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Initiatives towards the Establishment of the
National Museum of Natural History Okinawa

TE @B AL RYEIORILERRE
FEASEE
BRR-FEHSZ, KR -EHS=

Taxonomy The Strongest
FE BRI
PN RS C

MEISZITHE B RS A 113, B AR B R OREAHERS - I8 - 2
R RFBER T LFEFH LN 5 DD EFNEHS, £ O SIIE
Bix, BAFINSHEDD2014483 H I~ A2 —7F22014)
201645 (23 5 TEINL B AR SRR S L O B | 2 AR L
T=DIThEED, THENRHAIL, A &S TR — LA ANENL
I B SR SRR S L R R B A
(https://sites.google.com/view/okinawa-natural-history-museum/)
Thd, 1REAED—r ARITHRMEEIHR IR E LD
KHLL T O% IR L OB E AR | TPl it e v
VHEAGHE | ~DREDA R AT T, 2018 R T R ENL B
RS EME R BN | N EES V-, B TORREIL, Bl
TOFRHENMTHD, TOHOUTAIEBIORRMELBURAFRT L, B
RRA 72 SR A F RV L T2,

Natural History Museums: their histories and roles
with special reference to biodiversity crisis on this
planet

BREEMEOELERRICHITHRE

FAHE —

ENLRH AR - 4 SRR

B2/ P EES B O T TR RCREIS T
By SYHEZITIHD, EEVONEHIZEITH D, 47HEFITZL)
ICE RSB DM THDN, EnbES > TIRHWDIT Tldk
W, DHEEFOREN 2T IES BRATO AN FIIHFELGR
U,

J—=rYVEZ BN R R CHLED, KA KL, 7V A F
DI [ Toar E UYL TR R O BRZE & FF Al AU C20154F
2 — VAR R E A B U, BRSOV A F T
T YL AT F L B R A R ENTZ, KA K OWFFE XA o
HHEDDIEED, TOEADZE L, TOHRENTETHDT
D, MEME LORILHEEET A EIREZ R L0
FThD, FNESELIZOLNEFREHE THD,

TRk H L 728 (GFP) D3 R LAEMBIE~DEH T
TIRHERIF20084F ) — AL EEZ B LT, GFP XA T 2T
P WSS L NI T L 1960 TRHEICE > TA 74
U bLbIZ3E R RSNz, AT 0T RS R LDy
HHHECTHD, AT ITRNRE IR I T T AMMD I T ST
KD EET R LI=OL N EEE THD,

IFIET R COAEMF BT OEBETHLE, DHEFAITIRRTH
2o

Systematic identification of
overexpression is adaptive

BRFEBAELNICE@MGEEFORRMRATE
OpRILH P!
K - PR BE A A

genes whose

H AR S R O AT 1 7 RS HEA L9 — 1y R RO
(2 LBRAIR | ITRODZENTEDA, A2 H R L s
NHBELL-D1Z18k FEHTHoTr, I—aw/ NI B
IR EE 1T A - S O AR RAFFEOBLE LY A4
WS RRIERFZE0 B AR e Mt 9~ AL b1, TDORUREH
PR R L THERITE L L CE D TH D, ZO LI H
SRR DI ENI20 ALK £, RESEE L ZDZ8T72h
ofc, ZO—F T, 20 RICARLaL s ar DT —F R —
LA ED | 21 AR D EMEE AR D BT — 2 L E g D
TUEMALBEHICHE R U, K, B AR SR IS L
TWBIERZaL v ar O EMET — 22t 352 LIXR#ET
Bolod, R T — 2R —2 a2 NI L->THR L
TR =B E REoo55, ARLEMEFOLELE YT
T 2RO BIRBI DS BB RET D,

BN DL S EFEDRRR, b b7 a7 4 — A%, Mt
SRR BN R IZEV IR E ST AR T, AR
{b35&. 1707 F — LD LHL WX DM EN TR LR
Do 70T A — LD TGREICHHIKIZ 2T TODHIr L E D TR
o DAFAET Do PEFHH O I EFRERE Tl £92% (100FE55) D&
VRTE DT ANE G E A LK TS5 (Makane et
al., Genome Res. 2013), 372 bLIHDX L 7 E DOHE L &I
FRWHIRIZZ 1T TD, ZIUTHE, Hix ZRBREE T U (kg SUR
IBWTHOZOHKNIE DS TIEET HDIEAIN, HDHNIEZ
DO 2 THEISCHEAPEZ DDA 2 ZO5MIZIS
ZBT0 | K& TREBREE T TRl 238 BN AR 20 R0 B AR T
FICEUG T D FEBRROEEEIT o7, ANETIEIZOERICE
STHLNZZ Y AN E RN L —ELIZ DWW Tk LT
VY,
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Developmental basis for the diversification of floral
organ arrangements

REBENHIEREREDPLTFLSHKI
CIEPSEWLL2, A —2
TBROR - 20 | 2RO - e B

Development system that results in the conserved
blastomere fate in spiralian development
HEARBBREIZETERRERDRFLEL-0T R
EORTLA

OSFEFFLEAT, Fn P!

VLM R - AR A R B

bz A oM B OSERE X, BRI B0
VBB, BT, EORLEOIED, D OIEORE
OAEEE OREICH DD, FETHY T, EHAAZITE
TE ZLRRR WO SRR T S D, — 07, B — D TE R
ROy ZUC LI B ELE AR ES NS0, w=<i->
R R T B T RO Z RN biLd, Lo T, T
FE) e B | 2ETH 5 SRR RR LA TIRR W T RUHERE O
TFIENRBEIND, ZOIINRME B IR IEIRE BB
N5 5T, MO E OBLEITIL, EFOER LI R
o RE R RN TODLERNHLND, ZHOFIFE 7R
RERLDLENT, BT DY/ 5 T AR IO IR B
WO SAREINZ AL THE TEAIEN, R Z D%
BT VK RIBE N, ARER T, O ER
B, B OHIKI O TODICELL CETZDE SR
2o

Does vertebrate embryogenesis recapitulate the
evolutionary history?

FHDVOREBEBIELERETIOMN?
O LICRFL BAREE PSR AL
VA, 2R - e B

S A INEI B (UK - BRIE B e NI A AR EN ) O —BET
HY, SR AINEITIIEAE LN DI E S — 2 BoRt, BEA
INEIRL S A DR EL T, INEIRSLE AR I T Z (B AN
ENINZ. IO BN -REM B 70 > THEE DAL IS E D3
HEIEM AR T- BIERBE N AE L HESNAZEN T O ID, ZD%
IR B S — T, FISMEH DL OO B AE B 2 CXL
PRSI TWAZERHLN TN, ARETIZ, FTNETIE
IERANTHoTHIERGEMNFFRAL O T TN T, D
SELAEW BV CR A B AVEE G R T RS B % H %
BIL Q0D IEERT, — T, ZNLOBETFL/I—R—=
FEBL R — U PIIRE N THIRFSIN TN ELRE T
b, BRI, BIE T L= RN =R B Z — o O ZBICHE D
S EIBRGE M B IRIF SN D AT DV T, FEET R
T WD T EMERTEE L O BLE SR LT,

Natural and human selection on helical shape
change in legume seed pod
TAREMICB T BN SFEDELEHIBELITHIANE
BR

OPNFEMRE": PRI

FHEMIZ AONAE BN ZIEEOERITIT, BLESEFIC
DI TEDVRUT CERAWBER DD, L, ZOFEAR
BROEIZFZRICTABTE 72072590 2 T3 A 1T b A0
WY INCHEITT B ETAREFNLUELVVRLIE, FA R
DOEACIEE LT Z LTI, BrLWELREFIZE®R O
FAEBRMBICKMEINDEZ LD, LIL, ZIVETKREBD
BEAAITRAE DO T ERIIRFELIZEA LT T )
77

Al A DD LAEICAE B L, S ANEE LT 2
FEAEBEREL DY AR DSBS LR I EHEE T D
& TRABRICIT. #EANTE VT AEEE NI, Hilw
TEI R TR AL SN BB M 2385 | 2V BN X595
FERMELN WG T 5, Flo, 2O KRB, FAEE
BEREZEL TALNADIT T, B3 HL -~V CTHRIE
SINT-RAEPHLBEICRONDZEb D> T, KFEET
W, INHOWFIERERELEIC, KEBMZL 5L FHEEY
AL EDEZITHDTHAIFE AN L DORBEMEARER LT
VY,

Legumes have evolved a unique manner of seed dispersal in that the
seed pods explosively split open by helical force generated by thick
sclerenchyma (tissues with dead cells with developed secondary
walls) on the endocarp. During domestication, azuki bean (Vigna
angularis) and yard-long bean (V. unguiculata cv-gr. Sesquipedalis)
have reduced or lost the sclerenchyma by human selection. Our
previous studies revealed that this domestication-related trait is
controlled by almost single locus in the both species. Here we
performed fine-mapping with back-crossed populations and
narrowed the candidate region down to 4 kb in azuki bean and 13
kb in yard-long bean. Among the genes located in this region, only
MYB26a encoded truncated protein in both the domesticated
species. We also found MYB26 is duplicated in legumes and only
MYB26a is expressed in seed pods, whereas MYB26b is mainly
expressed in stems and flowers. Interestingly, in Arabidopsis
MYB26 is single copy and is specifically expressed in anther to
initiate secondary wall thickening that is required for anther to
dehisce and release matured pollen. These facts indicated that, in
legumes, one of the duplicated copies of MYB26 sustained the
original role and the other has acquired a new role in pod shattering.
Although the new function of the duplicated copy is important in
seed dispersal, but that is why this gene has been a target of human
selection against pod shattering.

-73-

Jm
g
g
D
N
AN




Jm
fetd
g
D
N
AN
N

Adaptive radiation through recurrent
polyploidization: Robust speciation mechanism in
genus Cardamine

Rie Shimizu-Inatsugi

IEU, UZH

Genomics and crop improvement
“Hiromi Kajiya-Kanegae

NARO

Polyploidization is thought to be a motive force for evolution by
creating diversity in genome. We use genus Carrdamine, a close
relative of genus Arabidopsis, as a model study system to study
adaptive radiation through recurrent polyploidization. Among over
200 species in Cardamine, more than half species are known to be
polyploids, and thus polyploidization seems to be the key for
adaptive radiation of this genus. By both of ecological census and
transcriptomic  analysis, we have shown that the niche
differentiation according to soil moisture level is an important factor
for the establishment of polyploid species. Polyploidization tend to
occur between one diploid progenitor favoring dry habitat and
another favoring wet habitat as specialists, and the resultant
polyploid is found in the habitat with intermediate soil moisture as
a generalist. The phylogeny also suggested that this is a universal
pattern in the whole genus and that the combination of contrastive
specialist genomes would be the key for adaptive radiation of genus
Cardamine, as it enables polyploids to avoid the niche conflict

against progenitors.

Genomic dissection and prediction of
transcriptome dynamics of rice under field
conditions

ARDHFENSURI) T —LERRDHEETIVT
IS&AEFIMRIELEDRHA

©Atsushi J. Nagano

Ryukoku University

With the decrease of sequence price, new opportunities have been
brought for crop genomics research. Genome sequencing is being
used to access the genetic variation of crops and their wild relatives
and has been applied to the study of wild-crop transition in diverse
crop species. These genomic approaches also make possible the
identification of genomic regions and genes subjected to selection
during the evolution of various crops.

The earliest Japanese reference to the soybean and rice is in the
Kojiki which was completed in 712 A.D. During the domestication
process, preferable traits, such as soybean flowering date and rice
seed size, have undergone significant changes. We examined the
crop improvement of soybean and rice in Japan by analyzing
genomic data.

Development of the 10 million SNP set of 198 soybean accessions
revealed population structure and genomic regions under selection.
SNP markers also have numerous applications in marker-assisted
selection and gene pyramiding.

A comprehensive study of the molecular genetic variation present
in rice accessions can provide information on the diversity
parameters of germplasm to help breeders to use genetic resources
for cultivar development more effectively.

In combination with high-throughput phenotyping and functional
genomic studies, genomics is accelerating crop improvement.

Genomic basis of neighbor effects in Arabidopsis
defense against insect herbivores

© Yasuhiro Sato2, Rie Shimizu-Inatsugi3, Misako Yamazaki?,
Kentaro K. Shimizu?, Atsushi J. Nagano?

1JST PRESTO, *Ryukoku Univ., *Univ. of Zurich

Detailed molecular mechanisms of plant environmental responses
have been revealed in laboratory. It is not enough to understand
plant responses in fields. To bridge between laboratory and field, we
developed statistical models using extensive transcriptome data of
rice leaves in the field and the corresponding meteorological data.
The statistical model predicted field transcriptome dynamics in
Nipponbare, a standard cultivar. However, the effect of genomic
buckground on transcriptome dynamics is not known. To establish
a method of predicting the transcriptome dynamics in various
genomic backgrounds, we performed RNA-Seq of 1,300 field
samples of chromosomal substitution lines between Koshihikari
and Takanari, and analyzed the transcriptome data with the
meteorological and genotype data. We detected 2,911 genes with
different expression dynamics between two cultivars by comparing
with predicted dynamics. Genomic regions controlling the
successfully identified in
approxmately half of the genes. Our models enable the prediction

expressional differences were

of field transcriptome dynamics not only in two parental cultivars
but also in their progeny lines.

Plants are clustered as a population in natural environments. Field
studies have shown that herbivory risk to an individual plant
depends not only on their own traits but also on those of neighboring
plants. Such neighbor effects in anti-herbivore defense may occur
through herbivore foraging behaviors or volatile communication
between plants; however, genome-wide analyses of the neighbor
effects are still lacking. To reveal a genomic basis of neighbor
effects in anti-herbivore defense, we considered neighbor genotypic
identity into genome-wide association studies (GWAS) of field-
grown Arabidopsis thaliana. Insect abundance and leaf damage on
200 accessions were surveyed at Japan and Switzerland across two
years. Our newly proposed method, neighbor GWAS, revealed that
the neighbor effects more largely contributed to phenotypic
variation in the leaf damage and insect species richness than self-
genotype effects did. We also found a significant GWAS peak at the
first chromosome of A. thaliana regarding neighbor effects against
Phyllotreta beetles. These findings suggest that neighbor effects are
an overlooked but potentially important source of phenotypic
variation in field-grown plants, where the neighbor GWAS may help
us discover novel variants underlying plant-plant interactions.
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Transcriptome Time-course Analysis of
Allohexaploid Bread Wheat in Field Growth
Condition
BARBTO6EE/ VO LFXIZHEITEERIIFSVRY
)T~ — L@t

© Toshiaki Tameshige!, Jiangiang Sun?, Jun Sese’, Kentaro K
Shimizu'+#

IKIBR YCU, °NARO, *Humanome Lab, “University of Zurich

The Beginning of cereal cultivation in Japanese
Archipelago
BFRIBIZE T ER I DFRLE

i RAE— R
] N7 PR 0 A P B - Bf

FUREBRICRB TR, BREOS ) Al kT 285077
JEMEICHEN THEREL TWD, TNHOH T 7 AR CTREIG
BERRDGE . W AR T5REEEUREL COREIRE N
EDIHT IR YRR DDD N I REI I fE R AW % PR
THETHEHETHD,

SRUALKE, BRI BT AREFE 64 A THHIEND, B
FEM THV RN ELIRCT ) AIERNEHIN TETE
0, 58T ) DTARTRF RO RPHIFFSN TG, BB,
N ARXRTOREINEEYT 7 ) AL~V T 5720,
BB CONI VAT T h— LT —HEHR G TRAL, 77
JBRNCR G T —Z L OBMA T L TV, DR, 75 /A
NI U ATV T N DERAT 9 D720 OF A7 BRFE b D T
BY, RIERTIEENLOMHTEIN EFRATHEFNZ DN THEITL
VAR

Genetic diversity of wild house mice (Mus
musculus) using whole-genome sequences of
multiple samples.

25 ) LEHERTICED/\YHRXI (Mus
musculus) DFBAEILEIRR O AZEA

CRRI—E!, RHER!, gaAR(2
HER - HRk 7, 2HER HERER R 7

AR I, MRSCATHI LA ISR L Uz, Wi B & A ARSI S L
DI T, B Y DR, TTELBROHLE A5, W
S, EDINIL TRV TELZONMTHNT, BLRZHRET 5,

Kbl B ARG EEDR DA FEMNE HFHNCHA LT -TLBD
DIFRI T TAERTOMSCATHI LA CH 5, FriclfE B eu
INTEILER L O Tl Eao e o B, B, EAalEiEL
TR I TON TN ZZE BB EINTES,

L2 L BARDOEEHOIXCE0 T, FIfEREEmEEcT Y-S
HEE N E > COE T, ffEN b E-> Th4~5 1 FEICbo
TENAZENHHIL TS,

BRI NEOBMFEE DA EDOIT, fLTTAT10MR, BA
OEMAKBRBIEOIILEV THD,

F- AARDEHOR D —DITRENH DN, JESC- IR
OB EE TR AW LIS A TEY, TRt O
T ONTOIERITIFLA LR, LIZAR> T, AT,
AR > THID CTHBLT DIRE R IRET ¥ ik ra%
HMZ, FRTEREEEME D IC SV TR 5,

Genomic regions of Japanese wolf (Canis lupus
hodophilax) may have contributed to
establishment of Japanese dogs
BEROBIULICHFELZARAADIOS / LEED
e

LT
ST S - 2 S A

DO ANENRE DI R & T8> THARIIE (YRR T)
WZEIEEL, FBBLTEXONEE ZHIZHT, ML T
BT 2E ALY O LITEERFENVE 52 TND. AN
F A (Mus musculus) X HH HIZIS<aAL, EELT, Mus
musculus castaneus, M. m. domesticus, M. m. musculus (O3 HLIEIZ
SEIND. ThHOMEE, BHFOHBLIRE, ehoBEhicAHEL
TREKERBZ LT 2B ZNTEY, BAARIIFGIZBNT
b, musculus FREPTRIEEEBIZTER L TEEWVIFRDEARLIZ
EDINTRYT T LMEHTIC L > TIREIN TS, RAFFET
1%, BC2—F3 T KENLT T ENTZ 100 AL o~y
AXRRIDRT ) DFNTIZBE T DTS RSOV, BB %
FRAECBAGHEIERE, TRETH LIRS TZEER I LIz
A%

=R A UL I00FEFNIIHEIR L 7=/ N OA A I TH D, Iha
YRUT 7 ) A(mtDNA)YDRYT 3, =R A4 O e
fhDA A HIMWAE D3I LT R THY . B ARBE A OME D
BV CHDHZENRHLNI 72> TS, ZO=R A4 DM
H® mtDNA ONTaZAT 08 AU REFKH RIZTNEHAS
NTEY, TI=FRr A4 IILDOBEOZHEIZI > THIZHS
NI ATHEMENIEF ITEWEB X DND, ZDTh, =R A A h
SO KIS H AR RO RFITEDY A A UL E
SN TEEZARRORILNCFE LD TRV ETFHEL T
WDy ABFFETIZ =R A 772 0D 8 53 i 1 2 B AR L7 Rl i 2 A
EL, ZNHDOMERD AARY ) h~DiRiEL A AR ~D
FHHEMRAT L BRET D, K VRVY LA TIE=R A A
IO H ARROT ) AELFNREDOBER & T 72 fiF AT 12D
THREEIT,
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The origin and evolution in Japanese cultivated
radishes

BARIBES 1V DHEILEZTDER
CEH—IE FEE BT
TR

The applicability of sedimentary environmental
DNA analysis for restoration of past biological
information

HTEYIRE DNA S DB EE T~ O IE AR REME
Oz FE.2 ! P!

VRR « [ « 36 5

EIZIK WIS E AR OF A2 B A 1008, ETREL, TRIZ
TFLAIEFHENE DB SN TE 2, AR S A
:y@ﬂ‘i)ﬁzi\ PR TR LS NIZb OB T U T AR L
Tabolz, Fl=27 U7 THALIZEE SN T=b DN s 7277
EHSRCRENCO MDD D, Fio, B AR AT DIE NS
EREEDOBIHMEIZOWTHBLN TRV, ZZCTRA=BIE, H
AREEFE AN~ A D5 ) NS EFRUHELR L, S5i2,
NEVTZ7 7L REL, R OFEE LTS 2 S B ARG D AR
P AEFRSOMEIRIC I TS JATUARIZ SNP Z[EIE LI, RHtfit
Mrofs g, RO SRITES, I—no T VT ORMIC
KEZHENT, T2, BARBAEMIIT U7 RfICTEe, Bl
DH—TN—TEFRLIZ, LT, HADOFE;SFEIX, ZOH
ABAFEOTIZEL ., MOFKEF S LT D B ARBFAFEND
DIBAZ BT DR AR LT,

Environmental DNA for the ecology of infectious
diseases

RRIEDERIFHMFIICETSHIREE DNA DFIA
CIEFISC
PRFR - e 58

~rat Wit BIZ U2 DNA S FRETIL. DNA 251
BRETBEAR L CELDOMETARY U T ARHNLI TS, Zi
FTITKF OB DNA 298528 T, HHRESOAEMFED
- AREOE=HV T REMREDOHEEREM TONTET, £
D—J TP OHEFEM Z BRRIAR LU TERIE DNA 750 8T&175
TWHIF GG D 2, HEFEY H DEREE DNA IZBE 25 i
DIRNH, KT OBREE DNA X0 IR E ThHAZ LM H
NI-%bEHFE DNA B AIRE CTh ol OMEF N H 5, F
7~ HEREM BRI LT3R EE DNA &2 W CTHER =2 7 bl R o
EIEREFLDETHRALHESN TND, ARFHEE CTIXEE
DNINETITHo CEIHEREY H OB EE DNA OFRAFHREEIBEY
FHMFSEHIC, R H OB DNA /4712 B3 25 O 4
FHHEFEI T HEEBITHERIY T OBREE DNA /o4 2 AV A
FHEMEIC OV TEsR LIV,

Is environmental DNA analysis useful for detecting
spawning events of fishes in ocean?

IREE DNA EAEICETIRABOERIAVFOBREIC
FEZxHHN?

TN B BES 2 B RS

VAR -BEAEME PR, BIR - B SHOR - B

ITERHICT R T DEEE DNA O CldE#EEm Rl O~rn
AW~ ANFFIIER S TWD, — 5T BB DNA
SN E R A % et BT U T2 AT B & L T304 R S %
o, ZNHODTIIH RN~ 7 a W ThHAI LMY T A
CFEMIIIRIC THD, 2FD, —ODEBREY TV THRAD
Mo~ ETHSD LAY DIERE RIS 52 LN AT RE
THD, IWEIR>TIDLHI72EREE DNA ST ORSEFRI AL
T, RERLTE EOBBREHE URYYEDE RIS &5
BB ESNDINTI o TETe, AGHH TIXZF O L7 B0k A
OEELT, HEBHENINETIAToTE T2, XA BJE,
MW BAE, U7 RAETIERE R RELT-IFEH 2R L, B
DNA ST BT D FEGIE A B2~ DS I DWW Cgam L2\,

BR 5 DNA 2N EHOFEINA R MERITHE 2 B0 G atd 572
B, UFXEHNCENEREFAEMEE ER LT, 5%13%%1‘
1T, VT OREBEEENEATY, FEIMTEINREZ032528]
FoTEREE DNA Hztljgg IR T DIENT T, %ﬁef%%ﬂ
FPPEIILIZ A O CHRIREOEREL DNA RSN D
%@k,ﬂ;ﬁﬁféﬂto 2017407 F X PEIIG A MU C ST R A 7%
TERBE DNA FAAZ LML 7/ 5, #1 A 6 H Az 2l i HERsE
DNA (715copies/ u 1) 235 &ALz, E72 R H21156425312, BB
DNA it S O E TRy XL Eﬂbﬂéﬂﬂ%@%%f‘oﬂfzo S

WZRESRE — 27 D3 A 3 H AN, TR T g O R 505 5
EEOBEL DNA DSz, 2t B OFEIFCS Lz
HE.HITFHITERFT~BET R F OB AICH KT ILDLH
MENTz, L ENSEREE DNA 137 ¥ IS ORI ST
SHLOEEZ LN,
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Estimating population abundance using
environmental DNA

IRES DNA SMTIC KA BEEBDOHE
OYEREE—1 | FF LaLEE2, Fe55E. FIE Y. B WES, ILAT S
6 A HETE2, SIE5E A, B RS, RIS, STk RS

TEBRIEY) 2R T 4 — VB, SAERKEE, AR R AF =
TU—HF, SHAC R AE A CRUREL, TAEIRARTT AW SR RN
I EBR BT

SNP-based environmental DNA analysis for
estimating intraspecific genetic variation
—IEEZBAFIAL-IRE DNA S RICKHENERD
&

CNHEET

PNUTNEUNE S

BRET DNA (3, FEOLE - REFE T Tl | ZOEEE AW EIC
DNTHTREH 2%, JOEOBERPIFET VR, BB
I END DNA B8N T, BREE DNA ORENE S
TeD T D, LHL, BFA (FRITHETE) Tid. DNA DR 05 i
WA T, BEEBAAR T OB OB S EHE T, BRI
DNA RS EAU B RS Z RO DHZENNEETH D, A5
Tl%. DNA DSt - ik - /3RO DO JRfE L L TERIE DNA ©
ZER 3 AT % T DR e T V& VT, BRBE DNA JRE
O FH RS~ 7 a Y OB KRS O E fE T FEL 357
Ta—FEERET S, BEEEO~ T BRI IO FE
i L7 R, ST Bt A5 443K DNA ) OFF1E 2 Ff E
T, TORBEHRELUEEREHEBEGLIZ LN TE, &
O, FHEARIEIEICLILOLTERISE ThH-T, TEER
5% DNA AT O BEE B EIC OV ClEmm LTz,

Graph-based phylogenetic method excavates a
hidden and distant evolution

TR ILH -G REBTFETRAIEIEREEL
EREITD

O R A5 IR

VUK - e Bt

BREE DNA /3 HT 3R E O FEC o FERE D Sy i R I HEE 35 F
RELTEFRRBERT C0D, LU, (EIREEOBE R E
REIGHI SR A HEE T A0 FENE RO E BRI
BREE DNA S Hr 2 H L7 FHHIIRIEMmD CTIRER TH D, 1H
F LA (Cyprinus carpio) [BIEFEZET VAEWEL (BRI AL
SR E KB D —HIDOEH (IS A iEEL 3562
LITED | AR s G A T IO HEE 958352 DNA LD
Fea D TEIz, AR T, EEZIN=FUT DNA b
DNA LIRS 2281280, W OBE G A SOk 3 D AR
RS A HEE T AR F ORI OWTRIT T 5, RIFEOH K
BAR T ORACEREENE /M EABEBHZHREOER T LN
ST ZERMER IR T DA DWW T, Rl IR
HE A HEL T D FBE L TOLRE DNA ST O AIREMEA 2R LT
VY,

New features in MAFFT multiple sequence
alignment program

BERHNT 40200 T0T 5L MAFFT OFREICD
T

RN &
BRCK - AT

A H OREFW7Z2 RRMNT TIE THLIT R A1k, Rk,
AR, A REIZVTIE Multiple sequence alignment (MSA)
IZHALFIETHY, MSA NRWTIAALNTHHIRY B MARE
R UL, Zo 0 A— =T 73— Db o7
(L RREED K EZRRIREICHT L CIE, MSA /Sl ATREZR E &S
FZLALTLEY S, WIhoTikbiE AR ChH-72. 22
TH 41X, MSA Tl37al s I 712D T 72 RA AT Tk
[ Graph Splitting (GS)¥% | Z BT L72. GS {£1X1) MSA ORIz
All-to-All pairwise sequence alignment (PSA) Z17\>, 2) BlAIEA
L2757 (SSG) EHEZEL, 3) SSG & FHIRANZ Ay EIL TR
EHEETHZET MSA ICHRT HRMELERET 5. AR TIE
LIz —ra VRSN GS IEOBAIEE, KT —4
~HEHLTELNZ L 7B O HIEISA DB R
WTHET 5.

S ERH| T TA AN T 17T 5 MAFFT O DD LU EERE
B9 5, (1) X X0 EON AR IZELS N R TRFS
RF N BROEIIDO L BRI T A2 A MRZE DO I
BIEATIZI W T, A E DB ENLETHLHLEEZ LI TE
720 FLEEIL, HDDDH L NIER AL DM OREE ST IAXT T
AV RAPNDT —H_X—2 DASH %ML, MAFFT E1TD7=O)
IZ DASH IZT7 7 B2 AZLI2L- T, SR ELE B L /-2 5
TIAV AN BIZHE TEHL512L 72 (Rozewicki et al.
2019), (2) H —rx P —DEKITIY, =F—DE N —
RaZOFFET DM BET TND, ZOIHRGBE N DN
DRITIEBEDLETHD, 3, BAIOM ORI BRI E
TERW, Flz, V=2 —ZEoTE, =7 — D RF =M
<MY DNA OWgHOM TIERIRTARVED, ZDLH7RiIz
KT D712, LAST-TRAIN (Hamada et al. 2017) {2k CHE
EENTZT —H RN I2 T A= AN S EELHI T T A A
VROFREIHIS L,
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ORTHOSCOPE: a web tool for estimating the
origins and the functions of bilaterian protein-
coding genes by comparing gene and species
trees

ORTHOSCOPE: Bz FLEDRMBMELELT, £H
BHBYOLU VB FBEFORERLBRELHTE
5TV

O -1, VefiitT?
L B £ ME L, 2 OIST -~V 7 JIv 7 A

Detection of natural selection by estimating
evolutionary probability

ELRERREICLSBRBROKRY
FI A — 20
EHR AR AT 2 —

HOEWEEMRT DX BRI, BT R s E W
THEE TED. LInLIEET VAW TIE, 1ZEAE DRI TF O
HRIITHTHS. 22T, B rOEREEEELHEE T DT,
B DOET N MR G ATZER S ERERTEICE ST, B85 7%
BA 2 R B LR EE T DN DD,

ORTHOSCOPE (https://www.orthoscope.jp) %, #EEDHIBHL
TWDBIE T2 EOTREEORBOVBEE T RFEBEHEET 5. [F
UHSREDIBAR 1L, BB LD RMM % i LT, D
T IBT = AN =Y TN —T LU THIESNGD. A —Y TN —
TENE, TR REL T RN ToOREALICTFELL— DO
BETOOIRELIZBETORY R ERSND. xS, BB
FRMBNHB T DRV D HIE /R 272018, A4
HEMW O EERFHAMEHET D 350 FELL LOBIETET VET
— =247z, ST, SRR IZ L > TR ABM OFE R
BaVERR LTz, 2 —Y —%, B¥T —%% 77 m—RLC, tig
THME HHICESIET, EH X 7HORIZIEN
5.

