and
main-lateral ratio (ML). During branch -elongation, somatic
mutations accumulate in stem cells of a shoot apical meristem at the
tips of each branch. In branching, all the stem cells are passed on
from the mother to the main daughter branch, but only one of them
is chosen for the lateral daughter branch. We evaluate the genetic
diversity by Z, the average of the genetic differences between all pairs
of branches in a tree, and examine how Z varies with the DM and
ML, keeping the total branch length constant. Even though the same
number of mutations occur within trees, the within-individual genetic
diversity differed substantially. Our results demonstrate the
importance of branching architecture in storing genetic diversity.



Comparison of mating frequencies in the
dimorphic female butterfly, Papilio polytes
(Lepidoptera: Papilionidae)
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Estimating genetic diversity of a taxon:
Simulation test under spatial sampling
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Estimating rewards and genetic underpinnings of
antipredator behavior in Drosophila
melanogaster through inverse reinforcement
learning
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Estimation of Painters' Influence Based on
Unsupervised Learning of Evolutionary Model
for Painting Styles
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Continuous and wide-raging interactions in the
prehistoric Jomon hunter-gatherers of the
Japanese archipelago: A geometric
morphometric analysis of three-dimensional data
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Exploring the advantages of polyploidy and
autogamy after hybrid formation by
evolutionary simulation of gene regulatory
networks
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The present study examines three-dimensional data of the Jomon crania
using geometric morphometrics to investigate the reason why the Jomon
society was relatively stable and people were relatively uniform. We
hypothesize that the Jomon society was maintained due to the fact that
they quite often interacted between populations, as suggested by the
relevant research in archaeology, ethnography, and genetics. The results
show that morphological variations are smaller between phases and areas
than within each population, which is consistent with the hypothesis, and
are partly inconsistent with the previous relevant anthropological studies
claiming that certain spatiotemporal differences are found.

Unraveling Nutrient Transfer in Dolichoderus
Ants: Trophic Eggs and Implications for Pest
Management Strategies
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’Department of Biology, National Changhua University of
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Functional differentiation of the nervous
system by self-organization with constraints.
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Colonies of social insects utilize nutrient transfer to maintain their
colonies, which is done through food sharing. Oral trophallaxis, where
food is passed orally between individuals, is the most common form of
nutrient sharing. The use of trophic egg transfer as an alternate nutrient-
sharing mechanism has been suggested, yet it's rare for species to rely
solely on this method. An exceptional case presents itself in our study of
Dolichoderus ants. We propose that these ants don't engage in
trophallactic behaviors, but instead lay nutrient-rich trophic eggs that
provide sustenance for larvae, queens, and workers. This deviation from
trophallaxis may reduce the effectiveness of conventional pest control
strategies, like boric acid liquid baits, emphasizing the necessity for novel
pest management research. We therefore recommend further exploration
into the extent and evolutionary path of trophic egg use in other ant
species considered pests, as this knowledge could significantly improve
the sophistication and success of pest control techniques.
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Development of a method for analyzing genetic
segregation using HRM analysis
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Molecular phylogenetic analysis and changes
in morphology and luminescence intensity of
Neanuridae ( Collembora)
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The relationship between host
speciation in the genus Limnoria.
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Evolution of movement directions in crabs:
restructuring the ancestral state from the
behavioral traits of extant species
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DNA barcoding and genetic diversity
nudibranchs
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Evolutionary history of the Japanese
Catapionus weevil with remarkable variations
in genome size
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A Systematic Study on the Rhopalomastix
omotoensis Terayama, 1996 (Hymenoptera:
Formicidae) of Ryukyu Islands
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Estimating the past admixture of Oryzias
latipes species complex in East Asia
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Rhopalomastix omotoensis (Terayama, 1996), known only from Japan
and Taiwan, is in the subfamily of Myrmicinae, nesting only under the
bark of living trees. In Japan, this species has been found on five islands
in Okinawa Prefecture. This study added new records on two islands, and
slightly expanded the northern limit of the distribution of the genus
Rhopalomastix (Forel, 1900) to Inokawa, Tokunoshima Island,
Kagoshima Prefecture: 27?46 N. It has been assumed that the only
Rhopalomastix species in the Ryukyu islands is R. omotoensis. This
study compared the morphology and phylogeny of different populations
of Rhopalomastix species in Central Ryukyu, Southern Ryukyu, and
Taiwan.
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The influence of environmental conditions on
diversity and extinction of early replicator
[RIBMLGERED S RIELBRICBRIASZ 8E
OBINER, FILAE?, AKNE, HifEH—145