Competitive exclusion or facilitated coexistence:
interspecific consequences of the evolution of
intraspecific competition

HEMERS ENEROELENAL-TERBEF~AD
feda

TAHEA

UK P f

bR LI, BIEROFIKNBG e e e L TR T 57
DICEER B2 BT /B THREEN TS, ZTHDOEE
TEROTBIDOFHIELELT, 2EOEN /ARG T —5%
W= ) T AR EEARAT (GWAS) 2385, LAsL, GWAS 1345/
LD1%HENBE RN BRI LT RITT HIENTET,
DRIy D7 ) MERITRMBTEND, T2 T, RFfikz~<—
AIZL TS DB O HEFI R T 28770 R R E s T T
Bk, bRk, 2R LT, ZOHETIE, TN OF
HEBN O ) I A D LIZHIRFE SN D RO ) AR % T4
5, FLTC, TNEEBIZBIEINDIE DS ) ARSI L 52
LIz, eI TEUTZE MR B A o 5HE
VWObDTHD, ZDTFHEICEST, GWAS ITHSSFETIZR S
ORI TS DBURIRVBAR T2 RO 5T ENTET,

Do symbiotic systems dream of eternality?

RERBKEDEERIMN?
CRA SR
K - ez

W IEIE— %I, ZOMEER RS L TEM 2RO T4 # IR
EABMESERINMEATHILENL VN, HrHENEFRORE
BIZH > TUEZDORY TRV, B2 EOubl -4V TT7%%
BT, RSN w G A S8 2 0 1@< sk
DMEGHE, BEATEOFEIRE I DI E T LR
7. AR BMROMEEL Sy LR Y, BIROHLE EHEL &£
FIC BT E OEAIE, —MRICHEIHER B RO D5 Y%
FRA B HERRIC Z BRI B Z G W T, T4
LBV L, NG IR LT R 2 Rl E Y &
LTI BRI, 2R RDRELRGFE LT T A— 2
WA RS AR REFFO. BE T, BEOMEKEEBIRER) /2
W R RAERREICET MET 52T, #LAHEIIC I D5 E
TEEORIER, BEDZEEME~ORISEL DO TR E % I i
T DIENTED L TIET .

R DAY OFICHELTIL, BRI S BRRTHE R
KALIZED, ISR ERTHEEZ LN TE, BRI EOR
VNEAR Y A T S AR T O RRBRAYIC IR AL, FHELELT
WEDBIN TS, LinL—J7, I, BT ORISR Z ik
LCIEEERL TN BEEZLND, RETERE TORy ke~
U7 TRIREDO AL, BT VD E R EN R oo
TWD, DZUT, HEFHN R L LIRERO N — A7 FTO, ffit
LU COIFEIIRIBSIND, FI22EWN., MIEOH
(R EPFICIKELCRY, BNELY A7, FE R G
RV LD MR A [E] e Al B2 A BE /ST A— X L)L S TlEW
TRNTEAY, KEEE T XA LT, SRNOETOEYBILRN,
Bl SO ERFEAE IR ETRIT D, REHTIL, X
CFFHT T I L EFEET Y RAMEY ., BT AR B2
INEEHE TTO IR 2R 5,
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Genetic basis of life history evolution in
sticklebacks

O3 )IHET) (Asano Ishikawa)!, JLEFE (Jun Kitano)!

AR AEREB IR (NIG)

Genetic basis underlying the plant fitness
variation in a nitrogen-fixing plant-microbe
symbiosis

© Masaru Bamba', Seishiro Aoki?, Tadashi Kajita®, Hiroaki

Setoguchi*, Yasuyuki Watano®, Shusei Sato®, Takashi Tsuchimatsu®

ITHER - e - B, 20K - g - B, SHK « BVERF U, R0 B -
NER, STHER - #, SRR B ZEfn

The timing of reproduction is a key life history trait determining
fitness. Because the optimal timing of reproduction differs between
habitats, populations often vary in the timing and duration of
breeding in annual life cycle. However, we know little about what
genes and mutations underlie the diversity of seasonal reproduction.
To address this question, we use the three-spined stickleback fish as
a model. Ancestral marine ecotypes show seasonal reproduction,
whereas derived freshwater ecotypes exhibit great diversity in both
the timing and duration of reproduction. Our laboratory
experiments showed that testis development is stimulated by a shift
to a long photoperiod in marine ecotypes, but is independent of
photoperiod in freshwater ecotypes. Transcriptome analysis showed
that thyroid stimulating hormone beta 2 (7SHb2) exhibits
photoperiodic change in marine ecotypes, but not in multiple
freshwater populations. Knockdown of 7SHb2 demonstrated that
TSHb2 has a pleiotropic role in suppressing reproduction,
androgen-dependent feedback on gonadotropins, and body size
growth, suggesting that different 7SHb2 response may underlie
divergence in multiple traits related to reproductive seasonality
between ecotypes. Linkage mapping and allele-specific expression
analysis of multiple populations revealed a convergent evolution of
loss of TSHb?2 response via different mechanisms; cis-regulatory
mutations in Canada and trans-regulatory mutations in Japan.

Speciation genomics and evolution of
reproduction mode in Pristionchus nematodes
Pristionchus R RICHT5ESEEETES AT LA
DBEEERE

OKohta Yoshida, Christian Rodelsperger, Ralf J. Sommer

Max Planck Insitute for Develomental Biology

While plant-microbe symbiotic interactions are ubiquitous in many
ecosystems, it still remains unclear how specific interactions
between plants and microbes have evolved and what genes are
responsible. To understand how genetic variations of symbiotic
bacteria shape the plant-microbe interactions, we are focusing on
the nitrogen-fixing symbiosis between nodule bacteria and the
model plant Lotus japonicus. Through the sequencing analysis of
over one hundred symbiont strains collected from a geographically
wide range in Japan, we revealed that L. japonicus was associated
with diverse lineages of Mesorhizobium bacteria, whereas the
sequences of symbiotic genes were extremely similar between
strains, suggesting the recent horizontal gene transfer of those gene
set. Given the high diversity of symbiont strains, we reasoned that
there may be an extensive variation in plant fitness depending on
which symbionts are associated. To test this, we are performing a
cross-inoculation experiment using several rhizobial strains and L.
Jjaponicus natural accessions. Based on these analyses, we discuss
how genomic variations of rhizobial symbionts and plants explain
the fitness variation in the legume-rhizobia symbiosis.

Molecular phenology and altitudinal differentiation
in plants

Hiroshi Kudoh

Center for Ecological Research, Kyoto-University

Although there are various modes of reproduction in the animal
kingdom (ex. gonochorism, hermaphroditism and parthenogenesis),
gonochorism, the mode with two separate sexes (female or male),
is most widespread but the reason for this is not well understood. To
address this problem, we are studying a Pristionchus nematode
system that underwent a recent evolution towards hermaphroditism.
Prisitionchus pacificus, is an androdioecious species that has been
studied for more than two decades for comparison with C. elegans.
P. pacificus is easily cultured, has a short generation time, a small
genome size and various genetic tools including CRISPR/Cas9
system to analyze genetic mechanism underlying phenotypic
evolution. During the last decades we isolated >30 new species of
Pristionchus from all over the world and found a gonochoristic
species that forms partially fertile hybrids with P. pacificus. Using
this fertility, we conducted a large-scale genetic analysis and
identified multiple QTLs for hermaphroditic fertility with different
effect sizes. Meanwhile, we analyzed the synteny of the two species
based on single-molecule real-time sequencing, which indicated
that the evolution of the genomic architecture is linked with the
major QTLs for hermaphroditic fertility. Here, we will discuss how
genome evolution can explain the exceptional evolution of
reproduction modes.

One of the most attractive challenges in current biology is to
understand organismal functions in natural environments by using
accumulated knowledge on genes and their functions through
laboratory studies. The attempt became easier by the methods of
quantitative genomics and epigenomics, such as RNA-Seq and
ChIP-Seq. We established and have developed a long-term ‘in
natura’ study sites of a herbaceous plant, Arabidopsis halleri, to
evaluate gene function in natural environments. Because seasons are
the major context in which diverse organisms have evolved, we
initiated molecular phenology study to understand plant adaptation
to seasonal environments. At the sites, we monitored temperatures
and light intensities, recorded plant growth and phenology, and
collected weekly/biweekly RNA and chromatin samples to
investigate dynamics of transcriptome and epigenetic
modifications. Approximately 15%-20% of analyzed genes showed
seasonal plasticity in their expressions. In the presentation, I will
overview the results of our molecular phenology study, and then,
would like to discuss how information of seasonal plasticity can be
utilized in the study of altitudinal differentiation of plant
populations.
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A new mouse model sheds light on the
evolutionary impact of an ancient deletion
polymorphism in the human growth hormone
receptor gene

©MARIE SAITOU, SKYLER D. RESENDEZ, KIRSTEN DEAN,
XIUQIAN MU and OMER GOKCUMEN

State University of New York at Buffalo

Population genetics inference on the mode,
tempo, and origins of natural selection

Shigeki Nakagome'

'School of Medicine, Trinity College Dublin

The growth hormone receptor (GHR) gene is highly conserved
among mammals. However, its third exon is polymorphically
deleted with 30% allele frequency in the human population. Our lab
has previously reported that Neanderthal and Denisovan genomes
also carry the deletion allele (GHRdA3).

Using population genetics analysis, we first resolved the haplotype
architecture of the locus harboring GHRd3. We identified single
nucleotide variants that tag the deletion allele. We showed that the
haplotype carrying the GHRdS3 allele is significantly associated with
Standing height.

To investigate the phenotypic impact of GHRd3 at the
developmental and molecular level more thoroughly, we
constructed a CRISPR-Cas9 based mouse modeling the human
polymorphism. Using this model, we showed that there is a
differential rate of growth between GHRdA3 and wildtype mice.
Moreover, comparative RNA-sequencing analyses from liver
tissues showed that GHRd3 affects the expression of genes enriched
for metabolic processes.

Taken together, our study suggests non-neutral evolution of GHRd3
in humans and verified previous associations with developmental
phenotypes. Furthermore, we identified novel biological targets of
GHRd3, affecting metabolic pathways in the liver. Our integrative
approach sheds new light on the evolutionary impact of ancient
exonic structural variants.

Inferring demographic history of East Asian
populations from length distributions of haplotype
sharing
NTOGAMTHERD DD HETIRTOSTADE
Sikd

WA

VESLEBRE R e 2 —

The impact of natural selection on beneficial alleles can be observed
in human genetic variation. However, deciphering the history of
local adaptation is made difficult by the vast complexity of human
history. We develop a framework of approximate Bayesian
computation (ABC) that enables the use of the full site frequency
spectrum and haplotype structure to estimate the time of onset of the
selective pressure acting on beneficial alleles. Inferring this time, in
turn, depends on the mode of natural selection, i.e., selection on new
mutations or on standing variation. This selection model becomes
complex in an admixed population; which ancestral lineage did a
beneficial allele undergo natural selection? Here, we demonstrate
the power of our framework using simulation and population
genomic data. Our method has sufficient power to distinguish
between the two different selection models, as well as between
selection and neutral models. To improve the age estimation, we
extend our approach to take advantage of ancient DNA data that
provides information on the allele frequency path of the beneficial
allele. Finally, we apply our method to identify the origins of natural
selection by assuming the history of population admixture in
modern Japanese.

Identification of structural variations and analysis
of their functional roles

FRAIAE!

URUR - Bl

)BT —=BIIINER EOANU N NER - BERE) &
FBIHEE 5720 DIE SN B EIZE TN TS, R AR
I CHATHNT I T ORIOGHDBITEED AR N e
PR DOBEF A — )V CTHEE AIRE THHESIL, FLTELND A
D REDHEE 2 E OB FEIIG A SN TWD, HAFIED A &
(AR T I TR B ARSI B ICBAEL TEIZA & LR
ERRICBEL TER A ZNETNOBGHEELZZIT TS
EEBZDILTNDD, HARFIEOED DN % DRI EDME
RNWZELEEEINTWD, F2 T, IRNETITNESN TR
X T NEBEFNE D DORTOT NDZ )T —205, HH
M CIAEENTOWDNT LA T EDSAADOMELITRoT-, &
DI A X DO EECEM I3l & D AR NI 5352
—HERETETHDTEERREL, ZO0MANOHEEE1 T80T,

BT BT, B2 R O BRI S RIE B EE T D03 50
BILTND, LU, ZIETOMNTIL, EIC—E RSN
ERIBELTEY, ThUNDOSEIOKRHEEEN B R OHEE
IRFEAEITTOITWRd 2Tz, Foxid, HHA XK %K (30bp-
5kbp) DI HAEZ B NEL T, E2y —rooH—nF —F%
T LT, F72, MHEOW BB IO L O % HiEL
TEHEY — 72 AR A WTES Ay — I o A% (T 5
T7o Tz OEEATICEY . BARAN174 A X 043788 DRI Hy 72 h
PARXRKERH U, Fo, BIETHREEOBEDVERH L2
AT KRN E OB RO A ZEICEELTEY, Thb
DORFNT T BT —F—RA— /N — TN\ —FHIRIZ S Do
77o CRISPR-Cas93 A7 L& FAW T MFARRIZ R A EALT-&
A, RERITEGTRBEE S ERIL, ZNONERZEIT
HHZENRIBENT,
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Population genomics study on the Ryukyuans

REINBEADKEA T/ LR
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Exploration of genes involved in color pattern
formation ~transcriptome analysis of Drosophila
guttiera~

ERBHEEFORER ~SX4723vu03vunInk
SR Th— LR~

OfEE M EE TR BT
VIR - BREERR 2 ZHRAERT, 3AEK - HiERBR BT

HRERS B2 330F B NFEOIR BN T3 T AT O T i el az e
TED, W FITE—RAARSRE 7 v — (SIS BT
TR (Bl &) ot SR Tl FERFEAR B RO X (A ) %% 41
T (Fh#R ) 1B W TH T HIE O N B 235 ah, A ED T
Do LU A5, ZAVHERERS B D BT HERER A O P50 JuH LUk
HHNL% M IAA S EDBMR, BURBIERS B AN LD EEADIZ DN T
IERIZIZELS DD 2 TR, BESCRFR ~ SE 2R AT HI D FRER S|
BCI, W B EE I B AR CAT T~ X vy T LM E N DI A BE
\ZHR D S ARSI CEIZZEDN DI CNND, AEERE S LT,
5 CIEL JUNHIS OSSO R A 2 o e & d H RS it
THi, — . B lrd# B /NEILGE BT, MU0 BT AL
I T H B ESME 2850 b\ o 7 R O ST L AW BB LTI
ATz, 2SI B BB L SUE IR K2R T D, 7
AZBHRAIZ 72D e A ARSI B T UL KRB D8R UL R 52 28 e
RS, BRERI S AR 3@ LT BB A TR R 92 5512705, LosL7s
o, TATRHRIZEBN T, BiERS B ~DE OB ENRE ZhHE N BN
DOHBETED LT Z =DM HOW TR EN TV, HF
V. BRERFN B O EMIEARL HIIRIZ DBV LB RO TH S, Fox
DIFFET N—T1XBUE, BEERF G N DY) MENTEHED | 2R DO
JEEAR YR BB FE ) TiEE OV E 2D T D, A
RIOULTIE, ZOREEHRET D,

Ecological and molecular mechanisms for
evolving imperfect Batesian mimicry in Papilio
memnon

O (RAELT BRARSF2, B BT 83, BRI 2!
VHOR - BT fEnk, 25 il oK - A A BB S UK - BBl

P E OB, BR TRy T — OIS TEIEE
ZENDH, ZOREBITHLNTITRV, UL, TORED
TERRAN =X LD ERGBNRIEHATHLIENL DL TH D,
AL T, Fra B CHHIAZ~ T auay mDWMDKE
FREOI R A =X MR % B e 3, €2 T Rk~
HEmEzonbEn % NI AT T h— AT T BN
HIEEHBIEL,

FENTIZIL, yellow (A7=2 BRI 5358 (1) = v
—IZ eGFP B\ NCHE AL R ALz, ZORM T, 1
BRI RRERALC EGFP A338El4 5, £ZC, EGFP FEEifHk LI
EGFP FBLaHIk A AATYIV /31T, Bis T RBEE LR L, TD
FEREL T AT=UEHGEIE 720 Tl v P VIRER 1
MR R LRI LTRSS, fFRkoBRLL
T, ZNBDEIE T2/ L T CRISPR Cas9i AT L% FV /- kEHE
M 21T T & CThb,

The camouflage effect and evolution of color
patterns in the tiger beetle Chaetodera laetescripta
HITIN\3AVITE TS EEDORBIRELELBRE
OLARTRH i, 5 H %%

AN s

NRAVEURREL U CTHA R T BT 7 ANTIH, AR B RE
AL FERRRER 8 D, AFETH CIXEF A A O RY ) LRI O
BB T HI 2T FAOEESEEOELIC OV TERT D, B
BETOHHARE T, BEOETT LELTEHAR=FL T/
R L3RR TN BT A28, BT LD F i
WTH-oTHERA ITMERFF SN T, &7 AT Tk
FEO A7 7 NFRE, doublesex G A& T3 ODE(E T
WA=/ == LU THBR O S B I L TWDZ LSRR
STz, BRI ET VLT 58 RO R a7 X FHE S
BHORZERREETHD, AFFEORERNOLTHIXT 7D
BERERUT ., doublesex 72 EHEREA HIEHI T A1 n 1 FIR DRI
WG TRy NI =7 DRINT, RERTEOIPHREEZITET
IR 2 L0 TIdRVL e E 2 b,

W DSERIIRRILE O LB A i D | EDJDITEL T
XIZDOPEVIINFATE LB N TE LD LR Z 72 ET
HDD, B OB IS B ) O LR E ORI
— IO FRECRESNTND, 22T, ABFSETIX H ALK
DRYHIZ AR | MU 8 A RE [ TR D A0 (80 & =
R AT 5~ 2a 7 (Chaetodera laetescripta) \ 2755 B L, &
EROE SR 2 &E OMELIRTREMFEL T2, 7 ¥ 2V B FRAT
IZEVI A B2 DR DERE LT ATED R D FEEE (B
2X)ERML, 2o—HEORELHEINLMEE () ©
BREZR L CERMNIFHM L, Fo, RFRORZ -8
SR ERIZIY | BERLADIZIR T D0 —Etk & BFIZ L DK
BROBARMEAFHIL 72, ZNOHOFERNS | AFEITHITHHE
BEILLoTRESNDE AT ALED—EIZL DR R %
FFOZENRINT, Fo, RO OME( /N F — L B ARGIET
Z728%, RAD-seq % F T Hitsl i (K 7 ] 00 B AR Y R B 4 HE
U, iR A B 45 O FR0 BE o i BERE oD [ 0D BAR &5
L7z, & DOFER . AFEOBARIIE KD LITMSIL THRDIRL
AL ZERIBES LT,
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Bioelectrical signal mediates skin pattern
formation of zebrafish

OFCBM ! TR
TBROK - A= B RE

Body stripe and blue tail of lizard - pigment cells

producing geographic anti-predator color variation
AT DRSATEIRETVE - BLESHBE(ISHIEL
f-EaRMEOZEL

EIIINEWS

Fe i TR - B ARG

Zebrafish (Danio rerio) have a characteristic stripe pattern, which is
composed of three types of pigment cells, black melanophores, and
yellow xanthophores and silver iridophores. In the pattern
formation process, melanophores escape from xanthophore region
and then black and yellow regions are clearly separated.
Interestingly, this escape behavior is mediated by xanthophore-
induced melanophore depolarization. To investigate the
spatiotemporal dynamics of skin pattern formation, we developed a
simple method for artificially disarranging the placement of
pigment cells using a light-gated cation channel Channelrhodopsin-
2 (ChR2). ChR2 induced melanophore depolarization and random
migration, which resulted in the disarrangement of pigment cells
and then destruction of the horizontal stripe pattern. The patterning
process immediately resumed when ChR2 was inactivated in the
dark. Using this method, we demonstrated that interactions between
pigment cells determined stripe width in the absence of any pre-set
positional cues, while the initial horizontal alignment of pigment
cells in juvenile stage determined directionality of stripes. After
disruption of existing horizontal pattern, reconstructed labyrinth-
like pattern implicates that a reaction-diffusion system is viable in
zebrafish skin pattern formation.

Epigenetics controlling flower coloration and
transgenerational inheritance in the morning
glories

FHHADIED IR TAIRICKDERT L LEHAUR
pe 3

OB B!

LR ZE W5 FERT

M AT RE Db L&, A RTRER R AP > R
b, ZOREITHEBORMTHIEL, i FOEEESI&fF1T5
72O AEREIVL IR FAaF Az ESE 05 EE 25T
WD, TARDANTG A T AL IO ZM TH LI, VAL
EZLNTND, BT, ANIA TR E VRO E T ER
(K2 J§ Dt B AR O & LIRS A TP O GETE) & 7R A (ff
REDOBREOBER) &, BstaR it o d( 4T, v~
B BENWKHELTE B RAL SF L ELFEIE R OF Y
N7 E R BTG AR 35, R EOBELROM
EHEST DL, AN A X FITIE AN OF RIS, RSB REEL
7o BB T2 W R BIE IS LT R ThHEE 2 BT,
RO IT STREED (O S M (G - 01 - R AR NE) OFLEE TIEDIL,
ANTATRARIIEEAETORAER, HFORITILAZEROH
RGO PNEERBER ThHHE RSz,

Biopsychology of fishes
YHFOTBELEDEEREMNF
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THHZE, FT/NUOEED=a—ar ORI L35
TEEHBINI LT, AR ADOKREI., FHEEM O
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DA T 52T, FHEBIY SRR DONDHEHRF
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WIS CE- AR LOE WA E B LI-FE 2345,

-82-



Origin of integrative brain centers in vertebrates
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No Neuron, No Study of Mind?
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Statistical argument about whether
anthropomorphism is a better scientific research
program
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FOEAFICEINTEETS
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HEEERRR - U
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Virus researches in the massive DNA sequencing
era

KIFHE DNA O— I RABERD VA IAELTHE
) 1] 1
IR - [

LR DHDHETDHEZ T AT TR BETHLICA
ZUFHND, 1208, ZOBEZFIFESZLINTHDIDEAIN, &
FDLOPEE NS OK RIIFIBS LA EREW
Vo BTN BHDHETEEZ T LA TRO - THD, B
ITENVFEE T T ARy T r—Ud, RIS AN 5
EHEET D, BT EE A v — =T Ry T 77— D
BN & SN T2 O Il & 3 A AR FAR & D2 FEFH DR
BUHS S A EBHHEORIEELMFAL VD, AREKT
W, S OERZ R30I, BIILRSHETHEANERD
MRT s T AN KEENTEFZOT 0T T DL TR EL
MEIMERRFTT D, &I, T4y vy —OABHEREERA~
VTV RO E DE 2 S BB IR, B#EELT
DENTER T UTTLOBHY BRI,

DNA 3 — 7 T AFMDFEIZE L, U AV AREYLE D BE DT
9 SESFRHAEBY), LT RBREE Ty — s RENT
BLBNZER % 2207 A VAR BEFINTFET DZENH LN
Tpot= L TIIF DI — T ZAD B TRIESN-T AL
ATEIT T CICOBESERSNZL OO E REL EESTWD, £
DINTHHRFESN-T AN ALY SN BLE RSB
TWD, TLTUA L ADEEEL L T, LK BIZER T 58
DIZF TR T, B 2B KO OB IFIE T AZ LB AL
\Zhpolz, RFERTITEDLIRTANVARFFEDBIEIZ DV T
L. FAEDIFTES N—T 8D TWD T AL AD KRS —
T AN OBUIREAR 2 D,
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Comprehensive genomic analysis reveals dynamic
evolution of mammalian transposable elements
that code for viral-like protein domains

HEES / LISHEETDINNARTRIVINDER AV E
I—FT5ERIIDF A FIvoiElL

© bW BT, Kirill Kryukov!, “AGH3E2, “HEILIP, 47
L UER

VBRI R » [ 5 2R T N K - BE e | SR - T

The diversity and modern and ancient RNA viruses

HALEHED RNA 91IILAD EHE
Oy ITELAT!2

R FE L ROR U A VAN

LIS ) ADRT U AR T KEGy D3 %7 DNA &8 T
T2 T, —EOBSIN, MILEOMBOR LI BEbLZ L
N> TERZ, PTH, NIEMEY AL AR FHBER Y&V -
7o DA NARRS R TE DR A IO PeE R FE T HELF (EVE-
ORF: Endogenous Viral Element possessing ORF)73, 15 147/ 2
TEEFELUTREZES LN HRESN TS, L, 20
X972 EVE-ORF (Zi37 /T —ar el EOFLE D EVE-ORF
DIEREZ IS | Bio L CEIEL CEONL<bhh> T
VN, FIZT, 19FEDOREASES ) L7036, 614,488{8 D EVE-ORF %
HMM &2 HWTRIEL, sl L fif i 21T o7z, O
. EVE-ORF OFfi AR, RIFFT 25 OB DORALL 3,
LRSIV A DL, B~ A0 RNA-seq fiftinb, %
B OHIA EVE-ORF Mil{5 1L L CRBT D fEMENH D L7
ENbhroTEEZ, ZOZEH D, EVE-ORF (%, £ MiFLIEICHR I
R B2 07 IR CHRE A B L ., iU O IZ b TEE
EZHND,

Co-evolutionary dynamics of mammals and
endogenous retroviruses

REMLIODANIVREFIE D ERRE
Ok, !
VUK - R FHE

EHOT AN AOMEALZEF T H72D12iE, B, S6ZiEE
DIANADEEM AR THZENSETHD, LvL, ZhE
TOTAINADIFIEF SR EL TR R LRI T AN A~DIFY
BT DT AN AD ST IS TR, SHIC
TANAIED DI EA Z RSN, KiTOTA N A%
BT HZENTERN, B2 X2 O 0 MBEE RIS 572
AR DIRNR ) T2 T AN AR RIETHDHT 4 — S —I T
LT EAGTEMRDOT ANV AD SN S | SHICEEE AW
LAFET DUA N AHKOEH| THD T NTEET AL AR 2
Y NEVE) | OREFBIRITICEVIBE DT AN ADSIEMEEHD
MZLTET, ZRHDORREIET ANV AD LMD BRAFIZ 35T
REEWMTHEEDIZ, 5 HBOTVANVAENOFRICIB T HHEE
705, RFERTIX LFLOMEERBI T 2LEHIC5HOF D
OV T LTV,

Revisit Tajima's D to understand evolutionary
dynamics of infectious diseases

ORARTEN!

HER - NBRIL B EGYE) - —F o —

INTEMEL b AL A (endogenous retrovirus; ERV) (%, BN ADHKI9%
ZEWD, ZIVET, ERVISHEREZEF 2220 L v 7 THDHEVWD B
Z DB THSTD, ISR EIE M L OFE L | SEXFEE
MHBICB O THENREEZH > TV ENRBEN TV
(Roulois et al., Cell, 2015; Chiappinelli et al., Cell, 2015), —J5, L hawA
NV ADIEUA PR E T AHEREZHF> APOBEC3 Y 73V —& {5 ¥b. 1FLJE
OEALDOBRICBNTEE T EEL, 2RI LRI TS
(Compton, Malik and Emerman, Philos Trans R Soc Lond B Biol Sci, 2013;
Nakano et al., Retrovirology, 2017) , [ {5 E# ) &1%, ELARINEIC
JoTHIERIENDIFL THD, ZOZENE IFHAFOHE(LOBIEICE
175 ERV O HL-HIE A, APOBEC3” 73U — s T O B L L HELD
BPE LU TIERA L2 ATRENE . 72312, ERV O Y - HIIE 2 il 572
WIZIFFLED APOBEC3” 73V — a1 D EBESERLAF XIS
NIFTHEMER B 2 BN D, ZO FREMEARRGE T 572012, HF2Ei /13 <
7% Robert Gifford 181 (/T2 — K%, #lH) 3B L7, MRS
FECHNZMEREANCIR R TED DIGS YV — A&, 7 AMEFTEN T
WH164FEDIFHIRENZNICEITH APOBEC3 Y 7 — B T D%
FHELT-, &51T, DIGS Y —/L &V, ZO164EDIFHIFEhEh iz
—FR9% ERV OEERIELEZ, TOFRE, TN EnOIFILEICRITS
ERV O%t&, APOBEC37 7V —DEE T OHUL, TRV IEOFBIBIFRIC
HDHZEEWLII LT, ZORERIL, ERV & APOBEC37 73V —i#{n¥
MAFFFEOEALORFRIZ W, (L LT e Em<RIB 35,
AHFFE T, ERV & APOBEC37 73U —i& {5123, (EFLIEDOHE LR
TEDINTHEEAL, L L TET2D e NAF A TH~T 47
AA7 ) BRVEE O RIRICED MRS 95, AREETIE, Z
NETITH/ELNTODH AR T 5L 15 BT ANV ADIEHE LD
JFEHLERICOWTERLIZ,

Tajima’s D [ZH ARG ZARFE T DR L L TR T
7oo BUHNIARGGE N IEEIS NG A, Loy ar Ol kit e
IZ2WVT Tajima’s D D SIZLVEERRSILOZ LB D, Ll
BH, ZNETICEL 7S ar BB REAS Tajima’s D DfEIC
B2 DR BO RN 400 S TR N2 | Tajima’ s
D DAL EL IV a LGB EL R T TN ETH
Bo ETTHE A 1T, BRYYE OB AT ICE A & T [EARE
BHHEAS Tajima’s D DAEIZ 5 2 D BOBGRANT 21T o7, i
FE DRI AT OB AR REEN BRI, SIR 7 NV EMEN D5
ETNTROGEBHRLZENMBNTND, ZOFT VITGEIR
ERIZLDPSTHE LA IOA IR, A NMED X IV A F RO
RER BN O FENT iR 2 I AR RS & ¢ (BEAREENRE)Y Tajima’s
D DI 52 D BHRIT LT, ZAUCEY . b UEARTEEh e A3 ik
ERRANTIRA YA X7 VATF MR I TR AR RE L I SE C
HHTEAEFERA LT, Fo, EARTEEN B D R GRAITIR D B 5 Ik
WAAEANR—RET V% FIVRHTL | AT BY AR O e ST D3 -
(RN Z 5k (Tajima’ s D OAE) AR EEEEHRE AT T2 5T
EARENT, ZHUE, b LTz L T LB RE S T L TE D
B BE RSN ORREINT —Z 0SB REBIREANHE E FTRE T
HTEETRIBELTND,
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Reducing the number of nucleotide sequences in
molecular evolutionary analyses

Coevolutionary phylogenetic analysis between
HBV-related hepadnaviruses and hosts

ANNFF AN RLE EELCLDRBIRELEof=

O !

O bV Y 12
4, K - BB PRy« =

VRRGEAE + AL A R 2B R - BT
HEHERLF IR E B O RS2 ERT I VAN ZEITLHELT. B BIFRTALZ(HBV) BIE A/ SR T AL AT RIS OBk %

EMTOWTEBRE IR T — 7 X — 2 RIS T D I
BLA B DS FE B BRI N L CE TN D, ANV AD Iy TR 5
FFZEIZ BT, EBE RS T — 2 X — A0 DR E DB AT
OYIEES T X TR LT, RFBEER LY B R RIS
B UT=0 325 T-HEALEAT S B 20 T A8, BlslEk o
INZEB RN NED RN R EEIZ 72> TETWD, ZORMEE
fRRT DI D IFEDOOEDEL T, o AL IZ A VS HEL
FIBERD T ZENEZDID, ZIVETIZWL DD LR Z
REINTETCDDEN, ENOLETHIT D5 EEEZEZHZLLEET
b,

Net-charge evolution of avian influenza A virus
hemagglutinin

AT NF=UBREABEHBN A TILI P IR
DB

RN NG NI o e T N

PAAR MG, LR NBRU S —F A TR AT L H R
P

REMEBIAE E L, e LD R ISR R S EHEES
NTNWD, LA FIA LA LA b AR T 19
TEF VRN ETHER 2 -T2, Fox 1d, HBV Z /K TH
DHEHBRIG 2R NTCP D4k 4 20 SLERE O B 51 % PAML .
MEME BT LIz, TOFEE. NTCP 066.2 % DT /ERY A
LR SR CHELPIITRFES I TERY (A DIEIR) . NTCP 23
BEEAFICARTHHIEE—E LT, —J7. NTCP [Z[EHi7=
EAL CIEDBIRE 2T TR, 1 TH158% H DT /[EHS HBV
DOWFEITBEDY, ZDOEGRE R EL TODIEEHLNICLT, &
FUE, NTCP I IAKRDOBEREZ PREF L2230 | ~/ SR AL AH
HEALDOBIRE L7220, VANV ATEREAITESCE R L CE =2t %
IRIBLTWD, RIEXR TITF A 031:%%‘52: (2, ~ SR AL
LIE EO IR T ANV AZ FRO Sy T I OW TR LT
U,

Host genetic and environmental determinants of
the gut microbiome in wild house mice
BENYHRXIOBNHERRICE 5 EEH-RE
MEER

O@5 R K —"'. Megan Phifer-Rixey? ., Katya Mack' .
Sheehan?, Dana Lin', Ke Bi', Michael Nachman'

Michael

'UC Berkeley, 2Monmouth Univ., 3Cornell Univ.

HELRFLLIZAKBIZARA L 7L P A L A(AV)D H 55
16 ETHY, IAV [TKE TREYEDHERF S QOB ITH EV AL
ERZEZ2W, UL, =U R OMEEZ BB LTRITT5
L HEATFTIvIIT ) MEN R D, FeRBMOEILEL T,
KRB TITHE B LA Lf’w’*x F R KO BRI DS HEFT
SN TV IAV 23, FEEES & IR KB IR YL IR YLD
JERYIER AR Z T I D, :@otﬁfﬁ%fﬁ?m%ﬂ:zi K IAV
NHERE ETHEKEDLHMROME 1 CThARRER & i
(LU R L& T2 EB 2 DD, RITBIOL(LIZEb A7
HEALHEREIC DD T LD TR, TAV 1T A, 7 2 RL
T B~ T NT = (HA)DME ERRO S T VERL & 74— hE
BT HEIADDIEGENIEED, AHEETIX. N 1AV OFHLowE
IGHELAERE S L CL HA B O KB5S~
N B B A B B U CE T T REME IS W CRERR LTV,

Identifying a common set of genes that mediate host-microbial
interactions across populations and species of mammals has
implications in evolutionary biology. However, the genetic basis of
the gut microbial composition in natural populations remains largely
unknown outside of humans. Here, we used wild house mouse
populations as a model system to ask three major questions: (1)
Does host genetic relatedness explain inter-individual variation in
gut microbial composition? (2) Do population differences in the
microbiota persist in a common environment? (3) What are the host
genes associated with microbial richness and the relative abundance
of bacterial genera? We found that host genetic distance is a strong
predictor of the gut microbial composition as characterized by 16S
amplicon sequencing. Using a common garden approach, we then
identified differences in microbial composition between
populations that persisted in a shared laboratory environment.
Finally, we used exome-sequencing to associate host genetic
variants with microbial diversity and relative abundance of
microbial taxa in wild mice. Surprisingly, we found a significant
overrepresentation of candidate genes that were previously
associated with microbial measurements in humans. Gene-bacteria
associations identified in both humans and wild mice suggest some
commonality to the host genetic determinants of gut microbial
composition across mammals.
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Optimized microbiome for acetate production from
wood - local adaptation and speciation of termite
gut microorganisms

REFFNE A
FAER 2

Absolute control or dedication? Evolutionary
implications of the plant gene-coexpression
network for mycorrhizas, the plant-fungal
symbiosis

OTatsuhiro Ezawa', Yusaku Sugimura', Ai Kawahara? and Hayato
Maruyama!

"Hokkaido University and *Sumitomo Chemical, Co., Ltd.

Termites are able to thrive on wood by acquiring acetate produced
by their gut microbiota as an end product of cellulose/hemicellulose
digestion. Termite gut microbiota consists of a vast and complex
community of bacteria, archaea, protozoa, and fungi with various
metabolic functions, which synergistically enable the efficient
conversion of recalcitrant wood polymer into host-accessible
nutrients such as acetate. This highly streamlined gut ecosystem
seems to have been optimized in the course of evolution, and
molecular phylogenetics and genomic characterization of several
termite-gut-specific microorganisms have provided a glimpse into
specific metabolic processes and symbiotic relationships, which
may play a key role for the host-microbiota coevolution. In this talk,
I will present an overview of host-microbiota symbiosis and
coevolution of termites, which have been extensively studied over
the century.

Unravelling the virus diversity and host-virus
interaction in wild plants using RNA-Seq
BEEYICETEIVMILADSERE, V1L R-EEREHE
B {Ef% RNA-Seq T#5%

ORPARRBL 2, K BRI AR =2, TR

THEA KB 2RUR - AR TR

More than 400 M years ago, early land plants did not have
functional roots and thus employed fungi for acquisition of water
and nutrients from the soil, which is the origin of mycorrhizal
symbiosis. The fungal symbionts, namely arbuscular mycorrhizal
fungi, construct hyphal networks both in the roots and soil, through
which the fungi deliver mineral nutrients, particularly phosphate,
and in return, receive organic carbon from the host. During the 400-
M-year-coevolution, the fungi lost several genes essential for
primary metabolism, e.g., those involved in fatty acid biosynthesis,
and thus became obligate biotrophs; that is, plants basically control
fungal colonization/reproduction. The field-transcriptomics
approach was employed to investigate the regulatory mechanism of
mycorrhizal formation/functioning under natural conditions. Plants
dedicate a large set of genes for fatty acid biosynthesis and hormone
metabolism to attract the fungi, and interestingly, the expression of
these genes was regulated independently of that of the genes for
survival in phosphate-deficient soils. Indeed, plants frequently
invest carbon to the fungi even in phosphate-sufficient soils where
the cost exceeds the benefit. These observations suggest that the
regulation of mycorrhizal formation/functioning may not be
interpreted by a simple cost-benefit model. Possible evolutionary
implications for the plant-fungal relationship will be discussed.

Why host-manipulation matters to evolutionary
community ecology: extending the Extended
Phenotype

ORyosuke Iritani 2 & Takuya Sato’

I: RIKEN iTHEMS; % Institute for Frontier Life and Medical
Sciences, Kyoto University, Kyoto, ©%0-8507, Japan; 3: Department of
Biology, Graduate School of Science, Kobe University, !-

'Rokkodai, Nada-ku, Kobe 7- 830! Japan

Plant viruses affect host physiology and sometimes cause mass
death of the hosts. Therefore, researches had been mainly conducted
on crop diseases. However, infection that produces severe
symptoms is generally not adaptive for either plants or viruses. In
natural plant communities, asymptomatic virus-infection has
reported to be frequently observed. Analyzing viruses in their
natural habitats is a promising way to understand the diversity,
evolution and their unknown ecological-roles. Comprehensive
detection of virus species in a plant individual is difficult, because
viruses do not share common sequence among species such as
rRNA of bacteria or fungi. We developed a method using RNA-Seq
to analyze virus species composition and host transcriptome
simultaneously. RNA-Seq is a powerful tool for plant virus
detection, because most plant viruses have RNA-genome, and
DNA-genome viruses produce RNA during their replications.
Moreover, by conducting enzymatic depletion of rRNA instead of
oligo-dT beads purification, we enabled comprehensive detection of
viruses with or without polyA-tail at the end of their genome. In this
presentation, we will introduce our survey on wild Brassicaceae
plants and discuss the virus-host and virus-virus interaction
observed in their natural habitats.

Studies on host-manipulation by parasites have long attracted
evolutionary biologists for the bizarre changes in phenotypes and
behaviors of a manipulated host. Evidence for host manipulation by
parasites have been accumulated but its importance in the general
context of community, ecology, and evolutionary biology has been
poorly understood. The purpose of the presentation is twofold. First,
we talk about my recent work on suppression-enhancement of host-
manipulation and its impacts upon community dynamics, namely
the Switcher-paradigm. Second, we talk about the ongoing work on
the evolutionary dynamics of host-manipulation, with the cost of
manipulated behaviors enhancing unpreferential predation taken
into account.
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Fork tail evolution in aerial insectivores

RAERBREICEIT3EEDEL
ORI HHARIER, RIS, s — e
CENRSER | ZHRRIEAR » SRR S FH R LR - [ o

Social signatures in echolocation calls of a leaf-
roosting bat, Kerivoula furva
NFTFOEREERSGIZTHIAVEYOTI—IZRoh St
ST

Kao Mei-Ting"2, Liu Jian-Nan2, Cheng Hsi-Chi®, “Nakazawa
Takefumi'

'Natl Cheng Kung Univ, *Natl Chiayi Univ, *Endemic Species
Res Inst

) OIRTF7REE M B T AEAFEIR I MBI C Lo Ttk
LIz EEINDD, BEEOEL T B AT RRAETHDHZ L0
2\, EOREFIDRY SADOME THY, MR A~DOVEBIRNINFFE
SN ETHIBIRD RO R ELLT-OT EHR THHEE X
DIVTET, LOLRNE, ZOFBBIE#IZE /1% LRk ) K0
Lo TESENBRREN TS, 2O LIV HE R
UMED DRI C R =R BB R AN T & | B 7 LA RIE 7o T
ROFEENE(LLIZEL TWD, M OFEImIT20FLL_ERE D
ST L, REH E2DOFELAEIEI N TS, A
BFETIL, 1) 100FIZ 1 E DA T TALNIZ) 2T F 27 /82
D/ B — 2) RINE R B T AL Kt b 32—
V. OEENGREZEOHECB B ZFH~, WT i\ ThitE b
DL ERIPEZIR THDHZ LA RIE T HiEREET,

How does the swallowtail butterflies dislike their
host?

TENFIONBEEZENIZDI LLAEIE?
O IRy s /A - SRR - FE 2 751 !
UT Afngs, 2B K- #

Rk H—

Bats may use echolocation for social communication (e.g. group
cohesion and individual recognition) although it has evolved
primarily for orientation and foraging. This idea has been tested by
using bats living in permanent roosts (e.g. caves) in large colonies.
Here, we investigated social signatures in echolocation calls of a
leaf-roosting bat, Kerivoula furva, which forms a small-sized group
(2-10 individuals), roosts in furled banana leaves and switches
roosts almost every day following foliation, but nevertheless its
group membership is largely fixed. We hypothesised that
echolocation calls of K. furva differ significantly between groups
and/or individuals, so that individuals can effectively find roost
members, despite frequently changing roosts. Social structural and
call analyses supported this hypothesis. Discriminant function
analysis provided correct classifications significantly better than
random ones, with 34.8% vs. 25% and 26.5% vs. 6.25% for group
and individual signatures, respectively. Taken together with
previous studies, our results suggest the possibility that, irrespective
of'the roost type, echolocation calls of bats generally contain enough
information to be potentially useful for social communication.
Future studies are encouraged to accumulate individual call data for
a standardized comparison of context-dependent call signatures and
to better understand social communication of bats.

Mechanism that enables the influenza A virus to
evolve in the low-dimensional antigenic space for a
long time
EHEAOINIVFILINADERIZH=-2ERTH
[RAELETREET HAH=X L

OULHED BEIAL xR B2
VAL RHERL R, HEAER

MR RO R TY, 77T 2y DML e R 5k %
LTHY, BEEHALFE S LIRS DD, EDOEEZfEET
DR AN, BEIEE ) OIRWSh B b o TR L TEREIC 75y
JCBEINGETE LTI T 5, AURDOFEMIZE O T, D
RO HEE LT B AR I3, EFEN 3Bz moT
WAITEY, DEVTARRE I LL T Y SASIVIEMIZZ T
TUWD, Ll BIEZ TIEARBRWNE T ORENE(L L= L0
AL D HFE SN2 o TNDBENVIT R I A B D,

B BRI Lo TREAMEASEASL 51218, B Hichb ghhich 8
BORENRHY, BE T DB R B RIRH A A 72 2R A
A X7 AR IAR D TR, Fex OERFHAIZ LD B hiii i
DOHFE R, RERDTEOREEAEH T DD DI ED Al REMED
TRIBEN TS, BEEEHHAE CE DI LN BT bk
ST, HFBHBEACL BN IR T DB 2 TR,

A FEWRDOA L TN TNV ADEE LR O— D%, E
IO ITORR THD. —F TEOHFRELITEB N T
1%, FFECEHEERIETITENB DS TND. ZOS kM
DOIRNHUFHELTIE, BN 2R AT ORHGIXEEL W
EEZLNDN, TNEAREETHEMIIINETRIATH 7.
FATHRIC BN TZOR M AR SRR, 18 £l % 1235
VT BHEERRE O [FIIRFRE S A B 3 A Z & CRINL T AT L RIBE S
TV e, Fx IR ORERE O RIRERRL N 2 A% R_OBRFRITHE
TR T, A TN WA )L AD R WYL AT SRR e R
WAL AU IZ LTI SET D DD, FDAH =X DHYEST-. KM
28 CIl & ARV R I T E R L TRV, R ICHAT
LCWAY ANV AL — RO A FERR N OMICBE DT —R
Ny PIFIEL TNAZE TR MR LR ZARME O LA 7] BE
ThHILEHRTIENTE.
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Measuring the fithess advantage conferred by
autotomy in the wild

BYfTRIDBELHEBZHNTHATS
ORIRFE, A — R
UROR - Be Bl Z Bt

Population Structure of Gene-Environment-Trait
and Graphical Representation of Adaptive
Evolution

BEF- RE-BEOXHEBELEGELDTSORE
OFFTEAL—RR!, dLHE—2, FEEEAS

V7K PERSATS « o RRAE, AR - 40 B 3R SRR - e f

B S TENEIR AW S EEREO M TSI T DBEET TENZ 23,
ZOWISMEFICERT DI LR LI FHITHESNR T
W, AU EIS, BEUICEPFISE T LA RSO B T
T LR Z XBIL TBIAIT 22 ENTERVNSTH D, £ZT
Fox 3 AT ERLEBRERANSEONDGT — 22l s EbYE
HILTELDETFE R RTG A= —ERIFFCHEETHLEDOTED
MEJEE T AT L, RIE ORI Z R AT, SOIZH 2 1, FFE
DB L CHYEITHYHDFED T 5 1) % 55t G ik F il
ZIFACTHEREML . T OE AN DT, RN Ok
B AELOERNEA3.0% THHI L, ~E DN R
HNZBITDIER D48 2% % HbHZ L, BHYITHEENIC L DG
FED EHAGA%ITHI Y $ AR E B HEE STz, ARFZEILE
7oy BN R DL A TE AR IR O B BRI x5 B
BRI LT 7 ofa At RLT0WD,

Adaptation to a sulfur environment via symbiosis in
Cladonia theiophila
WMKRE-AAVIT 7 ORELENLE-RIBES

THF T O IEE
MRIFA » ST BRI A iy S A A

HEHITRBEDOAN R%% 58, ET 8B T OT LVIVHEE
WELED DL, BIGL TV, 7L VAR BE B BE 4 B A 1)
HZET, BRELHEISICO D DD BIG T ERBTHIENTED, £
7B CTVNEE N RE AL B EMEL T, JFTER D
WINELTEBUIBB T ERER THIENTED, ARKTIIIN
DEEEZ  KHEMTRONEZT LV B, BREEO
BReMEES 7 RRTHIE T AMEMOBREE~DEE 7
(LEBIBHIE RARBINCEDZ D FIERRET 5D, ZOFRME
FRRFET A0 ALK FE OB AR T T DA T — X DT
7ol Kilke B RBRE ML ERRL WA e £H5rb
(I B BB W A DA BN DD LN ER LT,
Fo, BIREASOBISIZB W TRILEELEY LR BEEOR O
L—RF7RHHIE, ZZITIRALTE AL - il & AN R 5 K
FEOB LT REDBEDAZEN @b,

Density-dependence in the
parthenogenesis

HALETEDEIZH T DBEKEFMYE
R ONNGIS Se o
UK - B & 3L

evolution of

FRERERBE Tl 7T U T 72 E OIS MHN TV, a4
THERO AP AT 5 LIS N ATREE 2D, 2D ED
PRI RO 1O EREL EIE O 4 % Tl U7z i A AN 0
[RERBECAEBLTND, AW TIIFENIEH 38R EICAET
J %A 4=/ (Cladonia theiophila) 4= 2 U7 BRBE i 10 & iR
HT 222 HREL QD HREREH O ORI DD /D72
WHEALT- MR ETA T T T DR T o7, ZDHOBEEEE
B CIX MBS B E BB . 7 AES B R E LT, /42
5 DNA ZfH L CESIE R E T D&, A4 72 138,
., AR TR NI T VT D3FE NS D AR TH
HZENHASLMNC T2 oT, Fio, ERETEME L&A ITIT
DFREEE H O BEENAIEE D7 le A EMABMNI ez, T
NHOFROILA T LR EME H O U ~O LN AT REI R~ T2 &
EZ5ND,

AR PERIRI SIS I > TRIEICIR KR Z G2 DI E L, €D
T R & U CTHMEAERR M~ B2 LR ER DR A D T H5is
EVIERRAMRIE SN TND, ZHVETOMFTETIE, PRI LIS
FoTECOBRDPHEITKAFL TREIDEESITEIA, FF
(AR O T, RIS BRI 5 IR D5,
ZZCHERIXISIC R DR O FE IR A2 B B LT B 7L
ARHTUTE R BRETIUE I RE WSS I M RE A HE R
SNDD, BREIUE NI DV NENGEITIT R AR R DR A%
P Z &I TERNWIEN DN oTZ, SHIT, BREIA 123/ ha<
2oL, HOBMENLHZ AFRICEIVEDHILT, LA
BRI D ERABNNT IR o7, ZOFERIT, A0 D JE
TRHEBOD LD 72 A 72 BR BT CHL 2 ARG AR 23 L LDV S THEBEAY
HL ) LD BIR A 8 L ARAF R R MER S SL D2 R DR
L. MGRET 2720 LD EE 2 DD,
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Analysis of heritability and collective behaviors of
Tetrahymena based on a long time tracking
ERENYFUTICEETISEAT DBEGEERTR
DR

/N R AAAREA -2, AR A IZEHE b

VUK - # B 3k 25ARITR - FR2E A RL o S s - BE T

Phylogenetic position of Apalopteron familiare
AT OO RMCIE

OR KM A2 BUE! | (LRI EE2, )1 EF A3, PEifED)!
"FHE, 2L R, SHARH

TRIEA T HEE ML EMS RN SR H2L T, EERICH
TR ELTRECBINERBZ/RH)ZENTE, IIEDOT AT
PEHATIE > TH AL TOLER 2B B CRisk T HZ L& FlHE
L=,

ZOEYE A BB S ThIvF T HIET, ENEND
RO —AEDiEEE G HLEHIC, B TEREFETIIE
TR O E BT e oTz,

ZOT —E2ERWT, BEEOITENE E RICFHE ST 588
Bz, A CEEBEINDEE IC W TifTE B 2 o7, £ D
FES . B EUR OB A 1T AR Tk S haZ b oTz,
INLOFEREL LT, EOIO - BRI D), FLTHE
DB L > TRZBNAELDNE DI TE)ITHON
T %o

The process of host-shift and speciation of fig-
pollinating wasps
AFOOERANTFOFTERREESCDBE

e g R =
Off B2 s g3 A7z

T ‘EMRENTIERE . 2HOR - B, 3BB[R Sz B R e, 4
o [ SRR - AR A AR

A2 Apalopteron familiare |3/NE)5 G B 1EA O ST, FiBIIR
RILEW B LOENA D B ABED I E ST D, AFfE
IEHM TR B AT T D08, WMEIIZEIRVEL, AR, 7
ARVB R BTSN E | E D3 RIINLE R R BRI AR
B &7z, Springer et al. (1995)1355 T RMMAHTICE > TAZ 1
AT ERTHDHEL, SBIZVT T RGBS 4i T % Cleptornis
marchei \ZF#x THHE LT, —77, Chai et al. (2019)iF A7 1iEA
CaRENHRE T TN AT B Heleia JRIZITIR CHDH LR
T 278 AR TORMEBERITEAE T — LI g2 5
BITVRN, AV BRHI AR BIBER IS IKSHEEH L TR,
AT DRI ORI L/ NS 5 [ ThAARTED R
ROAV B D KI5 ML ~OHE i PR A R 35 Foh B
Thbd, TR TIIAT R K BB I AT DAY
OB OREARE 5 BRI ZITV A7 2O R BN E OfF
&A=,

Xenoacoelomorphs are urbilaterians?: The
evolutionary origin of bilaterians

BRBEMIE Urbilateria 7 : EABEMHEBMDO LI
AR

O = it
R B i

ATV BEY) (Ficus, Moraceae) L 4¥y2/3F (Agaonidae) D
W CIIARI A BRI S L CVE, 044 BRI A4 52
PEAS B W R LR DMt ILAEBR TH D, AT V7RI
SSOFERENI DAL, B NF BRI UMZNLL O NDHLEE
ZHAILTWD, i ORMICIT L FE L F D LRI S EEE ST
WD, ITAEE 2T OF EEHRIC L AT b D7 ue A B
ZHINTND, LinL, ZOFEME T 0B ADFERIL I3 H > T
RN, REFFRIL B AR, REEPEKBEICOAMTIAT V7R
6T ZNHDO BT TR L, MIG-Seq., HEf#A DNA, ~
A7V 7T, hw—H— IrharRU7 DNA #HEOS T 1E#%
AWT, B BEREER BB E DN 21T o7z, TOREHR. 2
NODOILARRORSBFE LIS, aNFOFFIEMREZNIC
DR DIEBERL B BN o T2, FTo, 1RO (5 RE
DFEHaNTF (LB FE co-pollinator) EEEFE O IZ“1FE”
DOERya T (E¥E LA pollinator-sharing) EVWHBIGH 25
DA RITAET THAZENHIAL,

FEAFRRRENY D BT R T DL RIC R ER L 5
Z SRR AR BN S I ER B S EEL Tn B, TIVE
T BT VERIIICIIT D55 IR A RIS D& 5T
ML FEFRENY “urbilaterian” MR ESIN TS, ED— K,
TR ORIRE RS ECEBERSERELINOONE
B Eh# P (Xenoacoelomorpha) THY ., ZDOFI DA KFAINLE 2D
W, ZEA PRI O Tl BN/ I L7z Ddie ., #
AEITIE T 2LV 2N IRBSIN TS, B IEIGENY Y NG
i (Acoela) IZJ& T DIV LFay T ALY Hofstenia atroviridis
VL AR TR =6 R O A - W RIS S <R L AR
BRAE-fE T COBIENILRNIR S Thd, RAFERTIL, AHE
DRI L ORI A R 2l AR U T B 3 DB 4308 I A&
S, FBESN TV urbilaterian DO ILiE A - ARE SR EIZD
WTHEZELWY,
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Comparative proteomic analysis of chiral shells in
the pond snail Lymnaea stagnalis

& B Lymnaea stagnalis D% ELEED LB H R
FOTA— LR

OFIRZ NI T ARTEST?, BERNSEAES | P PNARS, IRTL o, & 5%
b 5 VERRARATA, !

UHRORUR - BB, 22722 — K, 344 K, 4OIST, SEIN K

Identification of human-specific substitutions that
change gene expression levels in skin
BEETOEMFRMBEFREAZEAHTEEERDR
€

ORI, 4 IFREHE, SRHFET, FIFPET
SRR - SR, 250K T

B RO 72 & O (ARG (IR T 47T O LTk 2
FTHY, TOEFITEMENICB N TEETHD, LKy
TERL (A AIRTVE — S a ) ITITBERe L B e E O Sy
THBEGT5, WFET a7 4 — AMENTIC LD A g 2 8
(SMP) DHEFEMEHT HHEATZAS, fl & D SMP DEERESAEIRFEY)
WD 55 F AN = X LD FERII AR TS5, KIFFETIIEN
LOEHO—BEEL T, BEOESMEE SMP EDRBRMEAIH S
T DZEm AREEL, RN B EEBDORRNIFIETD
WAKMEE Lymnaea stagnalis %\ NTC, & EEENENLO
A7 a7 4 — LT LIRS Bl O LLE AT 21T o 72, &
DOFER, A& EEOZNETL, BB T RE a7 74
IWER BB R RIE T a7 7 ANV N ghotz, T
DT TTAT 55 &I 2500 H A3 R AEBEAR A3 B fd 7 S5kt #R o B
FRITIZIR N L E 7RI T2,

Developmental mechanisms and evolution of
heterophylly in an aquatic plant, Callitriche
palustris

KEZZNIARIZETDEBEOREHBETDELD
AT

Ol RAHAEL BILERL BAm—!
THOK - B

HEHOLDOMRIZED, KB IZHKI1T 54 DDBIE T (COLISAIL
LAMB2, CD151, BGN)DENRHE CTORBEEREINMN, thoEREIE
TIE RSB RO HEE RO 7 TR IR & SRR il O 1 NI B
MNOHAHEMED RSN, ZNHDOTEE T E O E NS w7-
WS E THHEEZDLND, T LR OK s T ORI
FEIEE &7 OO FEI T D JEFRL B D BN A A I R I A HE
L7z AP TITHEE U7 R B S E BRI R BL s O B N %A
T ONEHLNCTHIEEHIET D, B, HEELTZ3E
BIFAMEEC R QIR R EMRE AW e —2—7
ALY REBRFAETEEZ TR TG, TEIEDS RSN S-A 1358
R O IE B2 B MRS DR R BN A NVER 2, (A 1S s
FREBE S ELONERALNICT 3B TH D, 27 /4
PR TN 1T L0 B I B 2 M L A A 28 AL C H AT
LT OFRBEBCERIIL TS, ARETIIINLDOHERIC
DONWTHRETHTETHS,

Unraveling the molecular mechanisms of
development in one-leaf plant, Monophyllaea

T/74L7 D—EMERZSDFHEBORAZAEL

OARTHRERE!, M2, Kim Sujung?, ZA 2, EASHEH2,
BRm—13

VHUR - e BE, 250K BB, SNINS - ExCELLS

BN Z DlE FREY, Wb HKELZIE, B ETHAKRHFTHA
B A REZR KB AR FE N L AFTET D, DI FETILAERE
KAERFTCREL B D DIEEELZ LN TEDHEET), BIBTEMS:
ZLITULIEIZ TWD, Bz 13, 20X R HA [N E D X
HNTEHEIN., ZLTEDIINTHELL T OB A £
FANART U BOKEIRNAREET L EL T LA i
BHTND, RFENFE EEKPTRESBERDIEOEEELZEN
TEDLY RIATHDIA ) TR, — A7 FRE DFE V)
b, BILHEADOHEAIZ OV TR T D,

ATENARE )T AL T BOEY T O T EN TR E T
5T, ERARBENHTITE RS N2\, ZhE, #A R FE
TR CTIEFEEL RES G RE 7528, FELXDOBVIKUIE
NIRRT DL BT D LT IR R T D, ZDE S
T AV T ORER IR AT FEEE O Fr B M E A R o7 4y B
. Wy SUHERR & AR SRR S w535, B T B A A i
MOETES FMMIRITHIETDEEZ BN TOD, KK E W
IR BE R EAT b, BE T, TR IR T585
ZHIVTCWBN, FIRE D SIS N IERR IR RS, BEH D[R
MECHGT 5, CNETOEZA, 2SO E 245 S ik
B E DI T BB CEISNTODOMNIEHLT -
TV, ZZCRIZBIX, 0 FEMFRIERZI TR0 D H:
MR 248 | WISH <=° mRNA-seq & W Gl Hifiitr 2
BRIAL =D TV O DIRIR T DFERIZ DN THE T D,
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Evolution of homeodomain leucine zipper IV genes

BRI AR W
J T

IN7#- ¥, 2Monash University

B!, Chris Zalewski2, John Bowman?, “fjf

Origin and co-option of pluripotency-related
transcriptional networks during deuterostome
evolution
E£OBYIEITE B MRV -V DHELMRIRE
EDER