VR -G 3, 2B - BElE i, SRR BT, 4K e R
FEFTTREAE, SR - AW T STk

Experimental Evolution for Cold Tolerance
and Cold Acclimation in Drosophila
albomicans
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Impact of cold tolerance and metabolism on the
distribution expansion of Drosophila albomicans
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Analysis of GroEL Functional Changes and
Chaperonin Target Molecules in the Thermo-
Adaptive Evolved Escherichia coli.
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Genetic diversity of neo-Y chromosomes
generated by sex-chromosome nondisjunction
in Drosophila albomicans
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Effects of complex formation on protein
molecular evolution
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Construction of a
Escherichia coli
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Species differences of group characteristics
and its genetic and neural manipulation in
Drosophila
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How the RNA world transited to the DNA world has remained
controversial in evolutionary biology. At a certain time in the transition
from the RNA world to the DNA world, “RNA replicons,” in which
RNAs produce proteins to replicate their coding RNA, and “DNA
replicons,” in which DNAs produce RNA to synthesize proteins that
replicate their coding DNA, can be assumed to coexist. The coexistent
state of RNA replicons and DNA replicons is desired for experimental
approaches to determine how the DNA world overtook the RNA world.
We constructed a mini-RNA replicon in Escherichia coli. This mini-
RNA replicon encoded the S subunit, one of the subunits of the
replicase derived from the Q 3 RNA phage, and is replicated by the
replicase in E. coli. To maintain the mini-RNA replicon persistently in £.
coli, we employed a system of o complementation of LacZ that was
dependent on the Q 3 replicase, allowing the cells carrying the RNA
replicon to grow in the lactose minimal medium. The coexistent state of
the mini-RNA replicon and DNA replicon (E. coli genome) was
successively synthesized. This can be a starting system to experimentally
demonstrate the transition from the RNA-protein world to the DNA
world.
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Color preference behavior and spectral
sensitivity adaptation in the flower-breeding
Drosophila