BY HI4T
BB T

HD-Zip IV #5133 v et e FRW A< AFAE§ Hiin
BR T ThHD, Y TIIR LM EDOVEITHZ LD B

THY, M WY O RS %25 2 5 ECRUIREWER T
THD, AT AY Y H 337 i34 D HD-Zip 1V &5+

DEEREFRIT A AT 0 o7, FEEUENT TIXZNHDBEF TV T
HEMBIR DX IEROZTEE 43 K O TR O TN THRBLL T
Uz, EALE LD MBS TIERR A ERR LT L2 A B AERR S
R L CHRE R R BT A LN T, ZNOOBR FIT TR
BEL T2 EB X bNT, BEEDE VY PpC4HDZIEE 1122
WTTZ AR Y = AN LD BLFEE K i O SRDX AL 72
BoS DR BFHEMRAERL | BEFEEIT o7 LTAH, BRIED
HTHFEIRAN — 2k ’HchL,fj‘%fﬁﬁ”ﬁﬂéﬁﬁéhto fa7-T
DOIBFFEBLTIIE R DORILD DA77 — AR NS,
PpC4HDZI1E (R T D3 R D3 AR D 43 m%v&ﬁ%ﬂm
WD ABEMEDS R STz,

Subcellular habitat segregation system for co-
obllgate symbionts in whiteflies

FOSETHICTELLE-EMRADEADTORT
.L\

ORfIR A2, ok BIS HOE e o

RS K- Rt 2 —  2BRAT - CSRS, PEMAT - £ 7 mt
AYE IR T

IEFMEN D ) AIZIE OCT4 (POUSF)IRSTEIELZRWZ8 |
POUSF1FEIRTFRI /2 L HEME Xy b — 7 DIFER B ES LT
Do A INIAVRLF X IDH ) LR O AT IR SAAL., F
7ML D L REMERIMEIN - CTHD PRDMI4NZLHEM: v b —

I \THLFR A ENT-HEAC IR AR L2 D LW R EFROMRIAZ B 5L
TV, PRDM14iT~T7 A ES flAORGACEHERFIZMNE THD
728, 7 APrdml4 /77 7 h ES filaad W CAvyaricks
BEEEM T EREIT 72, TOREI., 7= PRDMI4L < R
PRDM 14D /X—hF—45F CBFA2T2DU =F4 )Ly Ln 4
B2 L > T~ APRDM14-CBFA2 T2 DREREA AR SE TXHI L& R,
HLTz, £, TAZ U TAIRICEIT D Prdml4D R BN E1T>
72l A LRI TTORBITEEIN T, BT I T v al
FRRIGEB =2 — a0 TREL CWAZEN STz, TOTED
5. MEEM O M ELRT#1Z Prdm140DFEBLAN L RE Ml i Tz
ENFZET, ZBREME R Y N — 2 DR EAL PR E =D TRV
LEZTND,

Neural mechanisms underlying the evolutionary
reverse of sex-pheromone preference

HIInEVEFEOECHFEEEL - HidER
OF)ImA BB LMD
EFS] %

Zo\aaFUZIARE (ML) T, REEOA K- E
25D B7e 3L A B A3 F — M N TR ERNCHERFS LD
2= WA RPFEELTRY, HAERAEROMELE UL
TR BRGE,

& 134 FTOWFR TIOR3 HME 2/ NafEE 5 LTk
SELTWAZEZALCLTE T, A RIS SICFEZR T 24T
VN DRSO IE AT A /N A 3 0D Y 2% & R IRF L 7 4
L. AATEHICALLIE, )RR I ERELT 57/
BT AR — 2 — N FIEL, 2R LA O AR R EIch B
FELTWAIENHIBA L, 512, Bl oo a 454k
BN R DRBRIBOA L Ya OB N THHER S
I AHERFS N CWDZEZHER LT, T D ORE BIL, B T HE
N II0 GBI TR, FMEO=y T 5tk
LoD MIB7R NHE A E T REICT A G ET AT AL
THEA L - HERF SN CEZZ LRI T 5,

XAaayay T OREIMER R T =2 7,11-HD (12
Yo TREBELRESED, — T TEREA TP aryay oo
REBVEMEILT, 11-HD (2L THRMHI S D, 20 L7 i
IRTHM T zu T RO BRI UL LTRSS
M, FOFELNE MR IR O SN L, AWFFETIL, AT
ayTau AT LREREDA DT, 11-HD SR Z R MR Z U
T, O EHLNZT 5,

XA ayYay T TIET7,11-HD BIFAFD ppk23-P1AHiR
FIE A SHINTND, £ZTRIZHIE7,11-HD SEHPEO MfiEA
ppk23-PIAHHR R DI LD EH 2 | SR FIT I DR [R]
B N AHTEMEAL, AR GFP (GRASP) % FV -tk pz
O RHULIZIY  ZNERGELTZ, T O R, 7,11-HD &40
YAV ) iR A A D PRI B fse D e e | T KL Z o - D L AVRIZE
iz,
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When a parasite becomes a beneficial symbiont: An
evolutionary case study of cicadas and
Ophiocordyceps fungi
TIFLEMOEZREENMKEBE~DEL

OFAHifE!, Aratjo Jodo', Vanderpool Dan? 3, McCutcheon John?

LB K <BVERF 2. Univ. Montana, 3. Indiana Univ.

No laccase, no insects?
NEBREEOEEANREROELLIZEZMELNALLY

L2
CREFHER | WA AR AR B!
VEERR A AR IR R 2 — | SRR R

FAESCHRMIL AR E DAY OILANT, BRECEROALR - #
REZRIRRBIZ R BIRME N AL T2, Fox Dt ed 24 i E
FIXEICRBREICH AL TR T 5 REHORRTHY,
— N R BORBEE 2N TS, LZANRIT, BEIHD
L BPMIEIL A % Ko7 RV 124 B K E (Ophiocordyceps
JB) DEIFTFEICH R T HHEILAEL THWDIENHB L. L
PHINOO T AT B IR R ES LA~z E
Bos., ZZ TR TR, BIF 7 EP eI A ICHE
{ELRT WDy, ELTEDIIRBIRAIEACIZE > THJEMEE
R, 18 BICH MR BB LU= O0MER T 5720, >
IR HAE LR AN EIX N 2fIZ oW RS LMiF
BriizoT, ZNHOREERCEIE T OWTHE T 2. 72k, F
SEHNTEEE 43 1+ 7 ) DIERICEE SO TRI A E 2 G L Rk
R B ZIRE T 5 T EThD.

Unexpectedly complicated CTCF phylogeny:
lessons from lamprey and shark genomics
FHEIEMT CTCF OFFR#: AOKELUMELRE
DT/ LFHREEIC

OTHERBHAE, JRE— AR, P !

'EiAF BDR

Insects are often regarded as the most successful group of animals in
the terrestrial environment. Their success can be represented by their
huge biomass and large impact on ecosystems. Among the possible
factors responsible for their success, we focus on the possibility that
the cuticle might have affected the process of insects’ evolution.
The cuticle of insects, like that of other arthropods, is composed
mainly of chitin and structural cuticle proteins. However, insects
seem to have evolved a specific system for cuticle formation.
Oxidation reaction of catecholamines catalyzed by a copper enzyme,
laccase, is the key step in the metabolic pathway for hardening of the
insect cuticle. Molecular phylogenetic analysis indicates that laccase
functioning in cuticle hardening has evolved only in insects. Here,
we discuss a new theory on how the insect-specific “laccase”
function has been advantageous for establishing their current

ecological position as terrestrial animals.

Discovering viral genomes by using adaptive
immunological memory encoded in CRISPR
CRISPR RERIBEE oI ART / LDLDIT7—TF )
Lt

ORI, WRTERE, JE iR
BN NBEEEE

The nuclear protein CCCTC-binding factor (CTCF) contributes as
an insulator to chromatin organization in diverse animals. Despite
its pivotal role in epigenomic regulation, our knowledge of its
binding property is confined mainly to mammals, and its molecular
phylogeny has not been thoroughly investigated. Our laboratory has
conducted whole genome sequencing and chromosome-scale
scaffolding with Hi-C data, followed by superimposition of
transcriptomic and epigenomic data onto produced de novo genome
assemblies for cartilaginous fishes (Hara et al., 2018. Nat. Ecol.
Evol. 2,1761-1771) as well as jawless fishes. These novel resources
allowed us to identify CTCF homologs and their binding sites in
those non-osteichthyan fishes. Our ChIP-seq analysis suggested that
the mode of CTCF binding known from studies on mammals was
established in the last common ancestor of extant vertebrates.
Moreover, the long-standing chromatin regulator CTCF was shown
to have undergone a complex evolutionary history in non-
osteichthyan lineages, giving rise to CTCFL (BORIS) and CTCF2
whose duplication timings have been investigated in depth with the
latest, enriched sequence data set in our study (Kadota et al., 2017.
Sci. Rep. 7,4957).

TANAIERBOZL NVBEWEEFFOARETHY, BLE
103U DOD /LA HER FICTFAE T BESND, UV A/VAITREE
DR TIEGLL | Z ORI ORI AHEIE LT T 528 THY
ST B, U4V ALHBAR CIIK AR S LB BEPLBE 4 S 2
D, ZNHIEELOEE R R Lo TNND, TA/VAY ) N Bk
BN D& T TV AD B2 b9 M A f o kic
DWTOEELELNDTEAD, BEOT ANV ) MR EDE
TIEYREMIEYE T DL DI RO TNz, AFT ) T —H
MBI AIVAT ) BT B2, Fox 13 CRISPR ([Z2—R&
NARETEEN T D, AZY ) L —rr 25 CRISPR DA
AN—Y—EFNEERDHL, U T DT T R
W92, ZOFEIZL>TE A IINATO77—V O ES
B7 I LERETHZEICRHI LT, ARER TR ITIEOR
MBI ENTZ 77— 7 ) ADOFHRIZ OV T E T3,
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Myodonta-specific 4.5SH gene cluster is essential
for mouse development

Myodonta clade $$2#4.5SH BEFI5RZETIR
DREIWEATHS

IWARTE F1 AGEZ2, FRAEIE, SyALE /RS, Ol
B

ES

k- 3K, 2iE K- IRDA, UK - FE&

Did the thermosensory system change during the
aquatic-terrestrial transition in vertebrate
evolution?: insight from frogs
BHDYVORLEBGICEEREVATLOELLILE
2otz ? . REWMEBEAV-770—F

OBHEAI23 BB, A3

VA BB - AR AR B, 2RI - AR, SRR RIRSE R H— 1R
FEA)

4.5SH IZ Myodonta clade LI AE A2/ NUOE DS
=T IR R RSN D90 D /o a—F 7 RNA T,
LhahZ AR U THD SINE BUTEWHEEIMEZRL . E 0Dk
BREMITHIEZIZREL TS, 4.5SH OAEBEREZ B G
T H72DIZ4.5SH O /v I TR RAEAERIL | £ DR BIA 7
HTLT=EZ A, BHIREZICEBICITIR DI ENALNE 72T, iz,
4.5SH i% mm10%7 /L2727 ECIR6 YLk 112100 kb
BT B FGALEGR L TOD, FLEICR v 7 EESINTFEL
TWbTE®, FERESIIRHTHD, 22T, 7SV RAT 4—)LR
BRKEZ AW T ay Ml a1 T 72L 25, 4.5SH OfL
B &5 Te4.4 kb OVE —ha=vy 2392002t —iF A 72, BL%
900 kb DEEDEKRZ LT LITAZEZTERR L TWDHIENHS
Melpolz, RFER T, NUEREOMELOMFE TE K4.5SH
7T AL B, SINE B1D mRNA FEFIEREI~DHf A2k~
TEREINCQOIBERSB B Z TN, 4.5SH E=EFEHED
MAERZN L CTRERM LA L CTHEEL LTSV
L7V,

Population history and genomic admixture of sea
snakes in the West Pacific
EEVIAEBZGEsELMNVELON? £5 /LR
F|IZET< Laticauda BISAEED REFMELIER L
#ICEHIHHR

ORI TS EEIESS B HEE

URUR - Bp AR B | 2EREROR - BVAERTE, SERER R - BeBE T, 45K - e
b2

AR 1T 8 AR B TR TR RE o AR BRAO A M 2 B R I B b STk
bk B~ RIS AE 25, ARFZE T, MR W AN
g DIB R CIRESZ RV AT ML NE LD ERFILZ, =
R T HHTIVOFAEBERICB W CREIRZVEN R D4FEE
@ TRP F ¥RV OFBURFH 2T A, IRRADETITD
NTHRELT DT v /L OFFANS B MR ZHE L, $hA 2 A AR
WZHHK LR D DAT — P TR TO R, Z Dtk DA RES
TIEE L2 0T, ©F0, MR AIED EFEicBE L CiR A
ZREDOL IN—R = ZBAL LRV EDTRENT=, 55 F R fR
WrofE BAbbL g AsEE e EAFHEE Y O TIRIFEAL
DOIRERZME TRP T RV DNVERSN TWEZEN 1> TH
DR R AT DK AEIR S QO SERR oMo
BEPECREARPITITTER L, 2 O FEATE G OIBFE ClI k&7 281k
BT LI o T LR SN D,

Molecular analysis for origin and propagation route
of the bottle gourd (Lagenaria siceraria)

©Dai Watabe', Hiroshi Yuasa?, Naoki Osada', Kazuhiro Satomura’,
Toshinori Endo!

"Hokkaido Univ. >The Research Institute of Evolutionary Biology

WERE E R LR VML R E — 2 BoR g, DI AR L
HETE B D — B R BRI R AR D A2 N — 13 B E0 ML
L7aW—J5C, fi5dE7e B A VI LT L — T 13 F L
SHAMb T DD, WEERE S HEEERL O i 5 A BT D ME
—OWRPEEFHI N — T THDLIINEFHITB W T, FEIID-
DIZkEE LEETHRBETT T UIANE IO T8l #
SN0, A CTAEENED CIB I THEEY I A~EEIT60FE
PLEDFEHINTND, AT, =TT UIANEHEHIERL
T ARDO AR () ERFIR (SXT7) DR FE OB K
RO ) D fREe L CEM T /I AR ET O, D EM
W& xR Tz, TT T I L AR B AR L 23 F A
BNZIAT LIRS, ME— D RIS AXT IR BND, D FRIFT
B2 R T, HFLVWEBFREN RSN, 250
HEDOLoF 03, BABMMREEAZ T Qb EE 2 b,

In this study, we aimed at clarifying origin and propagation route of
bottle gourds. For this purpose, we analyzed thirty-one Asian, nine
American, eight New Guinean and twelve African samples for four
nuclear and three plastid DNA sequences. Furthermore, we analyze
the genomes of one African, American and Asian bottle gourds and
three kinds of wild relatives. By nuclear sequence analysis, samples
were classified into three types, Asian, African, and their hybrids. All
American samples were hybrids except to a pure Asian type. These
results suggested that current American gourds were brought from
both Asia and Africa. Interestingly, one Ethiopian sample was also
hybrid. By plastid sequences, we identified two characteristic
insertions/deletions which can distinguish samples into Asian and
African types. These results are congruent with Erickson et al.
(2005) who suggested that ancient gourds domesticated in Asia were
brought to Americas by human. We also attempt to determine the
phylogenetic origin of the bottle gourds by the comparative genome
analysis.
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Prediction of evolutionary distance using machine
learning

BHFEZRV-ELBERO TR
CEARRIT

FERSHF« B K CBBD-OIL, FEFRSHF

Slow loris genome provides insight into its unique
evolution and ecology

25/ LBRITATRYT R0—0) ADRFREREDHEL

CRJINEEN2 JRARF S, HH 4 gaARZAS Bl RS, A
JIHR R, R NS, ARHEILS

e HiER BRI 2 A REL ¥ —Rr & — 3 B IREL B A -
A AR UK BB, S A AN T —H R TR A
T

2R OFRF 72 HE FEE S OHEAC BRI X 2 < DG G| FFE D E
ET VO T RN T X EME I HEE S D, ARWFFE I
LT 7 a—F LU, BRI O BEBEO B S (2 X5 Tl
AT,

FTEBLET VO T CHACIERZ & T/ ST A—F — T2 (23R
EL, 2 a—2EHOTESELEZ S IaL—ar 3528
T, WAL FEHE S BE RN DB T 2L A T 5, IRICAER SN
TR RIEL B T OFE AL R RE O BTEME 2 520 g o8 &
, BHIAST %5 2D Tl SR R T
WEVER LT, eI BRa s B a—F L Sal —ar TARL
ToERFIAT & T, Bk & 72 5 T CRBEAFOBIT 072 FiE L D
iR Z AT o1z, AL T RNE, FFRIZELSN D5 A ML 7
W RIZRB W TER R AR U,

CRISPR/Cas9 genome editing in the pea aphid
CRISPRICas9IC&BTURIESFHFTISLI DT/
LifmsE

CEEBIR SARD T

LA T T v

AR D BRARKE /NSO B B R OEIE B | e L OB EIZ L~ T,
INRIEEHO AT —a ) R TGRS D, AT, §E
Bipnae—a MR, BHRIKAORME, ERETH—F
M2 D LV o 72 HE R A BE OO 728D 1T SRR 72 BR AR A3 AL T
%, FEE A O ARRICEI LR 2 DBEREL /e > TS, A
T, Ly —2Ar—alRIZBWTHE KR U —RIZLs8s
BT TIE 2THRRIC T D RNAseq 22720, FrgkAfE
EOMEEDNF AN =X LDV THRFEL T, RESZFIETH
% OR 773V—= VIR 773U —IZ, o th S i L RRkIc 2k
TBAR T AR L TERY,, KRBT AR R ARIF I E S LT
Wz, BIREL COMBERFF o Lt R IR BB BT D2 0
BHFETE, BRIRE(CBEfROFE R EE-, An—al)ADs
J LD G EA LI, RS RIRX -2 ) LR
MrAFZED FIERET VAR LIZ,

Tunable translation error in engineered genetic
code circumvents trapping at a local peak in
adaptive landscape
BEESOREICKHRAA AT RETRIRTS— 54860 i
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Aphids exhibit unique attributes, such as polyphenisms and
specialized cells to house endosymbionts, that make them an
interesting system for studies at the interface of ecology, evolution
and development. Among approximately 5000 aphid species
recorded, the pea aphid, Acyrthosiphon pisum, is widely used in
laboratory studies and the 464 Mb draft genome assembly of the pea
aphid was published in 2010. However, post-genome studies of the
pea aphid has been hampered by a luck of methods for functional
assays: no genetic tools are available. RNAi doesn’t work well in
this insect. Here we report a successful application of CRISPR/Cas9
genome editing to the pea aphid. We established workflow of
efficient mutagenesis in the pea aphid by 1) building a systematic
breeding system for efficient egg collection and hatching, and 2)
CRISPR/Cas9
environment. We delivered the Cas9 ribonucleoprotein complex

optimizing the reagents for nuclease-rich
into aphid eggs by microinjection. Most of the founders (a.k.a.
crispant) exhibited severe phenotypes against each target gene
(Laccase2? and Distall-less). We also generated stable germline
mutations in these genomic loci. This efficient gene knockout

method provides a breakthrough in aphid biology.
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De novo genome assembly of three genera of
gibbons and karyotype evolution in the family of
Hylobatidae
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Compensatory back mutation in
genome

mammalian

OKazuhiro Satomura'* Naoki Osada! Toshinori Endo!
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The negative selection pressure on autosomal
recessive congenital ichthyosis is weaker in
African population

FEFERHE | & M
HER - e 1 it

According to the neutral theory, most of amino acid substitutions are
selectively neutral or deleterious. The deleterious substitutions
would be removed before fixation by purifying selection, but
fortuitously weakly deleterious substitutions are fixed as selectively
neutral substitutions, for example in the case of small effective
population size. To repair the fixed weakly deleterious substitution,
back substitution would arise by higher probability than the expected
value because the original state of amino acid is relatively adaptive
compared to the current state. To test this hypothesis is the objective
of this study. The amino acids substitution has high bias to some
amino acids having similar biochemical features. Therefore, the
probability of the amino acid back substitution is also not random.
However, if the back substitution was slightly adaptive, the fixation
should trend to occur earlier. To verify the number of back
substitutions and the selective force on it, we examined the time span
of multiple substitutions on mammalian homologous genes. The
number of multiple substitutions were detected by maximum
likelihood method and the time spans were estimated by using
branch length. These values were compared to the expected values
under selectively neutral.

Distribution of plant-type mitochondrial C-to-U RNA
editing in diverse eukaryotes

OPgFTHh !, g, AafEe?, ABMESS, AR
3. A B FRHEETEE KRR

VR BRC, 280 K« B SR R - AE M BRtE . 4TAMSTEC
HHERBR B

BACKGROUND: Autosomal recessive congenital ichthyosis
(ARCI) encompasses a group of rare inherited disorders of
keratinization leading to dry, scaly skin. The majority of ARCI are
caused by deleterious mutations of eight genes, namely ABCAI2,
ALOXI2B, ALOXE3, CYP4F22, NIPAL4, PNPLAI, SLC27A4, and
TGM]1. Most of the genes play roles in lipid metabolism in human
skin, however the pathology of ARCI is mostly unknown.
OBJECTIVE: To clarify ARCI pathology, we compared negative
selection pressures on ARCI patients among ethnicities.
METHODS: To estimate the negative selection pressure, we
calculated the frequency of individuals with heterozygous variants
that can cause ARCI in the homozygous state. Variant frequency
data were obtained from gnomAD v2.1.1. Non-synonymous and
splice-site variants were annotated with Combined Annotation
Dependent Depletion (CADD) v1.4 to predict possible causal
variants for ARCI with CADD scores > 30. We totalized the
frequencies of individuals with heterozygous causal variants.
RESULTS: The frequency of individuals with heterozygous causal
variants for ARCI was significantly higher in African population
than in any other populations.

CONCLUSIONS: These findings might show the negative selection
pressure on ARCI is weaker in African population, which imply that
the skin type or another skin condition of African mitigates the
symptoms of ARCI.

C-to-U RNA editing in land plants converts the specific cytidines in
mitochondrial and plastid transcripts into uridines. RNA binding
PPR (pentatricopeptide repeat) proteins with DYW motif of
probable cytidine deaminase are the key factor of C-to-U RNA
editing in land plants. Two heterolobosean protists, which are
distantly related to land plants, were also revealed to encode DY W-
type PPR proteins and their mitochondrial transcripts undergo C-to-
U RNA editing (Riidinger et al. 2011, Fu et al. 2014). The co-
occurrence of mitochondrial RNA editing and DYW-type PPR
proteins in the phylogenetically distant groups motivated to survey
PPR proteins in various eukaryotes (Schallenberg-Riidinger et al.
2013), and they suggested that Malawimonas jakobiformis, which is
distantly related to land plants or heteroloboseans, potentially have
plant-type C-to-U RNA editing system. Now that the next generation
sequencing data are available in the broader lineages of eukaryotes
than in the past, we re-investigated the distribution of DY W-type
PPR proteins in eukaryotes. Besides of land plants and
heteroloboseans, we identified DYW-type PPR protein genes in
Centrohelida, Dinoflagellata, Foraminifera, and Plasmodiophora
brassicae. In the presentation, we will discuss whether these
organisms employ plant-type C-to-U RNA editing on their
mitochondrial transcripts.
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Does language diversity reflect human population
history?
EEOZHREIAESRALERBRLTNSMN?

CHiromi Matsumae', Patrick E. Savage?, Peter Ranacher?, Damian
E. Blasi*, Thomas E. Currie’, Takehiro Sato®, Atsushi Tajima®,
Mark Stoneking’, Steven Brown®, Kentaro K. Shimizu®'°, Hiroki
Ootal'!, and Balthasar Bickel®
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Persistence of massive standing genetic variation
in East African cichlids illuminated by genome-
wide SINE insertion analyses
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The use of language is one of the abilities to characterize human
whereas language itself is highly-diverged; we speak or sign over
7,000 mutually unintelligible languages which are categorized into
approximately 400 language families. Evolutionary history of
diversification of language remains a mystery. Researchers have
long been interested in reconstructing the history of global
migrations and diversification by combining historical and
archaeological data with patterns of present-day biological and
cultural diversity including language. Going back as far as Darwin,
many researchers have argued that cultural evolutionary histories
will tend to mirror biological evolutionary histories. Although some
linguists propose that grammar remains signals of deep time
relationships beyond language families rather than other
standardized linguistic markers (lexicon and phonology), statistical
analyses were not applied for grammar. Here we report a new
statistical analysis comparing cultural (language and music) and
genetic data around Northeast Asia beyond language families. After
controlling for spatial autocorrelation and recent contact, robust
correlations emerge between genetic and grammatical distances.
Our results suggest that grammatical structure might be one of the
strongest cultural indicators of human population history, while also
demonstrating differences among cultural and genetic relationships
that highlight the complex nature of human cultural and genetic
evolution.

The origin of basement membrane- functional
analysis of unicellular holozoan’ s laminin-like
genes
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Cichlid fishes inhabiting the East African Great Lakes-Victoria,
Malawi, and Tanganyika- are textbook examples of adaptive
radiation. Although phylogenetic analyses based on the multi-loci
sequence data have provided concordant species tree for East
African cichlids, some SNPs and insertion of short interspersed
nuclear elements (SINEs) were not consistent with the species tree,
implying the existence of past standing genetic variations (SGVs) in
cichlid genomes. In the present study, we conducted genome-wide
SINE insertion analyses among eight representative species of East
African cichlids by specially focusing on the origin, the amount, and
the duration of SGVs. We obtained 15273 orthologous loci, of which
3545 informative loci were parsimoniously informative to infer the
phylogenetic tree. Interestingly, at least 31.5% (1115 loci) out of the
informative loci were revealed to be SGVs. We also found that 162
polymorphic loci in Lake Victoria cichlids are derived from the
SGVs, which date back to more than 24 MYA, the timing of the
divergence of Nile tilapia, the ancestral lineage of East African
cichlids. The genome-wide SINE insertion study revealed the
existence of large amount of ancient SGVs that may have great
impact on the genome evolution and the rapid radiation of East
African cichlids.

Genomic-Wide Evolutionary Interaction with The
Endogenous Retrovirus Load in Mammals and
Birds

©“Wanjing Zheng!, Jun Gojobori!, Yoko Satta!

'Department of Evolutionary Studies of Biosystems, SOKENDAI

Unicellular holozoans are protists closely related to metazoans,
including Capsaspora owczarzaki, a filastarian. C. owczarzaki has
multicellelarity genes that play important roles in constructing
multicellular systems in animals. We presume that the co-option of
these genes was responsible for the evolution of animal
multicellularity. Here, we study C. owczarzaki, a protist closely
related to metazoans. The genome of C. owczarzaki encodes the six
laminin-like genes. Laminin is a protein constituting a part of
basement membrane, which functions not only as the cell scaffold,
but also as a signaling molecule that induces cell differentiation by
interacting with integrin and other extracellular matrix proteins. We
report our recent results of functional analyses on the six laminin-
like genes of C. owczarzaki, and hypothesize the possible function
of the premetazoan laminins.

The endogenous retrovirus (ERV) is a fossil sequence of the
retrovirus that inserted into germline genome of the host. Mammals
and birds show differed average load of ERVs in the genome. The
relationship between the host and the ERV can be complicated and
changeable during evolution. Two sides, conflicts and co-option,
exist in this relationship and can be determinants of the level of ERV
load. Through genome-wide phylogenetic gene-phenotype
association analysis in mammals and birds, we detected genes that
evolved in association with ERV loads. We further investigated the
shared and/or different features between birds and mammals in
aspects including: the distribution of the evolutionary association
between gene evolutionary rates and ERV loads; and the role of
specific biological processes, which can be potential determinants of
ERV loads. Our results provide evidence of differed host-ERV
relationships during the evolution of mammals and birds.
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Comparative analysis of the relationship between
translational efficiency and sequence features of

endogenous proteins of multiple organisms using
ribosomal profiling data

YRY—LTOI7(I T T—EERAV-ERENON
EHESNOR OB LRSI FFHE DR ROD LR

f@th

O BE I REREE2, TFRER, f s
IEERRHIE - AIRC, 2RS4 7 7 — LT8R

Does prenatal development support a single origin
of laryngeal echolocation in bats?
BFHREREFROREETI—N0s—aV DE—
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The translational efficiency of protein genes is known to be affected
by sequence features. From the results of the latest translational
regulation research such as analysis of protein gene introduced from
the outside, it has been found that various sequence features such as
frequency of codon usage and repetition rate, degree of secondary
structure formation of mRNA contribute to translation efficiency. In
order to determine whether such a relationship between sequence
features and translational efficiency is conserved in the endogenous
protein genes of any organism, in this study, we analyzed about the
endogenous protein genes of five organisms: Staphylococcus aureus
(Gram-positive bacteria with low GC content (32.87%)),
Streptomyces coelicolor (Gram-positive bacteria with high GC
content (72.12%)), two strains of Escherichia coli (Gram-negative
bacteria with middle GC content (50.79% and 50.78%)), and
Saccharomyces cerevisiae (eukaryotic budding yeast). Based on
already registered ribosome profiling data and RNA-Seq data, the
translation amount, transcription amount, and translation efficiency
were determined, and we investigated the relationship between
translation efficiency and sequence features. The analysis results
were compared among organisms, and it was found that the most
strongly correlated sequence features differ depending on the GC
content of the whole genome.

Duox determines insect gut symbiosis by
stabilizing respiratory network

©Seonghan Jang!, Yoshitomo Kikuchi'?

'Graduate School of Agriculture, Hokkaido University, >AIST
Hokkaido

The bat (Order: Chiroptera) is divided into two suborders:
Yangochiroptera and  Yinpterochiroptera. =~ The  laryngeal
echolocation is observed in Rhinolophoidea in Yinpterochiroptera
and all species of Yangochiroptera. On the other hand, Pteropodidae
in Yinpterochiroptera does not acquire the echolocation with the
larynx. So far, it has been enthusiastically discussed whether the
laryngeal echolocation has a single origin or multiple origins. The
cochlea functions for perceiving the sound frequency in vertebrates.
In bats, the cochlea has had enormous attention since it is known that
the relative size of the cochlea has a positive correlation with the
frequency of the ultrasonic sound. Some researchers suggested that
the laryngeal echolocation was lost in the extant pteropodids and
thus has a single origin based on the result that the prenatal size
growth of the cochlea of the pteropodids is similar to that of the
echolocating bats. However, in our study which reconstructed the
three-dimensional model of the prenatal cochlea of the various
species in bats with micro-CT scanning, we concluded that the
cochlear development was differentiated among Pteropodidae,
Rhinolophoidea, and Yangochiroptera. We point out that the
controversy on the origins of laryngeal echolocation is still open to
discussion.