HEED a0 DaVNTITE T8 RIRTHOESEL
M SR D E IS

ORETRIRY, FRIHME, BRITIORAR?, R IR, Al H !
EAY=VNIITHE B PN

Quantification of Batesian and Mullerian
mimicry using predator-like CNN
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Ecological impacts of the evolution of a
pleiotropic gene: insights from TSH 2 in three-
spined stickleback
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Molecular mechanisms underlying variation
of environmental stress tolerance in
sticklebacks
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How does the evolution of a single gene affect the ecosystem? Although
previous studies have provided valuable insights into the links between
phenotype and ecosystem, we still have limited knowledge about the
ecological impacts caused by specific genetic changes. The three-spined
stickleback is a good model for elucidating the links between genes and
the ecosystem due to its diversification into multiple ecotypes. Recently,
we revealed that thyroid stimulating hormone beta 2 (7SH 52) plays a
significant role in the variation in reproductive seasonality. 7SH /42
exhibits a photoperiodic response in ancestral marine ecotypes, while
this response has been lost in multiple freshwater ecotypes, which show
extended breeding seasons. We also demonstrated the pleiotropic
function of TSH 42 in gonadal maturation, body growth, and brain
transcriptome. To explore the ecological impacts of 7SH /5 2, we
investigated the foraging behavior of 7SH 42 knockouts. TSH 5 2-KO
marine sticklebacks showed increased swimming activity and reduced
foraging activity compared to wild types, similar to the freshwater
ecotypes. They also exhibited a strong preference for pelagic Daphnia
over benthic Asellus. We also confirmed that Daphnia feed on
phytoplankton, and Asellus decompose leaves, suggesting that 7SH 52
expression could affect the entire ecosystem through the food chain.
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Acquisition of intestinal protist-bacterial
complexes in the common ancestor of termites
and Cryptocercus cockroaches; the origin of
subsociality
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Mechanisms of defecation inhibition of larvae
of Kulixalus eiffingeri and its adaptive
significance.
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Absence of “ menopause” in workers of a
queenless ponerine ant Diacamma cf. indicum
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Vertebrate life history shows two types of
phenotypic diversity in various levels of
taxonomic rank
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Division of labor among subcastes of ants
Camponotus yamaokai based on fat bodies.
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Detection of mutations involved in color
ornamentation polymorphism in the guppy,
Poecilia reticulata, by GWAS
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Evolution of leaf venation architecture with
climatic niche shift in angiosperm trees
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Outbreak of a tramp ant in the hybrid zone
between endemic and exotic lineages
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Invasive species can trigger multifaceted evolutionary
consequences. Among which, hybridization between introduced and
native species/lineages can potentially facilitate the invasion
process through heterosis. Here, we report an new outbreak of the
tramp ant species, Technomyrmex albipes, in Southern Taiwan. By
examining genetic structures of mitochondrial cox1 haplotypes and
ultraconserved elements (UCEs), we have found that this outbreak
occurred in the contact zone between two distinct lineages, and one
of which was likely introduced. The introduced lineage was
identified by its irregular distribution pattern relative to other
lineages, which deviates from our understanding of Taiwanese
biogeography. Comparison of genetic data throughout the entire
Indomalaya region suggested that the Malay Peninsula could be the
origin of the introduced lineage. Our findings present an instance of
an invasion facilitated by hybridization, aiming to facilitate future
research on the underpinning mechanisms of heterosis.



Gene gain and loss involved in adaptive
evolution to shaded forest or open habitat in
Anolis lizards
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A novel function and transmission mode in
gut symbiont of the Japanese queenless ant,
Diacamma cf. indicum.
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Placement of bait influence ant foraging activity
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The symbiotic relationship between insects and bacteria is diverse
and contributes significantly to the fitness of the host, involving
aspects such as life history and nutritional supplementation. In social
insects such as ants and bees, symbiotic bacteria are shared among
colony members regardless of castes (such as “queen” and
“worker”) and are considered to be deeply involved in colony
survival. Recently, a specific gut symbiotic bacterium (referred to as
Firmicute Symbiont or FS) has been found in the workers of the
Japanese queenless ant (Diacamma cf. indicum). In this study, we
investigated the transmission mode to the next generation and the
mechanisms maintaining caste asymmetry within generations in the
symbiotic relationship through experiments on the acquisition of FS,
as well as behavioral observations. Next, we focused on defensive
function of FS and performed infection experiments with pathogenic
bacteria. Especially, by classifying workers into nurses performing
brood care within the nest and foragers performing tasks outside the
nest, we examined the differences in the effect between worker
castes. Based on these results, we discuss the coevolution of the
symbiotic relationship between the host ant species and FS.

Escape strategies toward host in the parasitic
ant cricket
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Multi-species interaction study using a gall-
forming weevil with a super-nested symbiotic
system
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Quantifying genetic architecture of multilevel
selection from genome-wide SNP data
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Exploring Host-Parasite Networks of Replicating
RNA through Computational Simulations
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What is the dorsal fin of cetaceans? ~ Effects
of the presence or absence and bending of
dorsal fins on stability~.
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Dental microwear in a Devonian tetrapodomorph
fish, Eusthenopteron.
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Searching plant factor that is defining a form
of galls by image and mechanical analyzing
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Dental microwear is microscopic scars on tooth surfaces left by contacts
between teeth and abrasive agents. Its shapes and orientations were used
to infer jaw movement and diet of fossil vertebrates. We scanned tooth
surfaces of multiple species of Eusthenopteron, a Devonian lobe-finned
fish (Sarcopterygii), using confocal laser microscopes. Eusthenopteron is
a stem-tetrapodomorph fish, so dental microwear would give us an insight
into the feeding ecology of the ancestors of tetrapods. When preserved,
dental microwear in Eusthenopteron consists of linear scratches that are
sparsely distributed on tooth surfaces and angled against the longitudinal
axis of tooth. To understand the implication of the orientation of dental
microwear of aquatic and semi-aquatic vertebrates with conical shaped
teeth, we observed dental microwear of living alligators and fish species.
Among alligators, scratches are generally parallel to the longitudinal axis
of tooth, while among several fishes that utilize suction feeding, such as
brown trout, scratches are generally perpendicular to the longitudinal axis
of tooth. Therefore, we concluded that Eusthenopteron used some degree
of suction feeding and not biting to capture their prey. Abrasive agents,
such as prey exoskeletons or sedimentary particles, may have left
observed scratches during suction feeding.