Molecular mechanisms underlying yellow color
pattern formation in dragonflies

FrROBRBLMERERICESY 50 FER
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Gut symbiosis is omnipresent in nature, which has played a pivotal
role in organismal evolution. However, molecular bases
underpinning the interspecific interactions are little investigated. In
insect gut symbiosis, NADPH dual oxidase (Duox) is one of the
critical enzymes that control gut microbiota, wherein two types of
functions have been reported well: gut immune signaling and
integrity of insect’ s peritrophic membrane. In this study, we newly
discovered the third function of Duox in an insect-microbe gut
symbiosis. The bean bug Riptortus pedestris harbors a gut symbiont
Burkholdeira in the posterior midgut region. First, we found that
Duox is not strongly expressed in the symbiotic organ but highly
expressed in trachea that surrounds the gut symbiotic organ. Duox-
RNAi showed a collapse of the trachea network followed by
dysbiosis of the insect gut, strongly suggesting that reduced oxygen
caused by the Duox-RNAi could lead the dysbiosis. The infection
of gut symbiont induced tracheal branching of the symbiotic organ
and Duox is critical to stabilizing the respiratory system by
mediating formation of dityrosine bond in the tracheal cuticle.

Many dragonflies have yellow-and-black stripe patterns on their
bodies, which are thought to function as disruptive coloration for
crypsis. However, molecular mechanisms underlying the yellow
color patterns in dragonflies remain totally unknown. First, we
attempted to identify yellow pigments in several dragonfly species.
Solubility assays and LC-MS analyses suggested that the yellow
color mainly consists of pteridine pigments. Next, yellow and black
epidermal regions dissected from the thorax of several dragonfly
species were subjected to transcriptome analysis by RNA
sequencing. We obtained many genes specifically expressed in the
yellow regions, which contained pigment synthesis genes and
pigment transporter genes. Dozens of these genes were consistently
detected in the yellow regions across different dragonfly species. By
contrast, only a few genes were strongly expressed in the black
regions. We further conducted electroporation-mediated RNAi of
several yellow region-specific genes. We found that knockdown of
pteridine synthesis genes changed the coloration from yellow to
white, so did knockdown of ABC transporter genes from yellow to
transparent. Our findings demonstrate that region-specific synthesis
and transport of the pigment molecules play important roles in
formation of yellow color patterns in these dragonflies.
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Identification of neurogenic bHLH transcription
factor in ctenophore Bolinopsis Mikado
BEREATIS7I=E 1+ 5% # 1L bHLH BEERFOFE
TE LHERERRAT
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Characterization of drug-tolerant EGFR mutation-
positive non-small cell lung cancer cells by single-
cell RNA-seq

© Yosuke Seto, Ryohei Katayama; Experimental Chemotherapy,
Cancer Chemotherapy Center, Japanese Foundation for Cancer
Research, Tokyo, Japan

Ctenophora (comb jellies) is the most ancestral animal phylum
which has the nervous system. Because ctenophore’ s nervous
system has not been investigated well, its anatomical, physiological,
and developmental properties remain largely unknown. Recently,
ctenophore genomes were sequenced, but a phylum-wide
comparison has suggested that ctenophore lacks a large number of
“neural” genes conserved in Cnidaria/Bilateria. From this, some
researchers hypothesized that the ctenophore nervous system was
evolved independently of that of others. Here, we aim to identify
ctenophore neurogenic genes and examine their function during
embryonic development.

In this research, we focused on the group A bHLH transcription
factor (TF) as a neurogenic gene candidate, because the group A

bHLH comprises proneural TFs that have specific and
evolutionarily  conserved neurogenic activities both in
Cnidaria/Bilateria.

We have so far identified five group A bHLHs from
transcriptome of Japanese ctenophore Bolinopsis mikado by
molecular phylogenetic analysis. Now microinjection of
morpholino antisense oligos targeting the ctenophore group A
bHLHs is being conducted to experimentally verify their neurogenic
function.

In this conference, I will present the result of molecular
phylogenetic analysis of ctenophore bHLHs, the ctenophore
peptidergic nervous systems, and the effect of bHLH knock down
on the development of the peptidergic neurons.

A novel type of mitochondrion-localized DNA
polymerase unites orphan eukaryotes into a new
‘supergroup’

CRyo Harada', Kentaro Nakano'?2, Akinori Yabuki®, Ensoo Kim?*,
Yuji Inagaki'®; 'Graduate School of Life and Environmental Sciences,
University of Tsukuba 2Faculty of Life and Environmental Sciences,
University of Tsukuba *Japan Agency for Marine-Earth Science and
Technology *American Natural History Museum *Center for Computational
Sciences, University of Tsukuba

Activating mutation of epidermal growth factor receptor (EGFR)
have been identified as one of the driver mutations in non-small cell
lung cancers (NSCLCs) and inhibitors against EGFR tyrosine kinase
(EGFR-TKIs) dramatically improved the prognosis of EGFR
mutation-positive NSCLCs. However, acquired resistance after
initial clinical response are widely observed. To date, multiple
mechanisms of resistance including secondary mutation and bypass
pathway have been reported, yet how emerge drug resistant cancer
cells during the therapy is still not fully understood.

Epithelial to mesenchymal transition (EMT), which is
morphological transformation from epithelial cells to mesenchymal
cells is one of the cancer phenotypes, is suggested to maintain cell
viability under anti-cancer treatments. In this study, we established
patient derived cells (PDCs) from an EGFR mutation-positive
NSCLC patient and found PDCs appeared to be drug-tolerant cells
by inducing EMT-like phenotypic change under EGFR-TKI
treatment. For further characterizing this observation, we performed
single-cell RNA-seq in PDCs with or without EGFR-TKI treatment.
We found that surviving PDCs under EGFR-TKI were clustered into
6 groups and that the expression pattern of EMT-related genes, vim
and fnl, were different among the clusters. These results suggest that
EMT-state heterogeneity may be important for cancer cells to
acquire EGFR-TKI resistance.

HEmYAL

Mitochondrial genomes are replicated by the nucleus-encoded
proteins including DNA polymerase. So far, evolutionarily distinct
types of DNA polymerase involved in mitochondrial genome
(mtDNApol) have been known. “DNA polymerase Gamma” and
“PolIA-D” have been known as mtDNApol in human and yeast,
and trypaonsomatids, respectively. Separately, “plant and protist
organellar DNA polymerase” has been identified as mtDNApol
mainly in photosynthetic eukaryotes but also in some heterotrophic
species. All of the three mtDNApol types bear sequence similarity
to bacterial DNA polymerase I (Poll). In this study, we surveyed
Poll-like polymerase (Poll-like pol) in the transcriptome/genomic
data from heterotrophic eukaryotes to depict the evolution of
mtDNApol. Couriously, we noticed that Discoba, Malawimonadida
and Ancyromonadida possess none of the three mtDNApol types but
share a previously-undescribed Poll-like pol. The novel Poll-like
pol was predicted to bear typical mitochondrial-targeting signal at
the N-termini, arguing strongly that this polymerase is localized in
mitochondria. The mitochondrion-localized Poll-like pol shared
among Discoba, Malawimonadida and Ancyromonadida prompts us
to propose anovel ‘supergroup’ in eukaryotes. If the Poll-like pol
reported here was the ancestral type of mtDNApol, Discoba,
Malawimonadida and/or Ancyromonadida are significant to root of
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Evolutionary History of GLIS Genes lllustrates their
Fundamental Roles in Cell Reprogramming and
Ciliogenesis
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Insights from Fisher’ s geometric model on the
likelihood of speciation under different histories of
environmental change

“Ryo Yamaguchi', Sarah P. Otto?

Tokyo Metropolitan University, 2University of British Columbia

The GLIS family transcription factors, GLIS1 and GLIS3,
potentiate generation of induced pluripotent stem cells (iPSCs). In
contrast, another GLIS family member, GLIS2, suppresses cell
reprogramming. To infer their fundamental roles in cell
differentiation, we examined the evolutionary history of GLIS
genes. Comprehensive phylogenetic analysis shows that Glisl and
Glis3 originated during vertebrate whole genome duplication,
whereas Glis2 is a sister group to the Glis1/3 and Gli families. Glis1
evolved faster than Glis3, losing many protein-interacting motifs.
This suggests that Glisl acquired new functions under weakened
evolutionary constraints. Transcriptomic data from various animal
embryos demonstrate that Glisl is maternally expressed in
tetrapods, whereas vertebrate Glis3 and invertebrate Glis1/3 genes
are rarely expressed in oocytes, implying that tetrapod Glisl
acquired a new expression domain and function as a maternal factor.
Furthermore, comparative genomic analysis reveals that glis1/3 is
part of a bilaterian-specific gene cluster, together with rfx3, ndcl,
hspbll, and Irrc42. Because known functions of these genes are
related to ciliogenesis, the last common ancestor of bilaterians may
have acquired this cluster by shuffling gene order to establish more
sophisticated epithelial tissues involving cilia. This evolutionary
study highlights the significance of Glis1/3 for cell reprogramming
and ciliogenesis.
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Ovarian diapause in Drosophila suzukii

A9 aH g NTIcEITHIIEKEE
OTakako Fujichika!, Aya Takahashi!*

"Department of Biological Sciences, Tokyo Metropolitan Univ.,
2Research Center for Genomics and Bioinformatics, Tokyo
Metropolitan Univ.

The formation of new species via the accumulation of incompatible
genetic changes is thought to result either from ecologically-based
divergent natural selection or the order by which mutations happen
to arise, leading to different evolutionary trajectories even under
similar selection pressures. There is growing evidence in support of
both ecological speciation and mutation-order speciation, but how
different environmental scenarios affect the rate of species formation
remains underexplored. We use a simple model of optimizing
selection on multiple traits (“Fisher’ s geometric model”) to
determine the conditions that generate genetic incompatibilities in a
changing environment. We find that incompatibilities are likely to
accumulate in isolated populations adapting to different
environments, consistent  with ecological speciation.
Incompatibilities also arise when isolated populations face a similar
novel environment; these cases of mutation-order speciation are
particularly likely when the environment changes rapidly and favors
the accumulation of large-effect mutations. In addition, we find that
homoploid hybrid speciation is likely to occur either when new
environments arise in between the parental environments or when
parental populations have accumulated large-effect mutations
following a period of rapid adaptation. Our results indicate that
periods of rapid environmental change are particularly conducive to
speciation, especially mutation-order or hybrid speciation.

Strong mothers favor daughters: a case study of
the Trivers-Willard hypothesis in a gall-forming
aphid with reversed sex roles

©Xin Tong, Shin-ichi Akimoto
JeR- R BHAR

Insects adapt to stressful environmental conditions, such as
starvation and severe temperatures by adjusting their physiological
balance. In Drosophila, ovarian diapause is induced to allocate more
energy to survival than to reproduction in stressful environments.
Wild D. suzukii lay eggs onto fresh fruits and are rapidly expanding
their habitat as a pest. In this study, we focus on their ability to
respond to severe conditions that might have allowed them to
colonize regions with different climates. First, we analyzed the light
cycle and temperature conditions that induce ovarian diapause using
four strains of D. suzukii collected in Hachioji, Tokyo. The condition
differed to previous research on a population from Shangdong,
China. Second, we compared the level of triacylglyceride in
individuals that were exposed to the low temperature and short light
conditions, under which ovarian diapause was induced, to
individuals reared under the long light condition. Third, we
investigated the effect of mating on ovarian diapause.

The Trivers-Willard hypothesis predicts that mothers in better
condition should bias the progeny sex ratios more towards males and
invest more in individual males for more marginal fitness returns.
However, the hypothesis is specific to polygynous mating systems
and based on mammals as model species with difficulty in
measurements of parental investment. Here we test the hypothesis
quantitatively using one gall-forming aphid, Tetraneura sorini, in
which fighting is common among females (foundress generation,
which hatches from the overwintered egg and fights over the galling
sites), whereas male-male competition is moderate. We found that:
a. population sex ratios were male-biased (54.8%-58.2% males), but
population sex allocation was highly female-biased (68%-72%
females); b. the cost of producing one female was 3.0-3.2 times the
cost of producing one male; c. larger mothers biased the progeny sex
ratios more towards females and produced larger females. We
concluded that in T sorini the competition between females leads to
female-biased sex allocation, which is contrary to the original
Trivers-Willard hypothesis with the reversed sex roles.
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Males with more
RGSH/GSSG ratio
rustica gutturalis)
Emi Arai', Masaru Hasegawa!, Kazumasa Wakamatsu?, Shosuke
Ito?

Dept. of Evolutionary Studies of Biosystems, Sokendai, 2Dept. of
Chemistry, Fujita Health Univ. School of Health Sciences

pheomelanin have lower
in barn swallows (Hirundo

A new linkage-disequilibrium based method to
detect insertion sites of polymorphic duplications

SMARIE SAITOU

State University of New York at Buffalo

Honest signaling theory suggests that a sexual ornamentation have
evolved as honest signals of quality by imposing costs for the
signaler, by which only high-quality signalers would possess
extravagant ornaments. Oxidative stress is proposed (but rarely
verified) to be one such cost. Using male barn swallows Hirundo
rustica gutturalis, we tested whether the pheomelanin pigmentation
in the red throat patch, a sexual ornamentation, is associated with
current oxidative balance, measured by the ratio between reduced
and oxidized glutathione (RGSH/GSSG). The pheomelanic throat
patch of subspecies gutturalis is twice as large and is highly variable
compared to nominate subspecies, which provides a suitable
opportunity to examine the association between the pheomelanin
pigmentation and oxidative status. We found that males with a
higher pheomelanin concentration in their throat feathers had a
significantly lower RGSH/GSSG ratio, suggesting higher oxidative
stress, but still had a better body condition compared to males with
a lower pheomelanin concentration. The total GSH level was not
significantly related to the pheomelanin concentration, and thus
would not confound the pattern observed above. Pheomelanic
ornamentation would accompany the oxidative cost, and more
ornamented males might somehow mitigate the cost and maintain
good body condition, as predicted by honest signaling theory.

Chromosome pattern heterogeneity among
Entamoeba histolytica isolates

FAT A—NBEHEITREIRBHRBNEETRY
OTetsuro Kawano'?2, Shinji IzumiyamaZ, Yasuaki Yanagawa®, Peni
Dwi Kartika!, Seiki Kobayashi*, Tomoyoshi Nozaki': ' K« &
B, RGLnT - A BN, SE S ERRERITIEE - A IR
BRZE T, BEIER - B

Copy number variants (polymorphic deletions and duplications of a
genomic region) account for the majority of variable sites between
individual human genomes. In this talk, I focus on polymorphic
duplications, which are less investigated than deletions due to
technical difficulties. We developed a linkage-disequilibrium based
method to detect insertion sites of polymorphic duplications, which
are not represented in reference genomes. This method also allows
the resolution of haplotypes harboring the duplications for
downstream evolutionary studies and phenotype investigations.
Using this approach, we conducted genome-wide analyses and
identified the insertion sites of 22 common polymorphic
duplications. We found that the majority of these duplications are
intrachromosomal and only one of them is an interchromosomal
insertion. Further characterization of these duplications revealed
significant associations to blood and skin phenotypes. Based on
population genetics analyses, we found that the duplication of a well-
characterized pigmentation-related region, including the HERC2
gene, may be selected against in European populations. We further
demonstrated that the haplotype harboring this duplication
significantly affects the expression of the HERC2P9 gene in
multiple tissues. Our study sheds light onto the evolutionary impact
of understudied polymorphic duplications in human populations and
presents methodological insights for future studies.

Genomic signatures for distinct adaptation
processes among three cichlid species of Lake
Victoria

25/ LEBNASHINILIzTJ1o ) 7HES )35
O#EETOEX

OrRhES R BHEC, JHERE RN

VR TR - AR B L 2[E SR AT JET

Entamoeba histolytica is the common intestinal parasite worldwide.
The draft genome of E. histolytica reference strain (HM-1:IMSS)
was published in 2005, but the genome information was far from
completion as it was fragmented into 1,500 contigs because of its
AT-rich and repetitive nature. To improve the E. histolytica
reference genome, we resequneced and reassemble the new
reference genome using PacBio RSII and Hi-C. We obtained an
improved genome composed of 38 scaffolds and 1 plasmid, which
is consistent with the result of pulse field gel electorophoresis
reported in 1999. Furthermore, we also sequenced the genome of a
dozen of new clinical isolates. The readmapping patterns of these
strains to the reference genome clearly showed heterogeneity of
mapping coverage per chromosome and regions of chromosomes,
suggestive of extensive inter-chromosome swapping/homologous
recombination, and also distinct ploidy per chromosome in the
isolates, similar to what was reported for cancer cells. This is the
first report of such chromosome-level and isolate-dependent
heterogeneity in ploidy, and thus should help us to understand
plasticity of the genome of this organisms and potential relationship
with the observed spectrum of virulence, disease manifestations,
and drug sensitivity.

The cichlids of Lake Victoria are textbook examples of adaptive radiation,
since over 500 endemic species arose in just 15,000 years. The low degree of
genetic differentiation among species allows us to ascertain highly
differentiated genes as strong candidates driving speciation and/or adaptation.
Previous studies on comparative genomics analyses of two closely related
species with divergent male nuptial colors revealed that vision-related genes
were highly differentiated between species, illuminating the speciation
processes through visual cues. On the other hand, the processes of adaptation
of cichlids to highly diversified lake environment still remain to be
investigated. In this study, we conducted a genome-wide comparative
analyses of three species (six individuals each), which inhabit the different
lake bottom environments by focusing on the population history and the
candidate genes of adaptation. As a result, the patterns of changes in
population size were quite distinct among species according to lake bottom
environment. In addition, we succeeded in characterizing genomic regions
that show high level of genetic differentiation between species, providing the
candidate genes for adaptation. Interestingly, some of the allele diversity in
the candidate genes are shown to be derived from ancient standing genetic
variation retained in cichlids of east African great Lakes.
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History of a diffuse-type gastric cancer risk allele
in Japanese
Diffuse-type BEAADIRITLUIDBERAIZEIT5E
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CRisa L. Iwasaki', Jun Gojobori!, Yoko Satta!
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Genetics and genomics of parallel evolution without
gene flow

“Yo Yamasaki!, Jun Kitano!

AR

Association studies reported that T at rs2294008 (T/C) is arisk allele
of diffuse-type gastric cancer. However, Japanese in Tokyo (JPT)
have a higher frequency of the T allele (0.63) than other East Asians
(EAS, 0.24~0.28) including Han Chinese in Beijing (CHB). We
performed neutrality tests on the SNP site in JPT and CHB,
separately and detected a signal of ongoing positive selection on the
non-risk allele (C) in CHB since 28 kya; however positive selection
on C has apparently ceased in JPT for unknown reasons. To examine
if the high T allele frequency in JPT was also influenced by the
demographic history, we simulated the dual structure model of
Japanese. Simulation suggested that the T allele frequency might
have been high in the Jomon people and the divergence time
between the Jomon people and CHB (20~40 kya) was no later than
the onset time of positive selection in the common ancestral
population of the Yayoi people and CHB. It thus appears that relaxed
positive selection on the C allele in JPT and high frequency of the T
allele in the Jomon people both have caused the high frequency of
the T risk allele in the extant modern Japanese.

Influence of signals from other Drosophila
individuals on oviposition site preferences of
Drosophila suzukii

o B & DRI RERBAA I 3003/ TOERE
HBERREIC5EASEE

CAiri Sato', Joanne Y. Yew?, Aya Takahashi'-

'Department of Biological Sciences, Tokyo Metropolitan Univ., 2PBRC,
Univ. of Hawai ‘i at Manoa, *Research Center for Genomics and

Bioinformatics, Tokyo Metropolitan Univ.

The presence and absence of gene flow is one of the factors
determining genomic architectures underlying parallel evolution.
Gene flow between populations inhabiting similar environments
enables them to use the same alleles for parallel evolution. In
contrast, without gene flow, each isolated population should wait for
new adaptive mutations to arise. Here, we tested these theoretical
predictions using three-spined sticklebacks. Ancestral marine
sticklebacks have repeatedly colonized freshwater environments
during the post-glacial period across the Northern Hemisphere. In
Europe and North America, repeated use of freshwater-adaptive
alleles often underlies rapid freshwater adaptation. However,
genomic architectures of freshwater adaptation in isolated
populations have not yet been well investigated. Using isolated
freshwater populations in Japan, we fist showed that they exhibit
parallel evolution similar to European and North American
populations at phenotypic levels. Next, using whole genome
sequences, we confirmed that both contemporary and historical gene
flow among populations is very low. They shared few genomic
regions with other Japanese, North American, or European
freshwater populations, suggesting that allelic recycling contributed
little to parallel evolution. In contrast, we found recent selective
sweeps distributed across the genome, consistent with the hypothesis
that parallel evolution in isolated populations occur mainly through
independent de novo mutations.

Allocation of predator-induced plasticity: A meta-
analysis for Daphnia

© Mariko Nagano', Masaki Sakamoto?, Kwang-Hyeon Chang 2,
Hideyuki Doi!

"University of Hyogo, *Toyama Prefectural University, ‘Kyung Hee
University

The majority of Drosophila species lay eggs on the ripe and
fermented fruits. However, females of D. suzukii are able to pierce
the skin of fresh fruits and lay eggs into it by using their serrated
ovipositors. The chemosensory evolution to sense and respond to
attractants from fresh fruits has been investigated previously in this
species. However, the chemical properties of repellent substances of
fermenting fruits are still not clear. It is expected that fermenting
fruits contain microbes brought in by individuals of other
Drosophila species that have been utilizing the fruit. Therefore, we
investigated the effects of traces of other individuals on the
oviposition site preferences of D. suzukii and D. melanogaster. Our
results indicated that water-soluble substances on the media pre-
inoculated by either species affect the oviposition site preferences
of these two species differently.

Phenotypic plasticity is the ability of organisms to alter their
phenotypes when exposed to a different environment, such as the
onset of predation. Despite numerous reports on predator-induced
plasticity, it is little known how to evolve and allocate phenotypic
plasticity, such as morphological defense and life-history traits. We
here report the relationship of predator-induced plasticity of Daphnia
(Crustacea) group against each predator by a meta-analysis. We used
77 experimental studies including 17 species of Daphnia and four
predator categories (fish, Chaoborus larvae, Notonecta, and the
others). Overall, Daphnia exhibited the life-history traits shift
(smaller size and earlier age at first reproduction and smaller size of
neonate) against fish but does not against Chaoborus larvae.
Morphological defense of Daphnia was shown as head spine
extension against only Chaoborus larvae and tail spine elongation
irrespective of predator species. Although high variability of the
plasticity makes it difficult to know its trends, the analysis revealed
that Daphnia has a distinctly different strategy for their phenotypic
plasticity depending on predator categories. Finally, we discussed the
relationship between the specific defense strategy against predators
and phylogeny of Daphnia species.
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Phylogeographic Study of the Eurasian otter Lutra
lutra in the littoal region of East Asia
RPOT7REBDI—5FHT Y Lutra lutra &£H
D F it IR

ODaisuke Waku', Hyeonjin Kim?, Nian-Hong Jang-Liaw?®, Chung-
Hao Juan®, Ling-Ling Lee?, Sakura Ito®, Motokazu Ando®, Takeshi
Sekiguchi’, Hiroshi Sasaki®

'Univ. of Tokyo, 2Regional Env. Planning, Inc., *Taipei Zoo, *National
Taiwan Univ., *Yokohama Zoological Gardens, *Yamazaki Univ. of Animal
Health Tech., ’Kyushu Univ., *Chikushi Jogakuen Univ.

Evolution of gall-induction and host-plant
associations in Phyllanthaceae-feeding Caloptilia
(Lepidoptera: Gracillariidae)

Antoine Guiguet

Department of Life and Environmental Sciences, Kyoto Prefectural
University, Kyoto, Japan ; Institut de Recherche sur la Biologie de 1’
Insecte, UMR 726!, CNRS/Université de Tours, UFR Sciences et
Techniques, Tours, France

The Eurasian otter Lutra lutra is a semi-aquatic mammal that
distributes most of the Eurasian continent. This study focused on the
phylogeography of this animal in the littoral region of East Asia. We
analyzed total 69 samples as follows: 33 individual samples from
Kinmen islands of Taiwan, 26 fecal samples from nine islands of
South Korea, and ten fecal samples from Tsushima island of Japan.
We also performed phylogenetic analysis with the deposited
mitochondrial sequences from Europe and Iraq. As a result, only one
haplotype was found from the samples of Kinmen islands, and it
was the monophyletic group with the Chinese individuals.
Likewise, only one haplotype was found from samples of Tsushima
island, and it was the same to that of the southern Koren Peninsula
and some islands of South Korea facing the Korean Strait. From
some islands of South Korea on the East China sea side, we found
other lineage from the peninsula lineage and Chinese lineage. On
the other hand, Lutra lutra of Europe and Iraq formed only one
clade. Hence, from the viewpoint of the mitochondrial diversity, the
population of East Asia had higher diversity than that of Europe and
Iraq.

Evolution of Genetic Diversity within Tumors

EERICEIT5ECHSHREDEL
OWatal M. Iwasaki !, Hideki Innan !

'SOKENDAI

Gall-induction has repeatedly evolved in different groups of insects.
However, most lineages of gall-inducers contain a reduced number
of species. Therefore, it is difficult to assess whether gall-induction
should be considered as an evolutionary dead-end or a key innovation
that contributes to evolutionary success. Insect groups that include
species either capable or not capable of inducing galls are good
models to infer the transition of feeding habit. They can also be used
to study whether the evolution of gall-induction can lead to adaptive
radiation. We focused on species of the Caloptilia genus
(Lepidoptera: Gracillariidae) associated with Phyllanthaceae and that
currently comprises a single species of gall-inducer. However,
previous works have suggested the existence of multiple undescribed
gall-inducing species of Caloptilia, suggesting the existence of an
overlooked adaptive radiation of gall-inducing moths. We sampled
nine species of Caloptilia associated with Glochidion
(Phyllanthaceae) and inferred phylogenies from five genes
commonly used in insect phylogeny as well as Ultra Conserved
Elements (UCEs). Both datasets showed that gall-inducers form a
well-supported monophyletic group, but the deeper nodes were only
resolved in the UCE tree. The UCE phylogeny also strongly
supported the monophyly of Caloptilia species associated with
Phyllanthaceae and Glochidion.

Neural centralization in early animal evolution;
lessons from cnidarian studies

©Ryo Nakamura, Ryotaro Nakamura, Shinya Komoto, Christine
Guzman, Eisuke Hayakawa, Hiroshi Watanabe

Okinawa Institute of Science and Technology Graduate University
(OIST)

Cancers consist of heterogeneous subclones rather than a single type
of homogeneous clonal cells. This phenomenon, intratumor
heterogeneity (ITH), has been a major obstacle to cancer screening
and treatment. Thus, understanding how tumors evolve and
accumulate mutations is essential for early detection and treatment
decisions. We here developed a comprehensive and flexible
framework, tumopp, to simulate spatio-temporal development of
various solid tumors, and found that different assumptions can
produce a huge variety of morphology and ITH patterns even under
neutrality. As an application, tumopp was used to search for the
optimal biopsy strategy to capture the entire genetic diversity within
a tumor conditional on the status of the patient and tumor. The
results suggest that FST and physical distance between biopsy
samples are informative to determine the minimum required number
of biopsy samples.

The appearance of the central nervous system (CNS) is one of the
most prominent events in animal evolution. Previous studies have
indicated that Cnidaria, the closet sister group to all bilaterians,
possess the well-organized nervous system which is comprised of
diffuse nerve plexus and, at the oral region, regionalized neuronal
aggregation called semi-CNS. Cnidaria is thus widely regarded to be
a quite valuable model to gain insights into ancestral CNS and for
deciphering genetic mechanisms regulating neural centralization.
However, genetic architectures of the cnidarian nervous systems are
still largely unknown.

Our detailed histological analyses in Nematostella vectensis
(Cnidaria), showed that the oral semi-CNS comprises at least three
types of peptidergic neurons, and their oral development become
visible at the planula larva stage. We searched for Nematostella
homologs that are in bilaterians associated with CNS patterning, and
have found that Nematostella Otx, Otp, and Msx genes are expressed
at the oral semi-CNS region, suggesting an evolutionary homology
between bilaterian and cnidarian CNSs. Preliminary knockdown
experiments of the Nematostella CNS genes decreased the
expressions of the oral neuropeptides. In the presentation, we will
discuss the genetic mechanism of neuronal centralization that already
existed in the common Cridaria/Bilateria ancestor.
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Could have small phenotypic fluctuation
contributed to the evolutionary conservation in
vertebrate embryogenesis?
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‘Nudge’ based on kin selection: Message design
reminding of familial support and the information
provision effect
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Morphological diversification often associates with alterations in
developmental programs, and thus, understanding the general
tendency in embryonic evolution is one of the central issues in the
field of Evo-Devo.

Recent comparative transcriptomic studies revealed one intriguing
tendency that animal embryos pass through highly conserved mid-
embryonic (pharyngula) period, with unknown reasons.

Why has the mid-embryonic period been conserved? One of the
major hypotheses attributed this mid-embryonic conservation to
strong negative selections by embryonic lethality; however, our
previous study did not support this hypothesis. Rather earlier
embryos such as gastrula were more prone to show lethal
phenotypes than the mid embryos.

Alternatively, being inspired by other independent studies, and
theoretical studies, we next hypothesized that the mid-embryonic
conservation arises from smaller phenotypic variation than those of
earlier and later stages. To test this hypothesis, 1) we quantified
phenotypic (transcriptomic) fluctuations among inbred medaka
embryos, and further 2) we tested the correlation against micro-
evolutionary conservation using different medaka wild populations.
The mid-embryonic period showed smaller phenotypic fluctuation
and higher micro-evolutionary conservation than the earlier period.
This may imply that “smaller phenotypic fluctuation”, generated
independently from standing genetic variations, has contributed to
the conservation of vertebrate mid-embryonic period on macro-
evolutionary scale.

The Dynamical Emergence of Incest Taboo and
Kinship Structure
AR T L BERBERR DT (FIVR

OlERER], T TR A UL

TERERGTRELCOIF oV 12 FAESCH AT 57200k
LA HRE LT b~V TF o — Y 2 PRl — i aE
FNDIHAE RN SERRE LI SR MO RERIEL-,
BHEMICE, BT REFRELIERY T U — N &
(2018/11/29-30, N=3,683)I2&Y, LH#ALICLHRGIGII A %5
BELT- MR M2 ML, MixEPDTIEEZIT TVDHEDR
DRI A7 BRI T D RA AT L, gE DD
TR T EAE—V1E, LFOH TR T HL0E, A TR
FEZUECIRRLIZE D, MiEE NGO ERICE 2584, B
FUOFRKDOHRICE 2 DR BE AR EEC 22072 iz DN
T, HRHOA BRI R NGO, o RANKEDEHIED
BRE S WS KT AR HLZEDSHRSNTZ, Liehi>TC,
MARE DD L FEE ST TODEDFRINAS, MR/ A7 BT
B THHEDIRBINTZ,

Development of Speciation in Intracellular
Symbiosis and its Evolutionary Dynamics
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Transition of biodiversity in mobile populations
from the point of view of the small world in local
subpopulations
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The presence of the chlorophyll cycle in
chlorophyll b-containing cyanobacteria implicated
by the in vitro activity assay

“Lim HyunSeok, Ayumi Tanaka, Ryouichi Tanaka, Hisashi Ito
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Six sex-chromosomes in a frog
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In plants, chlorophyll a and b are interconvertible by the action of
three enzymes, chlorophyllide a oxygenase, chlorophyll b reductase
(CBR), and 7-hydroxymethyl chlorophyll a reductase (HCAR).
These reactions are collectively referred to as the chlorophyll cycle.
In plants, this cyclic pathway ubiquitously exists and plays essential
roles in acclimation to different light conditions. In contrast, only a
limited number of cyanobacteria species produce chlorophyll b, and
these include Prochlorococcus, Prochloron, Prochlorothrix, and
Acaryochloris. In this study, we investigated a possible existence of
the chlorophyll cycle in chlorophyll-b synthesizing cyanobacteria.
First, we selected CBR and HCAR homologues from Prochlorothrix
hollandica and Acaryochloris RCC1774 genomes and tested whether
their gene products show CBR or HCAR activity in vitro by
overexpressing them in Escherichia coli. All of these proteins show
CBR and HCAR activity in vitro, respectively, indicating that both
cyanobacteria possess the chlorophyll cycle. It is also found that
CBR and HCAR homologues exist only in the chlorophyll b-
containing cyanobacteria that habitat shallow seas or fresh water,
where light conditions change dynamically, while they are not found
in Prochlorococcus species that usually habitat environments with
fixed lighting. Thus, it is hypothesized the chlorophyll cycle also
contributes to light acclimation in cyanobacteria.

Analysis of evolution of genetic code based on
resurrection of ancestral aminoacyl tRNA

synthetases
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Experimental study of molecular evolution in the
mouse.
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Odorant receptors tuned to mustard oils
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Population genomics of the Ryukyu islanders
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The diversification of plants and the insects that attack them, is likely
driven by chemical co-evolution. Chemical cues related to plant
defenses are deterrents to non-adapted insects but become co-opted
as host-finding cues in specialized insects. However, it remains
unclear how the valence of host-plant chemical responses changes in
specialized insects. We combine comparative behavioral,
physiological and genetic approaches to investigate how the
herbivorous drosophilid fly, Scaptomyza flava, detects host-plant
volatiles known as mustard oils, (isothiocyanates or ITCs), produced
by plants in the family Brassicaceac. We show that S. flava is
attracted to ITCs, in contrast to the closely related species, S. pallida
and Drosopila melanogaster. We identified a triplication event for the
odorant receptor Or67b with signatures of positive selection. In an in
vivo expression system, two of the Or67b paralogs of S. flava
respond selectively to ITCs. The homologs of Or67b in closely
related species respond to a broad array of odorants but not ITCs.
Overall, the results of our study suggest that in insect specialists new
odorant  receptors, generated through duplication and
neofunctionalization, can tune selectively to odorants deterrent in

non-adapted insects.

Is the population of Sado Island genetically close to
the population of western Japan?
EEDAN=LEBEBANSESTE-OM?
OZTEFHA, PR, BEBEI 54, A =14 /NER SRR,
Rl FH— 4 S, PERRENTRS, IR A

VBV [ K BB AR A R AT SR ALK IRALAT A L - AT
U SERIT AP, SHTR K -BEIE M7, SHETERR & BT

BRERFI S IE, B ARSI ADRIFEEZE 25 L CHEELRMIETH
b, ZNETOMETIEKSI A LA T A AR NTRRDEED
WERERDL, SOICHERS BRIV Th I EE RO A~ O
R BT MRAR S AT B2 2R Mb N TS, Lol
L OB H MR T fRATII R IAT TR,
AWFFETIL, FiEkS B AN OEMEIEE B O T 57210 il
INAF AL TFA—au o7 7Fad= 7 hO—EE LT, IR
BBl ACK B 594,000 A5y D DNA ZULEL | Asian
Screening Array (Illumina, CA)% FW =852 04 (v 7 &
AEMFAEZ e o7, BRI OR . AR EAKE.
B EOHEEFIIHIRT LI B A5 TAX—ETE KL, 51T
Bl S BB W THIE BRI IR N AT LD RIS T,
ZOLHREMNIEEIT, HRERY S ADBEOBENE KL T D
LEZHND,

P B IEHR RIS EESFSIXE ARG S
(CHENZERFDITWET PR O NEITT B ANDRIZO
TLEOD? ZOmbafif<i= | i F PROST =R—MFJES N
DN, Japonica Array THAY L 7 ENTZ1, 74T NDOfFMT 24T VE
U7z, PSR - P8 H A B B AROEMEMIZ DWW T, AR HOEEH
PR SR D ELT, T A ARIITRIEO A, AR =D
NEZHWEL, ZOREFE HEERBDO AN 2 0L HAREEA
ABEBINEL HEEFBITEBOITENEL TN RN ENb
EUT, T BIIAIN G TG TR TON TS | EEEN
THEREMHEFEBNAELZHDOEEZONET, BIEMEEREAF SO
R—HlL, SEOEIVBETHEDO LR LA RIEBL
TWET, ZOFERIE Misawa et al. (2019) Hum. Genome Var. 6:
261 CHIRSLELT,
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Proposal of new continent names following
modern human dispersal

FADTRIZLT=Dt>F=FLILVKEEL DIRIE

E N LBURETTERT

Short DNA motif that is not essential for, but may be
slightly beneficial to, its host

BLTHENWTNE, HNEBDEHEFEEZZ5%. DNA
DEWNEF—7

O EEZ
AR - B RH

BUEDNDONBE - TODRERA 1T, T TERINSTIZ LT
HBFONTZHDOThHD, 77VH (Africa)ld dr i —<R{Ric
HERIEIR R DILT 7V A D—EAEFEL TOeOPLRS b D
ThdL, =—F7 (Burasia)if, I—rv/3 (Burope)& 7 V7
(Asia)EAFEG LIZL O, I—ay XV THEEO LA ik
L. 7T RF Vv R, BUED ML aE D H 5 Hillka fa L
TWe, A—ARIVT (Australia)ld, 77> 5 CH T EEWR TS
SIENS, TAUD (America)llW =5 T, AZUT ADT AYA -
T AT v FH K THD, it ARE (Antarctica)b . ALARD 5t
EEWTLEEMEDILTVD, IHDOKREERA T, ol R HE]
7e, R OED A THRZIT ANDIEN TEDLAFRIZT &
ThA), I T, DILOILOM D10 T FERIERNCHEAEL | il
DREENPLHL T2 EEFLRL T, 77U KA Origin
Continent (JEK[E), = —F 7 KETH-EH KEZ VDT,
Great Continent (K K[2) , A— ARV T 13b o &b/ NS BD LIS
72T, Island Continent (Ji K[FE) |, AL 7 AV A KL T A K
2 1% % 21 £ 1 North Neocontinent ( 4t ¥ KX [ ) & South
Neocontinent (B #H7 K f#2) , © L CRIMEKREIT Pole Continent (4
Kbe) s THZEERE LIV,

Rapid evolution, evolving metacommunities and
the distribution of species, traits and genes in the
landscape

Luc De Meester

KU Leuven, Belgium

T haAT L, RS RO WA~ DB B Z %55, MEicEt-
THHDEBETHD, TOWRICE G T 52/ 7D1>ThD
CENP-B %, CENP-B box ¢ LiEns17H o€ F —7
(YTTCGTTGGAARCGGGA)%#87#% L C DNA IZfEA T 5, EhE
STURAL, ZOEFF—TEREICH D, MUIT I TV —"TR D%
STV, LonLbicianWAmfEt <, EAFICHNATIER WL
WEha, TERE, b oEWEL VT, R COZ D0 IE
REHRDOD, AHEMEE LT, (DI Z 22 T\ OEE CTHTIC
EUA, Q2 728 TR\WEERE CHEEND, Q)R IR REL
BRAMILTEDT, @D L THo TR AIREEIC REHET S
FE TRV, EODRENEE TED, ERETONMER
T, INESFRT R REGT, WA TIIRNWZENS S FEM T
THBEINNE THLIN, R Pmaa RIS, EeofisT
VRBLER TR,

Character displacement in two sibling Harmonia
ladybird species in the Japanese archipelago

FSTUMIBEICH T EBERORIT
Noriyuki Suzuki

Kochi Univ

Rapid evolutionary change is receiving increasing attention because
it may feedback on ecological dynamics. If evolutionary tracking of
environmental change is sufficiently effective, this may strongly
influence how communities respond to environmental gradients and
change, and thus alter the distribution of species, traits and genes in
landscapes. In this lecture I will focus on this evolving
metacommunity aspect of eco-evolutionary dynamics. I will first
develop the concept of evolution-mediated priority effects and
discuss its implications. Drawing on our own data using the water
flea Daphnia magna and ponds in heterogeneous landscapes as a
model system, I will then explore how evolution feeds back on the
structure of communities and metacommunities.

Character displacement is strong evidence that negative interspecific
interactions drive the evolution of niche and resource use traits in
nature. However, empirical findings for character displacement are
limited than usually expected. Here I examined phenotypic traits of
two sibling Harmonia ladybird species across the Japanese
archipelago. In central Japan, H. axyridis is a generalist predator that
feeds on a variety of food sources, whereas H. yedoensis is a
specialist that is confined to pine trees. H. yedoensis females produce
larger egg size and hatchlings to cope better with its highly elusive
prey, the giant pine aphid, which is also nutritionally unfavorable.
Interestingly, habitat generalization occurs in H. yedoensis in Ryukyu
Islands, southern Japan, where H. axyridis is not distributed.
Therefore, it is expected that divergence of resource use traits occurs
between sympatric and allopatric populations of H. yedoensis.
However, no such clear pattern was detected. I discuss possible
reasons why character displacement is unlikely to occur in this
system.
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Open and closed economies in ants

ERSELT7)I0=——0ORE
Oil-Fn#!1, WIN Aye Thanda', Al A2

TBRERR - it 20K - Bi

Altruistic  evolution of workers
coexistence of competing ant species

T—h—DREECITHIFERTVEORTFRE
OFJME AN A

URUR[E | ZBRER A - J2

promotes

T DOar=— RSO FFHOHEMEL |S>Oan=—
DEBOREFRSZ MR DD, BFIT VB FLTVRED
RIS T U N T — RS CTh &2, RELBMEOT UL
HEMEDTURNNDDN, SHRMEOEISHREREL T, BET
R EREMZELHO ZETREM O /W BRI IZH#)IS 3589
BB - AP FE A RN 5D, T2 1 E, hiRIC T T
BAVELESRFEDA A4 X7V Pheidole noda, 2 51E44 eFR DY YA
A ZX7Y P. megacephala &V )T 2 A VN, BRELEE M0t
LAE CIXABEAIR A CEBPICEIG L, BB IR B TR
RMHE TR IS L TV W IFEILE 15 TUND, AFFSET
I, ZRPET VTR CEIRE L =7 9757217 T, r—7
NI IR IS A LR AIC BRI 5 52 L TV BEEILE R
K

Multicomponent structures in camouflage and
mimicry in butterfly wing patterns

EOHDHEIT—V A PBERKRIZERELETHS
OPA AR ' W5 — k2, WS 75 !
UELTTREA - 1 1, 2R L s

HEMERE R THETIOU —h —i3—fic, FEfEIEan=—
W2t U T LR R 2 R 9. 2 AU N T B R B4 Ol N
HEFAEOYERIZB T AEEEISE EORIZSIC LSV TIELL
TN E THHEARIN TS, SV 5L, HH0=
n=—OHEICE N AT —h—EE L, £ imEHAICFERED
oo =—DHEHICER L 525 ENBEFOMIL) . Z0ZL
X, BEENICBIT DY R ORI A e T B% T
FrEND. B AHERARICH2MOan=—F K ik +25uh
T3+ T 4T TR DB - TN BEGr 3T A—F 5T — 1 — B DR
BThHELT, WEAMAITHED RO S O ENMED LA LA fiF
Wiz, TORER, UV——TE O %I, 2D L
E AR A LT D R F S Z ML Ao Tn. FEETIE
ST, FEAMER RICIROS TN E O — R DS TEEH
B BAE T RN RN DN TR T 5.

Genetic architecture underlying
evolution of morphology in sticklebacks

O RAEICEITHHEDINEELDBEEER
Offi !, ALEHEL, AIBRTY, AR, A, mis
DEARHT, ZRCED R - AEREAT, SHEAR R - B2, OKPERTEAL

convergent

FE3ERR EIC o< T HiERE A b o7 AR 55
RBZp L ARG O G L L TRIB LD, ZHETOMFFT
1, FEREOMRER R BIPERH L~ L DL EAHBHNTE
Tz, Ll RN E D L5 EbNF (i) 2L T
HOIENEEAE DS TOIRN, T, BEOBRARIZE A
B | Bk % 7R BRRERER ORGSOV TR~ T, SRR L7l L
. #5 %€ (Kallima inachus; Memphis philumena; Polygonia c-
album) ., % (Oeneis melissa) | ¥ 5 % % 5 M1 4<HH (Hamadryas
Seronia) 728 ~OFEHE | 27— 18 (Danaus plexippus %) , ~—
YRR (Eresia clio) 72 & OFZ I~z FELL T, IV REFIC
F57 7u—FERML . BEOMEARRZ DL DS DM R B HK
LRTBRBERITIE H Lz, MR, W OBERS R OE
BALAFTEDT LN DT, UL, OB BRI
Ry DEINTT vy (BARESR) O G bR 2 ZE 2 btk
{ELTEI 2 RmE 35 (SCHR) .

SCHR - Suzuki, Tomita, Sezutsu (2019) J Molphol 280:149-166.

B2 2R CHLL LT TR A U DI BE OB A B O fR B I,
LAY IR D EERREDO— D ThDH. M UARMAET
i, B BEZR L DA RREIG I b DR RESINBCE LT D
BN LB TS, "I RALE Pungitius spp. i3 L7 7T
LAl Ty, WELHFEMICRO TN TLZEIL T
5. TOEELIZIX, IWEDOANIE Gasterosteus DD EFELL
L7z F—inZ L Hbn5. LnL, ERT7UToORIELET
TR EDBRIRI IO TR, RIFFETIHE, TR
FJEVRKEY Pungitius pungitius N3 JERKEY Pungitius sinensis
OB IIBIRZ T 2. SOIZ2FEE] TO B O & fx FEAiE
PRBET D120, 2 ORUAZRFE R T QTL T &{To72. %
ORGSR, LT E ICB D QTL TN T
7=, Fiz, tOMNF A RAIETINETIZ T QTL fifird
FERED LIS, MY A BHRSEIC B T A RO SE L oO#
(GHARIONWTELETS.
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Mammalian nose-tip is ancestral jaw-tip

HAEDREFALEDOLE ST
CHiroki Higashiyaka', Hiroki Kurihara'
!Grad. Sch. Med., Univ. Tokyo

Phosphorylation of myosin at the intercalating
ventral midline epidermis is essential for ventrally
curved-shape of tailbud embryo in a chordate
ascidian embryo

ERWPRVEFEOBAA~OZHL-ITHaEA
ROBRIERRRIZEITEIAS I VBIENZBATHS

© Kohji Hotta!, Hiromochi Muraoka', Benoit Godard?, Wataru

Koizumi', Carl-Philipp Heisenberg?, Kotaro Oka!
VB BET AST A — AT

Traditionary, the upper jaw-tip bone has been termed “premaxilla”
and been thought to be homologous among jawed vertebrates.
However, our study shows this criteria is wrong in mammals
because of the drastic facial primordial shift in the synapsid lineage;
namely, jaw-tip of most vertebrates arises from medial nasal
prominence (mnp), while mammalian one is from maxillary
prominence and mnp derives nose part. This is revealed by the
inhibitions of facial primordia (i. e., cleft lip/palate models) of
mouse (Mus musculus), chicken (Gallus gallus), gecko (Paroedura
picta), and the lineage trace experiment of maxillary prominence by
using DIxI-CreERT2 / R26RM*Z%aZ mijce. These experiments
obviously showed the anatomical structures such as the trigeminal
nerve patterns tightly coincides with the primordial lineages, and the
topographical relationships of the structures clearly reflect the
primordial shift. The comparative studies with development of
monotreme (Echidna; Tachyglossus aculeatus) and fossil records (e.
g., Dicynodontoides nowacki . Sauroctonus parringtoni,
Silphoictidoides ruhuhuensis) also supports the shift, and suggests
the major part of mammalian jaw-tip bone is homologous with the
septomaxilla, the tiny bone element of ancestral amniotes. This
primordial shift should be a key to evolve the mammalian face, such
as the protruded nose, and perhaps the facial muscles.

Transcriptome Analysis to Reveals Candidate
Genes for Cold Tolerance in Drosophila
albomicans

©Shikha Singh!, Tomohiko Kimura!, Kotoha Isobe!, Koichiro
Tamura!-2

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

B3R T AL IR AF SN R BV @ D FE A Be g
DY, FREMZBIT LEERFEOVESTHD, AWIET
X, WXL ARV RIS T DR AR L, B
B FERREZ OB A AL LT, RIFMEEICRIT 5
HORF I B2 ORI L K 3T ZAT o7l R 28— EROr 3R
ORI 2R R RIS Tz, AT U BB E A
SUBRIRI S M DA TEHAERIL L THEICEH DL
DTz, VO BALIA S U HUAY A T, St 22015 EHIZR
Bz A IE O w12 A EE IR > TR 7 LBl S LT, [
e MRS B Tl g R AR ST, AT U B EA
EALEIL CTITIEMR BB IT DR N HoN/ele bl L
— =D F—IZL o THERR LTz, LLEIY IBRIER BB T DR
FTEY72 ) BRAEI A L 03, MR Az L. KA 72 R A Hh
ZH|ERZT NEAELHL T LRSI,

Phylogenetic inference of the origins of circadian
genes

WYX LR EMEREEE T OMEESLELEED
#E

OPARIFOD! AIMIIEZS 12, P38 B HIE

VER - 5 R 2RI 2R 20K - 1 Rk 2k FE R

A fruit fly species, Drosophila albomicans, is the tropical origin but
currently has a wide geographic distribution to the Asian temperate
regions. When organisms face a new environmental condition,
following climate change or habitat expansion, they must adapt to it
in order to survive. As body temperature follows the external
environment in ectothermic organisms, the geographic distribution
of these species strongly depends on their ability to survive with
local environment temperatures. In Drosophila albomicans, cold
tolerance in terms of survival time at 1°C of adult flies reared at
25°C was substantially improved by cold acclimation at 20°C for
several days. Fruit flies are an excellent material to study in-depth
the mechanism of cold acclimation with their high diversity and
availability of tools for genetic engineering in a model organism
species, D. melanogaster. Therefore, we used high-throughput RNA
sequencing to analyze candidate genes responsible for cold
acclimation to know how species adapt to their environmental
temperature.

EWRNEEORE 2 IRV R L0595 B I 24 E W DU R L EA
AU LEN), ORI FHE G T ICLDMEN DT 4 —R 3y 7l
BN —T L B VR ARSI TN D, BB VR AT
M HEEAMICEDLETOEDERNELTRY, ZDOHEHE
HIEZEMEILALTHHH, R E - OREESCHI L —7 0
BN AW FER TR, B VX 208 AR R E
FTHD, ZZTARMIETIE, B HIVX LDV THILR
BEVERBB T O T RAMHTEITOIZEIZLY ENHOEE
T NEDIEREFFBRR FOOIREL TET-ONEHEEL, AV X
LG RCRREOMAE B LT, ZOMER, Kt s roHic, )
SRRV DOLBEE TR LIRELZDDRENR R Ohote, Z
NEOFEFIZHESE AV R LAOBAGRFLIC OV TELE TS,
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Parallel evolution of mating system in Closterium

peracerosum-strigosum-littorale complex explored

by whole-genome sequencing
BEEAIHIXTERICHETIERFEXDTITEL: 25

JLT—Eh RS

OJFnF B 2, ORIRIER, B SC, 7

LIRS BAAELZ 6, TRRRES!

VTZER B, 2R R - GRS ST B L SHOREER - N

A AESLIBARTERFIERT, SRR - R, O 0 ALK B

e

Temporal frequency changes in genes related to
personality and dietary adaptation using ancient
human genomes
HRAT/LERAV-EY-BYhEEEEREFORR
HEIE

O T, R T R
FALK - ek

BEABEEAIN Y X (Closterium peracerosum-strigosum-littorale
complex) DA MAEFEOREAUTIX, +HL L — T D H7e 572 Bl Al [F]
L TOHEBEE T REIRA~T R FY X L (f5E) &, [F—2r7r— Mo
AW FRERRELZY AL (B ) O2FEN O TND, AT
FRTAETRERD Y ) DI G52 D B NI T 528 % H
HIEL T2, FEN2IRFD Y — 7 2 AT — 5% FWT AT IC
F0, AT OIS AT TERY, N RFERT
7 IEIENIER IR CHLIERALIN ol SHITHE
AR B KB BN L RS, 2 OEEICH Fe
FERE RPN ERL OB DTz, ZhbOfERIZ, A5
RO IY T LRI E< B RBINEICEMDBELT
WD ATREMEZ R D, ISR LY A FESEHI D )5 23 A SRIEIR
DEIPEPMRNE T RENDD, 5B IO TR EERICY TX
FOMEA LY A X LEH T OHEENORFET DT E
TdHD,

Genomic plasticity mediated by transposable
elements in the plant pathogenic fungus
Colletotrichum higginsianum
EBEFIL-oTHEMEERE Colletotrichum
higginsianum %/ LBk

©Ayako Tsushima'-2, Pamela Gan2, Naoyoshi Kumakura?, Mari
Narusaka?, Yoshitaka Takano*, Yoshihiro Narusaka®, Ken
Shirasu'%; 'Grad. Sch. Sci., Univ. Tokyo, 2CSRS RIKEN, *RIBS
Okayama, “Grad. Sch. Agric., Kyoto Univ.

R ERN A E ST BHHI A AEIG RO/ BB E B
B2 RERHKRED —>THD, BHEBICE —EOEAL
X, BAEIEOEICE AT IR/ Tl L EEATERE
IZED N BER O BALIC L DR A RIF L CWDHEE %
BND, 2L I AL ZEALIZ DOV TR D720 121,
R GRS T- ORI 72 B AL A HEE T D2 ENEE THD,
AWFFETIEH NS/ 2 (ancient DNA) & W T, E#HBRIAIC X
DGR BN RIB I T2 T U NVEERE DI R BRI 5— D
WM ZR T, 1ZUDIC, T —F 3 7 Hils8719 7 )LV & v
T, R HBRAA I B L 7o [ & i T B0 AR ) S L D FEAE
ThD f3& Fsr Mgt EICk > THIERIZ D7 E | KRS
HEATTZ, TDO%AER LT R RFIE IOV T, Y
B DB F 2N ETICEMER CHARBIR S M IHE
TWARYIEEICEE T R T DR REI ST — 2 HEELT,

Examining temperature tolerance
Drosophila albomicans

FhagoanIzAW-REREN —FFA D DREE
OFK LK1, [ATE—ER, 2
VEAL K - BB - AR, PE AR EmiE L H—

trade-off in

Pathogens and hosts exist in an evolutionary arms race, with
pathogens constantly evolving small secreted proteins called
effectors to manipulate hosts, and hosts evolving the ability to
combat pathogens. Colletotrichum higginsianum is a fungal
phytopathogen that infects Brassicaceae plants including the model
plant Arabidopsis thaliana. To investigate genetic diversity in this
pathogen, we sequenced the genome of C. higginsianum MAFF
305635-RFP with PacBio RSII and compared it to the genome of C.
higginsianum IMI 349063 (Zampounis et al. 2016). We found that
the genomes of the two strains differ in terms of large-scale
rearrangements, the existence of strain-specific regions and
variations in their effector candidate gene sets. Further, these
variations are often associated with transposable elements (TEs).
We show that C. higginsianum has a compartmentalized genome
consisting of gene-sparse, TE-dense regions with more effector
candidate genes and gene-dense, TE-sparse regions with more
conserved genes. The conservation patterns of effector candidate
genes indicate that C. higginsianum may acquire variations in
effectors by de novo evolution, horizontal gene transfer or gene loss
after divergence. Our results provide insights into mechanisms to
generate genomic diversity in this pathogen which are of
significance in understanding its adaption to hosts.

T A avYay SEmE, JORRE T VTIAERL TV, BA
EDIREA~LERBMAILR L TH D, ATHFZEICID,
THavlavy STk, SAERICE S TIRIRM M2 A L -2
&L FORERERIFEENEL(RBIZENDZ LD R o
THHZEN > TS, IRIEL D2 F1T WLIRHE THeb B
20, EABIZ 8D Sdr & n 1 DFBL_EH 3, TN DA RV Off)
ZEEEL, RIRMELI W L35, ARV DOV T FIREICE
DGR TE R D AD =X AT B THHOI TS, Lol
HCIE, RIENE I K> TIRIE M TE 2 A BT 20 Tldzel| ik
DI L TKIRMHED TABZENBHMNIT /2> TND, ZiL
HOFE R ARIRE S SIRMEII L — R A7 OBRICHD &
WM Z STz, ZORGERE RGET 5720 IRIRIE(LIZ LD &
IRIHEOIS T AR ZAENEIDET T,
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The evolution of genomic island of divergence in
the early stages of ecological speciation

OYAETEL FIFE A
TR - S5 E

Original evolution of the muscle elastic protein
connectin in Chondrichthyes
PHEMEAEARIFUOORBRAMICE TS MBEEL
CTER L R, A EEA SRR R A
JCARERT, R A BRI

DTRFE R « AR B 240 TR - [ AR (R 5

AEREIFR ML EIT, BARDREEIC MM T 2L, ThZEho
BRELICE ST 22 TR IAHEMETH D, MO TIIR
(ER oYYt o N SEil i OV FN NS ST P -V g IS = (= (OB A [l
HEFE22 N, L LERE OIS B A 1B AR T B D & BH T,
genomic island of divergence EFEIZAIVDIBIRIY /T LOFRIE HIFF
ICREREEHATED, Zhid, BT LITAF BB TR R
2572 BIRBRTUZIOBAE DT LIVDBSRIRS L, 7/ L0
Xy 7 NVENUILL DB THhD, LAL, genomic island 73E
DIH7RREM B AR TR END D)X, ERIIZIT 0> T
Waoto, ZOZEE, EEPRIBICEL TV W THRIES
#1% genomic island DFERAZREEZL Tz, T TRIFIET
X, BB OJEHGT T T L% V. genomic island 23
RSN LML EFRINIFLR L . ZOTROREM ZE L EZ B 5
L7z,

Control of female-limited color polymorphism by
doublesex gene in Ischnura senegalensis
FAEVARURIZE TS doublesex BIEFIZ DM
EMGRESEOHM

ORI B, TABSE, WA I R

VAR R - e i, 2PESEBANR AW FERT . SRR - BBl 4T3
K-

DRI F IR SRS B RN R RO BPEL R0 TE
W50 i O B IEZBLE L BB AW C A e - 4o
FALICE IOV ESN TN D, BBFZE T, HELEEE R IE
ISR ETHDNAE M X P ADa R T a1
BRI DBICRBLT 2RI F Uy T O — REEEIRITL
Too IR F L BALT-O Middle-Ig R AL AT FESE - SBEHH D
I REIR S P S AR S B BN, VU X Y AT @ iE
kS B 22V e — MEI CHRERES LTV, L, Do T
IR OM A REI N AT TA L 7 TR RN TTEREL, 20
A T B SRS LD RS B 2 T, TS, Do T
A EMED PEVK SEIEE LA SRR L TR
D, VX AO ML S BR %R0 ATl A RH L0 G I LS
S0 SEEICHELIL , YRR IR R 32 M FRAEALHERF O 723D L fifd
RAEIHIT 25 I B L= B 2 T,

Genomic basis of adaptation to different thermal
niches of two closely related species of the Cuban
Anolis lizards revealed by Chromium genome
sequencing

R EERRICERTEHXa1— N7 /—ILhHTEH2
BOT/LERICKDEEBELOT / LEROHE
O&ZREEN, Luis M. Diaz2, Antonio Cadiz®, LI 1574, HIEFH
1R, !