Exploration and functional analysis of genes
involved in head dimorphism of horn-headed
crickets
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Attempt to modify the polka-dotted pattern of
a Drosophila fruit fly using the Gal4/UAS
system
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Evolution of organ size control Hippo cascade
unicellular holozoan Creolimax
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Evidence from ascidians for the shared
evolutionary origin of neural crest cells and
neuromesodermal progenitors of vertebrates
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Diversification of caudal fin ray branching in
three-spined stickleback (Gasterosteu
aculeatus ).
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Functional analysis of Capsaspora laminin-
like genes reveals the origin of basement
membrane
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Contextualizing Motion Space of Ant Mandibles
in an Evolutionary Framework

“Henry Cerbone, Julian Katzke, Evan P. Economo
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Molecular basis of sea turtle flipper
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Ant mandibles have evolved to allow for a diverse range of functions
from cutting to carrying to fighting. Key to the morphology of ant
mandibles is a modified dicondylic joint featuring a dorsal articulatory
surface. This is mirrored in the musculature morphology in the
condensing of the opener muscle to the atala. We hypothesize that ants
have a greater diversity of motion in their mandible kinematics. Building
on previous work, we set out to characterize the range of three-
dimensional kinematics across across ant families and mandible
geometries and among several Hymenopteran clades for a broader
phylogenetic context. To perform this classification, we make use of
microCT scan data of both closed and open states of the mandible to
generate three-dimensional models of both the head and the mandible for
a variety of species of ants. With these models, we are able to perform
three-dimensional interpolation between these open and closed states.
Interpolation is done using both an idealized method through spherical
linear interpolation and true-to-life by iteratively building up the set of
rotations needed to transform the mandible from closed to open without
intersecting the head. This yields a path in three-dimensional space that
is most likely to be true-to-life.

Synovial joint
mechanical stress
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Gene expression analysis of B -glucosidase
in the termite Zootermopsis nevadensis
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An approach to elucidate the evolutionary
process of synovial joints in vertebrates
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Development of motor neurons controlling
movement of paired appendages
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Evolution of neural circuits involved in the
pheromone-information processing for species
discrimination
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Molecular evolution of diaph genes and left-
right evolution of gastropoda snails
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Evolutionary and developmental implications of
matrix proteins found in calcareous
exoskeletons of molluscs and the annelid
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Are echinoderm embryos more evolutionarily

derived than chordate embryos? - Let’ s
distinguish  “ conservation "~ and
“derivedness”
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Which embryo of which species evolved more from the common
ancestor? For example, echinoderms achieved an exceptional five-
fold symmetrical body plan despite being bilaterian animals - are
their embryos more evolutionary derived than the sister group
(chordates), i.e., did the way how they form their bodies accumulate
much more evolutionary changes than chordates? In order to answer
this, methods to evaluate their “evolutionary derivedness” have to
be devised. Previous approaches mainly list up individual traits
while comparing their embryonic phenotypes, but this can be highly
arbitrary, and no consensus has been made to address this issue.
Importantly, to evaluate “derivedness”, a conceptual ambiguity
with the concept of “evolutionary conservation” has hindered
biologists to use proper methods to tackle this question. We
therefore discuss the essential difference between “conservation”
and “derivedness”, and highlight the necessity for the development
of more derivedness-oriented molecular methods in the genomics
era. In brief, “conservation” represents information retained
during evolution while “derivedness” represents evolutionary
changes which additionally cover information that is not shared
among the species being compared. As an application of the concept,
we devised a method to estimate the degree of derivedness of
embryos to evaluate whether echinoderms are more derived than
chordates or not.