VALK, 22— N BAREMRE 3SR A
WFSERT

FoRETIE, —HOMIZI W THEZ RS HEBLL | ISR ED
BloA AL | HEL TR D F 70 AZTRIMEDRAFIEL TUD, M
S DT A E L AN RIZEB W CGRIB TR BT 217725
7oeZAh REIMTREEO BB LU TS RIZED
2 doublesex (dsx) AT =G RUCBDD black & ebony MRS
Wiz, EBIZ, dsx TIHREE AR TR S 2255 PEM) 2 5%
WA 20 A A CIIE BT EY AR B T, AR5
TIE, RNAIZLDAFRIZIT D dsx OBEREMRATZ B )& LT,
EREREWE /oo 20 Ul e A AR CIE, ARBLO R A
BT, SBIT, RENEIL LTS A AR D /o 7 XD LT
FEILCIL, T NSO E LT, black & ebony DFEEL BN
7R TCWNT28 | dsx S black & ebony DFBLAHIEHTHZ L
T, DR EERTL TWDIENE BT,

TR EE BRBE A~ DB S EAL IR BARRI S B ORI, A F - AR
DOHELAENEFRI D7D 7217 T HERER L L lo k3254
MOEALRNEEDHEREDIZDILEETHD, 7/ — IV T
(3. BEAEOSMRIEFFHEERN ) OIR LIS O 2 B HE T VA
MTHDLN, 7 AMEROT RN, IEa—NEKOERELER
FEMRE LIREBREA~OMIGEOBEEITIZEA LT ON TN
20, B BIE, ARIRERREN RO 2— T )= VNI D
WT#E2HE Anolis allogus & Anolis sagrei 077/ 2% Chromium 3/
AT 2% AWVTHHICREL , B O3 —H0, #is oL
TSI O BLS 2 e LTz, € ORER, IR LG & OB A RIS
NTWDBR T OaE =80, €O LI 2 MR %
M7 T — 2 —OF ER BRI OB DOEWER LI,
IRE R~ O S HEL DT ) D FHEFRH 0 B A0 L7025 LW
TED,
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Functional analysis of Notch-like genes in
Capsaspora, a unicellular holozoan
B#Ras0Y7 Capsaspora owczarazaki lZ81+5
Notch #E{EFDHERERZHT

OFBFFLMEl /M2, BIF AL,
20 JURMBERER, /NETIRER, ER2
VEST R S R« R o AT ARV ARSI IR B AR B g 3
R BT A /N —ar

HLJECASE, AT R

RNA-Seq uncovering the genetic mechanism of
achiasmy in the Drosophila nasuta subgroup
RNA-Seq W55 T aPaNTEHOTF7
As—MEiGHiE

OSFI P /NIESE BFRE 302 ATE— AR 2

VEARR B, TEEOR - A A sE

Fx 1 XBW DL A LD Gy F A = AN DT B
Wb TR B I A 0 —BE (AR AR e 7)) O {5 7S HE
AT 24T > TV, Notch &7 F UG ERIZEMIC IV CTHIK
M 7T NARTER O A LI BB R R B B 2 B o
TWD, ZIVET Notch &7 F/URE RIS IR AEW A Thd
EEZ LN TE R, FEBIC, Biicicbitia/e T i e ho s
AIZIE Notch AR IIFEELR, T2, Hfilgrey 7 o
Capsasapora D77/ 5ibHI%, B CHEFLHEE oM B E#E 12
BB T D EH I TS, Notch R T I3RS
TR, LIALZRA35, Notch AR 2 DL O TIEARWVN, R
A ORI RIVE DB DR T DTEET D, Fox ILZDBER
TAZ, B Notch &EbE L THERERYZLAHRIPEA B2 D EH )
T, BIETRERIOBET /v IZ T 7o 7T NEBREED
THEHTL CUD, AFEETIX, TOREEHET D,

Evolutionary origin and functional fluctuation of an
amphibian specific splicing variant in heat
sensitive TRPA1

BRtUY—TRPAIICHE T IAMERRENLERT 51
DT \)TUrDELGRREBENGDLE

OTERE L2, TR 23, B KR

VEBRBF- MR, VERAIREE A — R, R
B - A B

TR > SR X SIS RE DO TR D ENR L, B GA
R 7 OIS A NS, ZOBRBIITX TR
I—LEEND, TR T AI— TG AR O R L 2 Z 35
7o MY EE OB CHRETHDHEHZ ZHILTND,
FATHHTRELY, THvayyay S (LUF, 7h) Tl Rz
BEZSRWM, ZOMIREDT 7 ayPay " (PR, T
7)) TIEHECHRMZ NI DZEN D> TS, £z, 2FED HE
TR — 1 (F1) TR T I DR 722 8D, T ay
Tay N\ E T A RS L L TSN, 2T,
RNA-Seq ZAVTC, 2FB L FIOMEMEASIE RS TRIL
TWABLFEMRANCTRZEZA, To712H~T FIBLID
THTEREBEL TNDEB VBN ONIEREINT, TDOHIZ
VL B SR Z T D> TW A AT REMEDR H DB T b -
77

Comprehensive sequence analysis of type |
collagen coding region

BEBWICETS | 255 DR LR
ORWl—1 A L2, LR 73, AR

JST-NBDC., 2& il - N TEIREWFFEAT, 345 F R B2, Y& 1L ERR
PN

B A T FA 2 TR — RN TG T NS Z L 3T
B DEAREMZ LT AN =X NTHD, —T5 . EALR B ST
IS FE T OFEM SR 2 B T L8 220155, s
1Z. SR = LTI TRPALEIG FDFRATITAL 7
NUT N O R G AR ORIE LT, ZOAT T
TNUT U REREFND TRPALEDENFAND 1R ELOFEAD AT
b NIT U IDOFEEL A o DY IERCF D el h> ., R
AN TIRERTHY, TA T NABET DH VR R I LT
FIUES T HER LY HICAEU e bhr o T, FITHEREMRAT
AT o710l A NIVERIEORADOF EIZLY TRPA1DHRESR
(LW EN KT BIGEMEN AT DI EN D o7, T2, 2D
BALDAL DRI LS TR D LD BRI ATTA TR
R RAEFRIZR VT TRPAIOFERED ZERMEAR E AL TD D
EDIRENTZ,

aT7—7 77— TR~ N I R ERE R T B X I D —
HETHY, ZLDEMNREHEL TS, LnLFDOREEOREM (%
BoAEEE, BOESIE) D, 77— ar SNl a0
T EV ARSI TUVRN, 22 CARZECILRREO 14
aF—Ara—REEREARESN TOAE ST DS ) LD
HEPRITRBE LT, ZOREE, SHEOLHLL 1 BlaT— 7 O
IR A [ BT HZEMTE | I 24F D & ETY DY /) A
MOIEREINE T HZ LN TE, ZORSIE L T2 5
TP BNOFRIZ X > THELBE N K EL B2 | FRORHE
Kt LI B o 72 R BIR Z /R 5 BTLWVEI A2, Zhbo
BANEL Y =7 7 — 2 RN —REM LM BICARE B o7, Z
DZERNEREFI AL TR E L S E LB ORI E DT DY
T AESNAZEEMRL, 5 %L T —F X —RAEPEFRL T
{TETHS,
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Whole genome comparisons of Drosophila
albomicans populations from Taiwan and Japan

© LULECIOGLU Sultan!,
Koichiro!: 2

OGAWA Yoshitaka!, TAMURA

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

Rodent-specific cis-elements reorganize
transcriptional networks for pluripotent cells
during mammalian evolution
(FoEERROEIREHOERESEERINT—ID
EEHES

PRIFECRRRY,  faJsUfnftl, SAMIERY, AeEAE . BHAT!
BR #T

First records on the presence of Drosophila albomicans in Japan
was in 1984. According to Ohsako et al. (1994), the D. albomicans
population in Japan originated from Taiwan. This habitat change
from warm Taiwan to a colder Japan should pressure D. albomicans
to adapt to a colder climate. We aim to find genomic signs of the
adaption to the colder environment such as selective sweeps or
patterns of SNP frequency change. To achieve the aim, we are
currently analyzing whole genome sequences of 50 individuals from
Taiwan and 50 individuals from Japan, and searching non-random
associations (linkage disequilibrium) among genomic regions
throughout these 200 genomes with different statistical-
computational tools. Using this approach, we want to elucidate the
driving force of distribution expansion of D. albomicans population
in Japan.

Dynamic evolution of the bitter taste receptor
family among dietarily divergent Old World
monkeys
BEOSHELTAHATIVICETIERZIEHRI 7S —
D EHEE

OB ARER!, Amanda D. Melin®, {A[FF1E 1 VHROR - BERTAE
A B B2 | 2Department of Anthropology and Archaeology &
Department of Medical Genetics, University of Calgary

W, B, PRI~ TRAWE AW T U A7) h— AT )
O, o HHEERFOSREME RN — I N R E BB LN
HGNERS>TWD, KIFE T, vV AZE T TARNTII RN
7o ER=E T TANTHBLL CWAIEE K 1- PRDMI4IZF B L,
ARSI OFE R FRR T 21T o7, £3. 4B ChIP-Seq T —%
DOFRFFIZEY, VA Prdm140 FHLEBIZ4>D T N —fi
HHEF S EE SV, FDIH3D1TT - W BB T TH D
ZEWR DT, EZ T N T 2T7— BT AL o TNy
=T ERHREZA T o EEE R AEE AN D
OCT4/SOX2L =7 TA M AT HEBL§5 TFCP2L1 D7
FRELF NN R RIZE B AT b F/2 PRDM14H &35
S WA AL ARG A BUZHI T D2 E R B LT o T, Th
DOFERDG | o WA M BLRFE TH 72720 AR AZ
72 EICED BT TANTCORBIZE R LIZO TIERV N E
EZ TIN5,

Epigenetic landscape and its influence on gene
expression differentiation in neo-sex
chromosomes of Drosophila albomicans
FTH3o03 )/ IM Neo R BEKIZHITHIED LR
T4V IGVRRT—TEZDBELFRE~DE

OB AAERE' . AFHE—RRL2, B A 52
VEHRR BB, 2E AR AR AT e 2 —

Taste perception is fundamental in dietary selection for many
animals. Bitter taste perception is important not only in dietary
selection but also in preventing animals from ingesting potentially
toxic compounds. Previous studies have revealed evolutionary
divergence of bitter taste receptor gene (TAS2R) repertoire in
mammals including primates using publicly available whole
genome sequence (WGS) data. Old World monkeys are an excellent
subject for studying adaptive evolution of bitter sense because they
are dietarily diverged into folivorous colobines and omnivorous
cercopithecines within which many genera are further diverged.
However, only a few genera with WGS data available have been
subjected for evolutionary study of TAS2Rs. Dependence on WGS
data is also a matter of concern due to its inherent incompleteness
especially for multigene families such as TAS2Rs. In this study, we
employed the target capture method specifically probing TAS2Rs
followed by massive-parallel sequencing for night species of Old
World monkeys (seven cercopithecines: two Papio, two Macaca,
one each of Cercopithecus, Chlorocebus and Erythrocebus species;
two colobines: one each of Semnopithecus and Colobus species).
Though still in progress, our preliminary phylogenetic analysis
showed evolutionary gain and loss of TAS2Rs in these species,
prompting further analyses for possible connection to dietary
adaptation.

XY PEY RN ELDE, 24D Y Yt RITHHZ OB 220
BT 25, LoL, <04EMT Y Yo IER Iz
O, ZOMEBFEZ O T HIEITE S TlERV, £Z T
UV ay /N OHE IR FR TR B L 72 e R S PR Y IR
DORlA L7z Neo MEYLEERIZAE H Lz, Neo-Y YefRD Lt
BT LU= Y Q@R O IR EOfEAT S FTRE TH D,
ARHEFFE T, ChIP-seq % VT, Neo PR ikER>T I3
7>ay 3z (Drosophila albomicans) &% DITHFFE T Neo MY
KA 7o WT o7 aray Rz (D, nasuta) D7~ T AEA
DHIEAT, Y et biZfEo rm~ T AEMO LA LA MRFES
5, Filo, 7ua~F AEMID Neo MEYLENRDBRTREL, FrlZ
Neo-Y JifkdF AL 7 04 A0 Neo-X Yeta(Koifzs 1
EEIC G DB OV TOREEZ T > TV, AFERTIEZ
NOOFETHE R A WS T2,
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A molecular evolutionary method for testing
neutrality at an amino acid site leve

LT (E

TR - BB - A

Do neo-sex chromosmes contribute to reduce
sexual conflict in Drosophila albomicans?
FHhamoag/ATd Neo HREFKREEMNERETER
T5M

O )T 4T HITE, HAE B2 | B E 2
VAR - BEBR, 2K - AR A st 2 —

Neutral evolutionary probabilities at an amino acid site reveal amino
acids expected when the site evolved without selection. Comparing
the expected states with the observed states, we can examine
whether the natural selection affected these sites. In the original
method (Liu et al. 2016),the neutral evolutionary probability
estimation depends on a guide phylogenetic tree required in the
computation. In this case, when an incorrect tree is employed, the
result will be biased. We developed a new molecular evolutionary
method for estimating neutral evolutionary probabilities of amino
acid states without using a guide phylogenetic tree. To compare the
accuracy of two methods, we used the Seq-Gen program to
simulate sequences under neutral evolution. The new method
predicted the observed amino acid at more sites than the original
method.

Detection of Jomon-derived variants in modern
Japanese genome
BRABRANT/LDOBXANICHERTIZEROBHA
EDO®RE

OB, KFGIE

VHUR - BBl 20K - B

—RIZENM) D i e R BV I IR C R AR D L WIS NLDD,
EEBT AT E R R T RO MR B RBERE I L > TR
THRIEMESI T DM ENS D, R RN R g2 R BE A M RO FE
Pre L O ZAUE Y IR ORI Lo TRRIHES LD L WD IR A
BN TS, ZORGRITERE T O R T AR EOBRR
T OEENRENEIZE AT HITIUTELWEE 25, &
ITHEH AT, WY AEN Y AR E A L TAETTEE R Y
Rk (Neo MEYtaR) 28> T i ay¥av Sz (Drosophila
albomicans) EITAFFE T Neo MEYLRZ R/ T ayya
ST ( D. nasuta) , 23— 7 a3 /3T ( D. kohkoa) % AV
TIRAEZ D TND, BIERTIL, SFEDY ) L b AT) T h—
LELHEfEATL . Neo MEYLEIR AR 72 H Yo IR DR CIERE B
AR BAORER L Ui el s 45,

Computational analysis of bacterial tRNA gene
cluster

NITVTPIZETS IRNABIZF ISR —DHEAL T
OmAEIEK2, KB, B EBE, EARE!, I3

VB - St AR A A, 2B - BRET A HOEED, SRR BORAT ¢
7 - S A

RO BANZL, BAZEEADE A AL S ICEREL TORESC
A&, BLZE30004ERTICT V7 KEEND B ARSI GICBELZIE
SeRIRAENDRMICH KT DEEND, KERETY T AL
B CTHAD B ARANHERMICAONIERIL, TOMC A
BR324 5 ) TOMBST N EER R TRAE ADIRMIE D H AR ANIC
B ECEER ICRBIENDEE 2 bD, AifgEE, O-©@
DOEREXFIL, B HARANOMCNICHETHE BA R
HIEERNET D, £IT, EFTEMHIIaL —varilioTH
REARNEKRERET VT NONABE RS A AL, HARN
R RAICADNDEREZRH L, RiZ, O-@% KB+ 57
DOFREEL T, ~AF—T UV B FEOE A LR (12) 728
DIFEIZ DN TEDOH A RFEL Tz, AFFETHLNDIEIE
IZ&0, EEOBARHARANDT ) 2050 NITH k58 B A
L, XA OBIRIEREE TR DEE 2 NS,

HERE DB L= B Is T35/ A LTI BB L, B FrI%
H—L LU TIFEIETDIENHDH. (RNA B FITOWVWTHITAX—
ERERL T DHINL B SN TWVBEN, TOR BRI OV T
BAGNT 725 TR, T4 11100055 FELANIC tRNA EAGTF2°
WL CRONDMEEE (RNA Bl -/ 7AX—LEEL, U7
VTG DB T DRI FRT 21T o7, TORER, 7728 —
ZHERT D t(RNA O8N, #ERFH ETnLbE
BLIRNZ XD, NTTUT OBV T RNA BT DI T A
D2 L AR AL~V TN LI H G THDHIEIVUR
BN, SIS, AR LI TRE— DB ELERILT 57T
2B —FEREREL, 75 EOMBIZOWTIRITEIT o282
5, PR —FEEN— B LA EOFEIZEHB VT RNA BB T/ T AX
—BERIBA A ST I P T AN B HDZENH LN S
7.
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Estimation of the genetic basis associated with
local adaption of Japanese honeybee

ZHRIYNFORFEIICEHSEEHEROHE
OFE R RRIBRZS AR S —2, AT KRR, AT

=41
=+

VAT - B Bk, 2RUPE R - ARkt S FRehib Al - /R Bk e

Tetramer Structure, Stability, and Function of Tumor
Suppressor Protein p53 in Vertebrate
BHEMICHTLEIHS /0T pS30MERFEEL
TOREMEIUHAE

O IESE!, TRRERT, Sl ER -2 4B -2, 50 Fnkg! -

2

ek -fe A bbe, bR Beet -k

ZIRV VST T A TENCAR A ST HHI K 3 DB G ER D
TERZRE | JE B OIR R A HIEH T2 5 B Re &2 E(bIE T
Wa, A, BALICHE W B RSB S IR AT 520
B A& U R R o 1R B R RE IS S A S b NV E L TN AT
EMTRENDN, THLT-TE B ACH DI m B T 0 KER 4y 134
HThHD, EZ T, ARG TIE, HALHTT | AN, Uy
DEFOEIE DAY ) LY —4r o A Lo TEBN =B SIS H i
LU Chen 5 (2018) 1I2LAHEEFED T — &% A2 LI/ A
fENT AL T D, ZIVET, HAL-JUN B o# ek
R A A HEE S AL, BAC-JUN TR B AREIR
BT IR AER L= 2 A, RIRREOBARE LD
HOURBRINAEE OGEMER TSRS, SEORET
M. BT, KGRI LT TR D T — & & BN U 7= fR AT s
BIZOWTHE T ETHD,

QTL mapping of wing morphs in the water strider
Limnogonus fossarum fossarum using RAD-seq
RAD-seq Z LNz ER DT AVRIZE T 5B D QTL
V] =p2

ORI, FE RoE, RETE, IR R, \AZAES, I
HRIZRY, KB, KE—IE

AR IR - e A A BREE > SRR TR « AR A BRI - iR - AR B
NiFAVND -

JEINHI 2 X8 pS3IE L AR R A L AR A LT A
JEAWFHE S 7 BN TR DX R THY, Z DR
BEIZIERE N BTN HE TH D, p53id. I OFHEEN I
BWTHIO TRANALIL, WILE, BEICELETRIAL TN
%y BN pS3EIG TIZEMARS I B TR b E S I E B RS
NDBAGTTHY | pSITMIZEE LOPHE], T72bb s ) AD5ES
PEHERRIC BB H 2 T2 L CWND, B RO HEBIIZIBN T,
PUERAATERR AL 12 DNA FEARAA L LOLAE RS L A
DTz, SHITARFIETIE, FEMRIZEIT D pS3% EETERIC
SR EALZHGNET D720, pS3UERTERR A D% &
HEYE - BT LR AT H L R OREREIRAT 24T > 720 H)
I OFEHEB WL pS3 P BRSO 22 M3 K OMREBIEME MK
< A FLEHA~OHE(LOBFE TR ENME LR ETEME N EH
FTAHIENIRESIT,

Metagenomic analyses of microorganisms from
ancient Jomon people’ s DNAs

BXANT /) LTS5 /on-MEMDESIfEHT
CTRTEIE2, RAEE R, PR IS, A W, s B2
TR - e A An Bk HEARAIT 3E R A

WMETRMEITA IR BB W TRCESSh TR, BETER L
WG K O] 7 NS TLORBUE 5L TWD. ARIFJETIE, #
SR TE DR ERE AT 5720, BAVT AVRIZERL
7o ETRME, MBI OGRS R A EL S R LA
RAEMEHL T RAD-seq IETEEKI LI = /2L T LT, I
MR FISHAEAZ VR I 7N 2m B RESE LT
AT K ORI RI 3% QTL v v B 7 & {To7zbl A,
permutation test T5%DA E /K YEZ R 2 7=8f 1D RAD ~—H—
MBI OOEERED I DT, Fi- Y E 448 © L B A
ROFRTHEAENEL, FH8HD~—h—IZBL T2 @)
REFEE THoTz. LoC, FFE CEIB#HEREO —ERCEPLT
WO EICE 5T 5B ZONDBRTENTEL, 207/
LIRS IR S DS ) AR ED T oA T2 5 LR
FUNRAET DT EDRIBENS.

HNEPBELNTT ) LT —2DH5G M ROESNIZZL T
H20 83— MELOEENTRELT, KESIFHE YA /LA
WICHRTHbOLHEESND, AR TIEEH T /AT —F DS
B, EMCHRURWE SN — IR ED AT LAETIZH D7 D)
VAT EEFARDTDIT, MSCA DRI DS 4172 DNA Fd
B FINTARYT ) WA T o T, RITICEEL CTF — X2 R — A%
B, V=AW E T2 A, T TR —FHRR /0
ANITY LAEHEILDETHEROGNC AENIZAER T LD
MOBER O EE D3R E ST, ZIVBITRESC AT LTVl
EHERIEND, o T —FR—Z FICB GRS TV ARSI L5248
IC— T BEHNN RO otz LG, BRObNLRN
BLFINZEL ALNDIEDND, T —F =R TRTEBFEIIN TR
WHIE LT ANV AR EICH R T B EBHE R Z<EEN TSR]
REPED R,
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Comparison of transcripts between gall-inducing
and non-inducing micromoths using RNA-seq
RNA-seq Z ALV =T — /LI HTE- I B TDEE
EYD LR

ORBFZifi!, Antoine Guiguet'?, VEHEF!, A FHEA, AAT
B34, K —IE!
VECHBIRE K - e A= A B 5%, 2CNRS/Université de Tours * Institut de

Recherche sur la Biologie de 1’ Insecte; >FUESFESE K - A= Bl 22, 4
FHREFER AR AR 2 —

Is a neofunctionalization-type gene, sox15 easy to
be convergently lost during amniote evolution?
FMEEESIEEF sox15 FBMIEEFEERL
PFLA?

OIRMIENE, BT, @inEE, FREE

JEE K- H#

WM O BEAERIZIIMMFEZEETAHR Mo TRy, A
MO AR TIL, MO ESLCRHE R EWE T ET— 1
TER Ml &L THRITF HaLD. I — LR RRIIIN ST I BE S S 1 X
NTWBR, BRMOE DI 78 mAE E BT — VB RBED
BAFICED ST OMNTTI R THS. T2 TH LI, K
Sy OFENEIEM: O AR ZE SN, OO LTT—/L
TERLREZ R LR W RNCHE B 975, AR oI — Vi
1%, St OB EST- BB RINT — L2 TER T 570,
[T — VIR ) & T — VIR e ) &S R AR N 8 Bl b &
[T — VIR ) & T — L % I R UT R R ) &\ Fl ) Lh e oD
AR N ATREL 20D, ARETIX, F~RI e hxRI A
VIS T — VB R BE 2 4G U 7= Rl TR S OVFE PN <h il BT
&, AR A ORI T — VIR THDY v F 2~
FRYH LD TR B AT To T2k ROV T35,

Homo- and Hetero-Tetramer Formation of p53
Family in Vertebrate

BHBPYIZETS p53773) —DHRESKUATOMEE
123754

CH AR, PIE R BREEIR 2, K0 ! -2
HER A b BE, ek Beet-fb

BRGRHZ2a—Rd25 sox 77V —RA 23— sox15 1%, THEE)
Wt 2 BT H2R-WGD TAU7-1815 1T, soxl, sox2, sox3 &
FA a7 OBRIZH D, sox]S 1L, FEESCMm A B Tl soxl/2/3
EIRBRICHIRE R DA HIA 3228, BB LI CF pigsa) ©
TS RE S L, RO B S O E R RE 2B 535 &
BEZLNTND, T ZLIRT, AREAR Y LZBT D soxls
DIEE R R LTz, AR T, soxl5 D4y FHE{LZHB)
T 2780, BHEBMWSFED soxl5 ANyual%, 7 )b hTUA
IVT M= RL, Vo T =— B O 24T o7, FE
WAZHELIBREE N ST sox]5 1%, AR, B WA %H, iyl
H, ChETHELEENEL, A 8E - TCHEHOW OO
FEC, ZNEIIRNEBE B 7L BIE T KEBHLI, I
TRBAR TR RIS T,

Genomic changes associated with morphological
evolution of septal pore cap in Agaricomycotina
BFEMNFATRICES T HREB AT vy T DRREELE
2§55/ LEEDFRA

O, R —

RO « B ARF

p537 73—, DNA %5 2R MR EEAN AR
BLY ) DFERMEEMER T OEIH & RO ps3L, KRR
TG DIAERLHIRD3EIZEE DD p63BL W pT3icKhlEns, =
o pS37 7V —OMRERBLUZIZN BRI VE TH D, B
pS3D WU BT R AA 1L B -strand, tight turn, « -helix O
ZHL, p63& p73 TIEA LA st helix D#122nd helix ZH
2%, p63& pIEINTREBREERKL CHWVOMIELZHEI 5
M, pS3LIFAT RS BEREF R LW ERHRESNTNE, K
FFZECI, BTHEE L0 IEIR L= AT p53B L p63 U EfA
FERRR AL O EZR EDOHEALBFEIZ BT AL L O pS3& p63
BD~T L RARTER BRI SOV TRRNT LT, Z O 5, Bk
W EIZHIHIABEIZB WO T p53-p63~T a L B&IRNIE SIS
ZEDIRENT,

TERETEE L OBB IR E D2 L, KIAELDO AT =K 1
BT DITH OO FEOEE LT —~< LT BT BN
T&To, AW T T BT 2 700 O Al B a8 | 2 2R
15 CHDIREEFLX 7 (Septal pore cap; SPC) 1255 H L, 3TE%H
DR BRI O BB T RS DML E S ) LI O FiE%
FAWTHA, ZORER, bbb TEREE vesiculate
SPC 7%>5 Imperforate SPC ~D /L CiZ MRCK Ser/Thr 7 &7 A
UAALFR—A DD SPC GBI T spe33~DE LB EE TS
MZENDNY | Imperforate SPC D HBUZIZHTHIEIS T spe33D
FERF B G LT AT REME AR STz, AFE R TIL Imperforate
SPC 7% Perforate SPC ~OHEL[ENZ 7= DT 2L CEATHE
1) IZH1F% spe33DESIHEILD &, SPC DIFREHEILICHEY 7/
LI DWW TEIERIZHE T2,
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Impacts of evolutionary rate patterns on the protein
functional properties

FFEILEE/NZ—2ER IR OB DRIt DRSE
OV BOFACE FRURIEE?, < AU, B e
IR R« | 2l B K« - S I

Genetic variation of the response to dietary
carbohydrates in a natural population of
Drosophila melanogaster in Amami Island

FAOL a0 VaVNIBEXEREICHT SEHRBIEE
DEEHESR

AL, Sl e
R B

SFELEERE DAL, o OSBRI L BB
Do TNDTEDRHMBINTND, ARAFZE T, ELEEDZE /N
B LB R TE D E LD A 5T, Fitmodel 7'
Z A& (Guindon et al, 2004) Z W C, EhEIZF2 LT,
Fitmodel Tl%. 4 oD B HEF LB EASH THBY, EEHE
I DG LN DI IR Z N CINBDET L ~DH AT
L RE TN, ZORER, VAN RRBOE T TO o
A IR T HET IV (M3S1, M3S2) ICE#E AT 58I+ T
& ARG IR A B 1O o BB B AR 1 D He S B A
MARD BN, F-, BEFORFEICOWTOS A AT D
&L M3S1, M3S2D 7 L — I T e AR TN A3 43 Iz L 7= 45
WCHBLEBE TR EFEN W, DFELE-BE FREOAE
P FHIEREC R R — I DRHEIC O W TH A T5 T ETH
5,

Temporal Change of Protein Stability in Human
Mitochondria during Out-of-Africa Migration
H7ZIVAERDERSFAVFYTEUROBEEE IV DS
YINIERNFHBEREROERELL

ORI —IE" BEATRIE R & H !

HER - e 1 i

EWOHEACIZEB T, BEILEICE L W ARIEME ROy
T HAB BT DI LIIEETHD, Ja— AN EE R
T, IV a— AL ERBE RO R BN IGHISND
(I na—2il), 7 a—2filxZ T 28 FOUEDIZT
T—EB BT DRHD, TIT—EHERIIZHHETCHIAS —FT &~
Nh—ARET N a— Ao T DI LR Th D, AT, B
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The evolution of UDP-glucuronosyltransferase 1E
(UGT1E) genes in bird lineages is linked to feeding
habits
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Analyses of genetic factors
asymmetric ohnolog evolution
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A study of the origin of important genes for the
mammalian pregnancy
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Intra- and interspecies comparison of EYS
transcripts highlights its characteristics in the eye
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WFLEDSIR AR A LR, BT oaEREIIEE ThHLE
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Chronological changes of genetic and epigenetic
effects on allele — specific gene expression in
reciprocally-crossed mouse
ERZHEIVREFTE7LVILGRMEGFRBRICKHT
BEEH ., REGEERMROERINELICEET HHENT
OEVEBIAS | AR, R ES: K- Bl

Inherited mutations in £YS cause retinitis pigmentosa, however, the
molecular function of EYS in vertebrate photoreceptors is poorly
understood. We previously determined that a 3’ fragment of EYS
with an unknown transcription start site is expressed in human
dermal fibroblasts (HDF). To obtain insights into the molecular
function of EYS in vertebrate photoreceptors, we extensively
analyzed EYS (eys) expression in the human fibroblast cell line
HDF-adult (HDF-a), the Y79 retinoblastoma cell line, and in
zebrafish eyes using rapid amplification of cDNA end, cap analysis
of gene expression, RNA-seq, and RT-PCR. In HDF-a cells, we
identified a novel transcript variant (tv), tvS, transcribed from exon
37. In Y79 cells and zebrafish eyes, EYS (eys) was predominantly
transcribed from exon 1 or 2, whereas it was transcribed exclusively
from exon 37 in HDF-a cells. In the zebrafish eye, there were splice
variants that introduced stop codons, resulting in complete loss of
the 3’ portion. These comparative approaches indicate that the 5’
portion of the EYS (eys) mRNA appears to be photoreceptor-specific
and that the compositions of the deduced EYS proteins in the eye
are well-conserved across vertebrates. Also, in silico screening
suggests that EYS orthologs appear to be conserved in diurnal
vertebrates.
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Specialization towards neuronal system of APLP1
revealed by molecular evolutionary analysis of APP
family

APP J73)—D R FEILBMICKIYBAL,IZE 1=
APLP1D#ERIZHFIRIELI=EIL
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Investigation of GPCRs closely related to the opsin
family for understanding the origin of opsin

AT 7)) —I2E# % GPCR IZEBLEA T oD
RROBRER

C/IBISEIED2, LA, SRR
NV PN 732 NN T PN - Re o 4

APP (Amyloid Precursor Protein), APLP1/2 (APP-like Proteinl/2)
Z&Te APP 77— 3T VU NA~—IFORIEICEDY ., D
HEREDMEIHIZ AR THD,
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PRV PR DG G T AR T, v T AR AR S
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“Evolve & Resequence’
Drosophila albomicans
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for cold tolerance in
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Genome-wide SNP analysis of
Thoroughbred racehorses

Japanese

OJeffrey Fawcett !, Takahiro Sakamoto 2, Fumio Sato 3, Watal M
Iwasaki 2, Teruaki Tozaki *, Hideki Innan 2

'RIKEN iTHEMS, *SOKENDAI, *Hidaka Training and Research
Center, Japan Racing Association, “Genetic Analysis Department,
Laboratory of Racing Chemistry

THayTay/ it JLREE T UTICERL T3, 1980
FRICERBHRAZ LIRS BIE, BATH AR HERENT
WD, TEATHIFEIC LD E MR OFE R, AARDEMERBOE
DT Ch T2 b, BIBIERTLT AL ayvay =z
DO—ERARICBELZEBEZEN TV, 72, O, (KR
TEEDNBAEENT2ZENR > TWD, FITANE T, B
HSR D BN DIEEBREFZHEEL, 1TCOKIRIZED N & 3RINE
17928 T, EBRIARIRMME DA BT 20 F0 D EERAZTT> T
%o BIFE, 28 WAL BITHEEL TUVVAAS, 13T B DAME, A2 iR
[FH V3 o) B FEBR 4R [ b N CIRIR LB %% O AETF R P A B ICEL
7polz, 2T AR E L2114 B O FEERIER 22T, Pool-
seq = HHWTES ) ARSI ZRE L, N B 3IREH O3 LB T
BEDEAET ) BTARTHNTL TS, R TIXEORM %
W52,

The domestication process of plants and animals typically involves
intense inbreeding and directional selection for various traits. Here,
we genotyped 370 Japanese Thoroughbred horses using the recently
developed 670k SNP array and performed various genome-wide
analysis also using genotype data of other horse breeds. We
identified a number of regions showing interesting patterns of
polymorphisms. For instance, the region containing the MCIR
locus associated with chestnut coat color may have been targeted by
selection for a different mutation much earlier on than the recent
selection for chestnut color. We also identified regions that show
signatures of selection specific to Thoroughbreds. In addition, we
found that intense inbreeding early in the history of the
Thoroughbred breed and also before the formation of the breed has
a significant impact on the genomic architecture of modern
Thoroughbreds. Our study demonstrates that the horse 670k array
can be utilized to gain important insight into the domestication
process of horses and to understand the genetic basis of the
phenotypic diversity in horses.
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Relationship between transfer of transposable
element and genome evolution
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Prehistoric Warfare in the Middle Phase of the Yayoi
Period in Japan

WWERRPHREBAME T EBSE
ORISR, BASEE, 1L RERY

VR IR« A3 20 (K - B 3, SRR - 2B 7 me T 77 4R
1PN 5

R3S L L e iif TEOMIERLS THY | RO AEFIC
FEHEE G LW ZERPEFE LT, ol ing
BOMEICHELEHOMINTHERELTHT 72D, 7/ LELS
DEFALENES T D REMEDN B D, AFFEIL, BBE 707/
LEA~OEBOMY 2 BHIE T 5, MEEL T, HAED T/
LEEF T —4 & RepeatMasker Genomic Datasets (235 X {85
T —REMH L, HikEL T, FEBRF B EYRRERI
KLU CTER D BZ DI, &5 ) LEHNZ T D RAE RS
DIEFR AT IS NT, AW OFER [K - DR D
E—rR0 BRSO ) AIBITHFIEEHEE - gL, FF
YRR R 2k & U7z, I, BRI OB AT ST/
LELHSCIBAR T D EALE B GNNZ T 5720 BB T OHE Ef
AR Z LA Hf AL E A I O s+ % DT S A iRt %
172,

Conservation analysis around ligand binding sites
in olfactory receptors
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computability and thinking
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Evolution of Group Mendelian Dominance in
Diploid Gene Regulatory Network
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Which constraint shaped the metabolic zonation of
liver nitrogen metabolism? : a simulation study
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Chromosome dose evaluation by
recognition Al using deep learning
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Phylogeny and evolutionary process of the genus
Sycoscapteridea (Pteromalidae)
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Island chronosequence of Hawaiian archipelago
and speciation patterns in Drosophilidae

2a0a ) NIERW NI/ EBR B ENESEIZ
RETEE

ORFEZE L PR RGB!

VAR - BEER, 2 AR - AR i A St 2 —

Estimating the evolutionary rate of mitochondrial
DNA in terrestrial isopods from northern Japan
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The nuclear genome phylogeny of Japanese
macaques: implications for its morphological
variation and evolutionary history
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Analysis of evolution by gene duplication that
influenced the diversity of Hymenoptera
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Thermal fithess and omics data analysis of thermo-
adaptive evolved Escherichia coli
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Analysis of  thermo-adaptive
mechanism of Escherichia coli
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B b5 ARIE T oG E OMERVIR T (N — R4 7) 23R
AT, N T, B HETHIR B D45 CrHT~0 LA MP RIS
728 HALIC LD EIRE ST W E OIS E 2 b, Fz,
IED BARRIRICE D L DR L RIE ~ DL EE D 2 B
RSN, B RBOMGN BRSNS RIS, BERS Y
B RNA, 7/ AT A8 LT iR S L O R ORISR & 1T
STW5,

Proteomic Approach to Dissect Ancestral B-
Catenin Transcription Machinery
TOTFIVRERAVEAENR— AT VEERFHE
BEDFEN

Clvan Mbogo!, Yuuri Yasuoka?, Hiroshi Watanabe!

'Evolutionary Neurobiology Unit, Okinawa Institute of Science and
Technology Graduate University. 2, 2RIKEN Center for Integrative
Medical Sciences (IMS), Yokohama, Japan
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e 2 IR SR S E LR AL, 2 ETI48.0°Chii i
HEALIZER B L T D, £ 0D44.8°Clii ) IBFRIZ I T grol 2 HIC
XBH EE BN ENE TN AL RREA A FELRY,
(LA IE D B ARBID DML IR ~E L b LT, ARBF%ET
V. 44 8 CHISHRINGE 1R LT 2RI HRL . LS E T3
1R D47.3°C i~ W R OREZ VT, Bk 2 72 IR B A7 C O
FERIRE, 227308 RNA, 7 AMENFIC X D IR et A =
R ILDIFNTEAT 5Tz, ORGSR, HEALITHEIHEFE EIRIEE D -5
DHERENTZZ L0, iR E ~DOHEAL O FTREME D U RIB S L, AR
BTG ER T (F— A7) B Esddingz, Fi-mciiE -
F2E) GroEL O3B & EF- 235 &, GroEL & AFH)72 N
RELOZ EALIC LD @mIREISE LN RIBI LT, SHICAE R
DGR b F 7 s fesR Sz,

Correlation between adaptive evolution, mutation
rate and robustness using thermo-adaptive
evolutioned Escherichia coli
EREGELCKEEZAVERELEERE, ANX
R RDHEREE

ORSRHE, BB, NEREST R, AR Z
FHRK -2

Evolutionarily conserved [ -catenin functions in embryonic
organizer induction and gastrulation have been shown in cnidarians,
indicating that f3 -catenin signaling has deep evolutionary roots. In
bilaterians, several f3 -catenin-associated transcriptional regulators
have been identified. However, the ancestral [ -catenin
transcriptional machinery that should be intimately linked to the
emergence and evolution of animal body organization remains
largely unknown.

An answer to this question could be found in identifying S -
catenin-interacting proteins that have conserved functions
throughout metazoan evolution. In this study, we employ a
combined approach with transphyletic assay system and proteomic
identification of basal metazoan [ -catenin transcriptional
machineries. Using a transphyletic expression system involving
microinjection of basal metazoan f3 -catenin mRNA into ventral
equatorial zone of 4-cell stage Xenopus embryos, we showed that
[F-catenin s capability to induce a secondary axis is conserved in
all metazoans but ctenophora which presented a “tail fin
duplication” phenotype. This indicates that ctenophore [3-catenin
cannot fully activate canonical Wnt/ [ -catenin signaling in
Xenopus embryos possibly due to insufficient interaction with
endogenous proteins. We anticipate using our system in
combination with LC-MS/MS to compare the similarities and
differences in (3 -catenin-interacting components and to identify
the basic [f-catenin transcriptional machinery that may explain
the ancestral mode of [F-catenin-mediated gene expression.

LD TIX, BRBRICKH L TEMDBH L —EDLERMEZ
HERFL 23O IE L T ZENEREE TH D, ZOHEMDLERMEE
EHBTERO - DELT, BRBLEOANANKADOEGIHT
bND,

AT O e I P ORI E OMELE R 123V T, mSZ ]
FABRT Do v m = R e BRRICEE T HEE R
BT DIERERBAEL, MARFENEILIZEZ R
(Kishimoto,PLOS Genet,2010),

AW T, BRI RIBEZHWT, vy Re=U B R LEH
RBUnFEROMGE. BIOEHOE(LRE ST ~D BTV 2T
UTzo BARBIZIZ, @RI 3 285G B, 28R filaiz o)
I EALRE T ENENOZE R OMA I LD 0
IATDEACERHT U T2, ZDORER, Ty = BRI, F5F
BERIPA RIS FITHAL | @A R B N IR W T LRE ) A 1H)
EEEDTE, Fo BRRO LRITEMOBEIS A2 AT 22
THRMNTOZEEEE R, vy n=U BRBELLZET
IS AT B (2SR ARRAD ] ) ARIBES T,

-122-



Mutation fixation rate in pseudogene of RNA virus
by experimental evolution
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A genetic tool to tune gene-inactivating mutation
rate and its application to experimental evolution
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BIRTE L7 A2BIR T ~DE REE LI, ho3iEm 109
FHRRAEI L HE ~_CEneln oz, RNA 77 LO2UK A T R
LEBITER T Do

Feedback control of bacterial evolution through
dynamic change in fitness landscape
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D LB LR END, BEIT > TWA 5 B2 A L B & 1T -
TEY, FRCHEREIATHIEEZHELTWS,

An expanded genomic RNA invasion
unexpanded genomic RNA system
HEFRAEMIEL: RNA [CRZBHMTERELD
RNA RHA~DEA

OREFEAT AR, R AL g —23
RO - TR, IR - MR 3L PR - et o

into an

KGR 2B ER 72 E DAR AL T TSR T 58, 3K
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ANDEZMEESD DT 857 AN AT OIS DA XM
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M DNT U AZFREL TRAUE M O 1A LR I 0>~ J10 i) £
NAFEEARBITTTH D, ZHUCEY, WIS AT LELTOME
AR O BRARERC, Z A O HEBLENHI O 728 D Jn FL72 & H3 55
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T A4—R I THREREE LI, AL, FD%R%E AW Tk
DOFEHISEERZ R AT ROV THRE T D,

AMmORIFIZIE W CBREERPEHL L RNA B
HAEFFD RNA E£MOHFIURAT DD G 13 Th 2
Tz IIABIFEE TR SNZ RNA H OERRE AW TZoR
UWMZEFHA TVA,

RNA H CERRIE, R B S 37 &RGR. RNA
HURESE DAL T-A#F> Beta-RNA, RNA DK (CTP) 24
KT DEEE DiE{R & FF> NDK-RNA 7570, Zhvbik, il
WA/ K (KD VO IETEASIL TS, ZNE N0 RNA
I, 5 D RNA DS XECFELIRNEI X AT LR TE2,

F~ 12, Beta i#15 7-& NDK B6 7Ol FEEFF>REHH RNA O
RESITRIN L T2, ZORHH RNA (X, )5 OB s 1% 15 7 I3 5
S5O, RNA HOERANTHZEILNTES, £ RNA
IL. Beta-, NDK-RNA &/ZEWVEMCHE 22203 TEXD0, Bin
THFRPBHALL CTOD720 (BHEBREV) . Z OB R ITRE# 23
DD,

ARFZETIE, HHLLT- R85 RNA 2 EROR ST HED.
Beta-, NDK-RNA OHEMIZR AT 57200 B2 5421750
232,
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The evolution of persistence -Analysis in the case
where resources for cooperation are occasionally
absent-

OB I[H#

BN TR KR -~ R A MR

Hybridization reduces the variation of male sexual
phenotype in F1 hybrids: A Meta-analysis
ERERZHICKY FIREFROEMBEEHEETS | A
SR

OKeisuke Atsumi', Malgorzata Lagisz2, Shinichi Nakagawa?

Vb K - BR B2 R} 24 0% . 2New South Wales K5

WIITEIOFEIT BRBIROB AL REZGA, REETH
0. AN KETHD, HIITEIDOMELD A =X ML IEATHFGE
WCEVZNFETUVL O REEN TN, EEMERZEDOILD—D
THY ., IR U EAERICB TN EL LY DT LA 3
Do M 1T HZEEFEST-LLTH, M ZBNT DIV TR
PUTEEEERITTEY, ZOBRIIMEZTHI LT TER,
SATHFZE Ik, 3 2 BT D DI B G IR A 2 72T
BIL TR~ 7, Ll BAMEIR L TWBIRDTIX, T35
T DEEIRMNH T2 T2 L THI> TWD IS 7k %
W T HATHRGEI TR, ZORAZ —TIIZ DI ERICEE L
XTIV EATELDRMAER D, €L TS — L8 imE FHWT
FPREHT AT\ EE S (FE RS 0 3 2 & IR 22 <A ml FE W
HLT=ZEmM->TWDEA X, B ORIEIO T2 Tha M)
WX I TEN O AL 2R HE T DL E DTS,

Genetic basis of species-specific genitalia reveals
role in species diversification

OREERABLA, EEIER B2, 5 R, 8 H !

=
URUK - BB 2ESE A AR AR, SRR - B N TR FE 2 R
DS B4 —

As initial bias of genomic composition can shape the evolution of
hybrid swarm, it is crucial to understand general characteristics of
sexual phenotypes of early-generation hybrids (F1). Specifically, the
phenotypic variation of these hybrids is important because larger
variance would increase the overlap of phenotypes with parental
species and may promote backcrossing. We can expect greater
phenotypic variance in F1 compared to parental species for two
reasons. First, novel combinations of species-specific alleles may
produce novel phenotype via epistasis. Second, since paternal
inheritance can have a greater effect on male traits, the mean
phenotype may differ between cross directions.

We explored phenotypic variance in male sexual traits among F1
hybrids by a meta-analysis. Our dataset included 23 studies (522
traits) across animals. The phenotypic variation was significantly
smaller than in parental species. Meta-regression showed that
variation becomes smaller as parental species are evolutionarily
more distant from each other, and hybrid mortality increases,
suggesting that genetic incompatibility reduces the phenotypic
variation of hybrids. Further, mean phenotype did not differ between
reciprocal crosses.

F1 hybrids showed intermediate phenotype with small variation,
which may facilitate assortative mating among hybrids rather than
backcrossing. Although we did not find the evidence for increased
variation due to paternal inheritance and epistasis, additive variance
resulting from recombination still appears in later generation
hybrids. Hence, small phenotypic variation in F1 does not
necessarily mean that diversification due to hybridization is unlikely.

Sapporo Wild Salmon Project
L- 2R 0FEY T ROBFEATEGXFICAT
T~TREE- LRI —ELTAD Y~
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TR E?

R YL MR R, 2HER - ekt AL T B S
FEEEAE  AbiEE POK PERTSERT

REBLIEREDEAITFEDO ZERITB W TEE & EZ 2L
TWAZEBRFSNTUVVDD, ZFDIBAGHI AT =KX IOV TOHF
FET D0, RIFE T, BIE R R BB REROENDHLA Y
DIBFEDT ) BRI EFARDIEICID RS RRICEE
RO T ERRB LTz, mAVBAR T (QTL) MR DR A, MELE
DR B EEREL T HE B T IR — OHEHEFE D 20D
GHNCFE T DI ENbiotz, £ —7 U ADHKE R, QTL
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Morphological evolution of spermatozoa effects
reproductive ability on tardigrades.

IRLYDEFOMRBECNEZDEEADEE
CRZMRER!, RAAHE!
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Mutual cannibalism between female and male
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Genome-wide RAD-seqencing to quantify the
genetic differences between alate and ergatoid
queens in Myrmecina nipponica
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Genetic basis and traits cause the seasonal
separation between early- and late-winter types of
winter geometrid moths
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Reconstruction of population dynamics and
adaptation of a Daphnia pulex population since its
colonization in a new habitat: analysis using varved
sediments and dormant eggs

S22 Daphnia pulex BAFEEBIEICHTHEAE
BRBOER: FEERYEARRERZ AL =R

© Yurie Otake' . Hajime Ohtsuki®, Jotaro Urabe? . Shigeko
Kimura®, Kazuyoshi Yamada*, Takehito Yoshida'*?

"University of Tokyo, 2. Tohoku University, 3. University of Shiga
Prefecture, 4. Museum of Natural & Environmental History, 3. RIHN

Rapid diversification of a foraging trait among new
stickleback populations created by an earthquake
and tsunamis
WRERRIZE>THEENE=HHRMN VA REATHLN
-RETIREBED SR

CRIARFIMIZ ARES . TEHEALKERS, AOKREA, KERES,
AR RR!, AL 2

VENLBAREWITERT, AT IERFBE R, SRR, 4t
HRFT 4 — VR, SHES R

During the process of colonization and establishment of a new
population, adaptation to a new habitat often occurs and it has been
suggested to influence the population dynamics, although direct,
contemporary observation of adaptation and population dynamics
of a natural population is usually difficult. Here, we examined the
population and trait dynamics of a Daphnia pulex population since
its early colonization and establishment using their subfossils and
dormant eggs enclosed in ephippia preserved in the varved
sediments of Lake Fukami-ike, Nagano. We collected sediment core
samples, and counted ephippia of D. pulex and measured some
morphological traits, in addition to counting subfossils of other
cladocerans and invertebrates. D. pulex first appeared in the lake
around 1950, established a stable population by 2000 and continued
to occur until 2014. The abundance of subfossils of Chaoborus
indicated temporal changes of predation pressure by fish, supported
by separate historical documents. Length of ephippia of D. pulex
significantly increased in the mid 2000s and decreased in more
recent years, whereas length of their post-abdominal claw did not
show significant change. This suggests that the size and age to
produce dormant eggs of D. pulex changed in response to predation
pressure by planktivorous fish.

Gene flow limits range expansion: sexual and
asexual reproduction differ in the effect of gene
flow
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EMDO SRR E =0 F ~OHEEANIL, FHEM O, SHITIT
TEREOLRLZ B X T 2B TS, — XA, F
HEHITIRIL Ry 7 2R BRI A2 TR SRR KL, L2
o7C, BB AR E R HBUER DD RED 5L AT, FrL
WER BRI I T DI AR T AR A 3, Fox 1, 201 14F 3L
H5 K EEEM B I L TSN, M7 oA Rl EA N g
OFHENCE B L., SREFTE (L) O EREZFLHE Lz |
T, O AL O L RER - AR E R T _DHIET, 20
RIREICEROFLA TUND,

AR O 1THUR B OEAR O Fin s |, SR 2GR I1C %
BRALL T e, £ R OSSO E A B O~ A R
RRBEABICE > TR TE 2800, BSR4
BGILE SRS THHTEDRIBE -, RAD-seq % HV 7=
MBI, BFREICIEA N (R D72 kAl &
=R AR (B L WERTR) OMEREN S TN QDI EN b
D3ol=y 7 ) DR SUHIEL D el s D . =R A M DG T3
BEPEIEEFHE 2L RO /3 bE ATREE LT
BRI BRI M Lo T S L= LRI S LT,

Effects of seasonal environments on plant defense
responses to a virus infection
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Search for genomic regions involved in human
novelty seeking behavior using medaka
populations
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Evolutionary history and searching for a
responsible gene for winter-whiting in hares
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Diversity of formation of respiratory funnels in
Tachinid flies
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Evolutionary ecology of the venom system in
spiders

©Audisio Tracy Lynn !

! Audisio Tracy Lynn, Okinawa Institute of Science and Technology,
1919_1Tancha, Onna-son, Okinawa Prefecture

YRUAZ YRR RO F AT 5O —#ET
D, TEERNIZE T I, FFRATTHT20 /M DH 52 %
FERICET T RIcE T 5, 2OBE, Shihix7 7 L EFFEND
Vo MROBEEDZ AW TERZUCEE T 5, ZO7 7 R/
WEREO—DOTHLUFIEHEZRAL., S ROEEE LI
BRSNS (Valigurova et al. 2014)

HE DI, 32DHFHIB T DY RIANTEZFNT, 77 R
DI EAT STz, ZOFEFR . HAFECH B ICFHET 52050
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WLAE BB T HE T 7 RIS T, TR B M
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The success of spiders is largely attributed to the evolution of
complex biologically active venoms that have enabled them to
become ecological specialists. The chemical composition of these
venoms is fine-tuned to ecological interactions, yet surprisingly little
is known about this process. Investigating venomous traits in an
ecological context can provide insight into the adaptive value of the
trait, since venoms play a vital role in predator-prey interactions.
Applying an eco-evolutionary perspective can advance the
understanding of the processes that lead to key changes in venom
systems, including venom yield and venom potency. The venom
yield and venom potency models can be applied to test hypotheses
related to the morphological and ecological constraints on venom
system. These models incorporate a range of functional data related
to both the morphology and ecology of each species and enable
comparisons across a broad taxonomic diversity of spiders. By using
amodel-based approach, it is possible to determine how venom yield
scales in response to morphological and ecological processes and
how predator-prey interactions influence potency.
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The application of eDNA method for bad study
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Pre-mating isolation caused by acoustic adaptation
in the Ryukyu Archipelago
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De novo SNP discovery and population structure of
Rana ornativentris by RAD-Seq analysis
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Origin of cooperation in
replicators

B -F&EMEK RNA O HAEEINSFEL MO DER
OB HARARR?, g E !
VR - SEERL S, 2ESPCI Paris

co-evolving RNA

NGS D& KIZED, 7 DEROIRNEF AT I Thatus i
BIE~— T —OHRENITZDE1272 572, Restraction-site
associated DNA sequencing (RAD-Seq) (il IR % 3 F27% #8hr
JENELHIE NGS Ty —r AT HZEICk), KEDT —4%15
OB FIETHD, AT, EJIRELEITOY~T B H =
sV (Rana ornativentris) fE{A#ENHA5E KL outgroup 1 EKIZD
T, RAD-Seq %477, RFEDRT 77/ AT HiseqX @ raw
data 226 E L, RAD-Seq DY — VAT —F&T 0l Tk
Stacks (ver.1.37) ZHWTHENI AT o7, L. £MI%133611#
R, SNP [X115248 & a7z, FER TIHTE ROV~
— LB EHEES, SO REEN 35,

AT L OBFETH /L HHlE - B8 AR5 O B RUARIC 1 7188
REMBET HILET, R ICRBEHROHEEEZILRL . B L
TeEBZLNTND, ZORANBEMEI, AR HER CRHEA LT
RNA 20 H CERY T-L, Hiicabiezb >8R T LW )
R CHoTmEB LN TND, LinL, £ THLVBE
HOEERUAN BT B0 597 2 RKAFFE T, B OEREIC
BHTHI T A EARS T A8 RS O L 3 TH
VOO, AT H M (15 £) RNA—FFAK RNA @
WAL TR EIT 72, AEBRFR TIL, 75 RNA NMEREERE Lo
—RFLTHBY, TNEERTHILETEAE RNA (3E-T5, =
NETOMPTCIE, 5 F—3 4R RNA BICELR EIEH S0
Y, EOiRE TE A E RIS S HBLL, IREN ST
LB 70508 = RNA RO ) B b RS e, £72 TR m
RCiEHHM, ZOL7eth 1 ORIV CEImLIZ Y,

-128-



Quantifying deterministic factors of predation
pressures in geologic time
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The Mechanism of Diversity Emergence and
Persistence in Origin of Life with a Diverse Host vs.
Parasite Simulation
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Morphology and development of complex 3D
helmet structures in treehoppers
BRG=ERTBEEETHV/EIOAILAVIOBREE
®E

OETLE!, BYLFEEZ?, M, IR
BEARHT - A HEEAR 2+ PR - B AR A iRE L 3« BROK - EE B IR IR BE

BAEFTOAEMIT, BALOR W2 TS L, B
ERERZTEALL TS, Tik, RNAU—/LRARELLTIREEND
FIRBREE TILED THAIN N, BAMILHERED B A FF > - W A
TIE, AR BB RO B ZENIOE IO L2
ZENRGEMRTRETHD, RIZL T, FUEREICBVT. £
FRALL CEMD R AR ERICTEF T D2 LI TEHH D7
DIZAID,

ZOMWIZEZ DD, BOEMEL R -1 BEDE L, =
INBAEULHFARNFERFICEIEINS I 2l — v ar B
L., BEOTE ERRIRFIIFRE CE D/ 3T A—Z LB M DNTEET D
ZRRFELTZ, T5&, BEDH TITEE DS RIBHIER TEARWVD
DD, FHERNEETHZLIZI > THID CRIEFCE G CEH5%
EBIEFIET DI ENRENTZ, 513, in vitro R TOMRFESE
Bizinz., KVBEICELWEATHORBRO S4B R0 3%
MEEL TV,

Hypothesis of macrophage evolution focusing on
CD163 expression
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Enamel and Ganoine: Evolution of teeth in fish
Enamel & Ganoine; BENDEDE{L
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Phenotypic plasticity of the shell morphologies to
water currents in the pond snail Lymnaea stagnalis
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Extraocular muscles in the context of craniofacial
development: insights from the elasmobranch
embryos
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Evolution of morphology and
spermatheca in Hymenoptera
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Expression of mouse Prdm14 gene is regulated by
murine-specific cis elements
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The Molecular Basis for the Diverse Patterns of
Stomatal Development in the Genus Callitriche
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Analysis of cis-regulatory mechanism by CRISPR-
Cas9 genome editing
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Evolution of smooth muscle development in the
liver with aquatic to terrestrial transition of
vertebrates
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Neotenic specific morphogenesis and evolution in
termite
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The finding the origine of vomeronasal organ in
ancient fisies
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Evolution of brood pouch formation in syngnathid
fishes based on morphological observations
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Developmental and gene expression dynamics
underlying rapid morphological evolution of
Drosophila male genitalia

OKentaro. M. Tanaka!, Thomas C. Buckman?, John P. Masly?

Dept. of Biol. Sci., Tokyo Metropolitan University, 2Dept. of Biol.,
University of Oklahoma
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Male genital structures often evolve faster than other morphological
traits among groups of animals with internal fertilization. Sexual
selection is thought to be a major driving force for rapid genital
divergence, however, little is known about which genes and what
cellular features were targeted by sexual selection to shape complex
species-specific morphologies. Here, we compared the cellular
dynamics of genital morphogenesis and conducted comparative
gene expression analysis among the Drosophila melanogaster
species complex (D. melanogaster, D. simulans, D. sechellia and D.
mauritiana). These species exhibit striking differences in the overall
size of male genital posterior lobe (PL), which varies approximately
6-fold among these species. We found that PL nuclei number
decreased at the later stages of morphogenesis in all species.
Although both the nuclei number and PL volume were major
determinants for morphology in D. mauritiana, only PL volume was
significantly different in the large PL in D. simulans. From gene
expression analysis, 1,226 and 2,273 genes showed species-specific
expression in at least one species at 30 hours after puparium
formation (hAPF) and 45 hAPF, respectively. These results
highlight the complexity of genital morphogenesis and provide an
important platform for understanding rapid and complex genital
diversification.
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Unique modification of nervous system in the
stolonization in Megasyllis nipponica
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Articular pattern and distal skeletal
morphogenesis in zebrafish pectoral fin that
suggest evolutionary process in the teleost
pectoral fin morphology
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The diversity and evolution of fish color patterns
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Genetic basis of evolution of

ovipositor morphology in Drosophila suzukii
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Developmental mechanism and diversity of
symbiotic organs in beetles
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Subcellular niche segregation of co-obligate
symbionts in various whitefly species
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ML S A LR IFIICRARIA T D, ek, AERRBE RO+
R IZ B AIFSEII I AL RT 7T LU 72 M B B IR
ESH, DI N —F BT HE RIFRD TZ LV, £ZTH A
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How do pleiotropic genes limit evolutionary
diversity?
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Characterizing genetic basis of biological shape
using genome-wide association approach

T/ LOAFEERTCREANT L I10BEEER
i 5B

i) K[ « BREE A i

FN DAL, M ENOEHE D DO~ AEDREAL T
o DHLERGEE 2 DL, BAEOUMIEEEALMICRESND
ETRRTEDD, FEBRITHH (FHEEM TIXs B o508
HEALHNRIFIN TDZE GEEMIFRTHE T /L) DT ED 2R
NFUAZ VT = BTN B D72 > TG, T, 7o 8
THOLTRAFMENECDDTEA D, Bz 1k, ZHEINICRELT S
BAR T D OE(LIRIFIEICF B L QD Al REME (S E ) %
4 L7= (Hu et al., Nat Ecol Evol., 2017) 73, BAK)72 A0 =K 2
IR E L G O R M H B, ARHFSETIL, BB T Ol fE
WOBHME DAL RTFEE D 12O T AT Ao TWAD T
ERVINEVH AL T, T A, =UR | AX D RNA-seq &
ATAC-seq DT —4% TR I Z ZORERAMREEL T2,

EMOTREE L . ZNHIZH B % 525 DNA SREFET
VT T a—Fid, AmEF R B ARIZE W TASHW B
TETz, W — 7 2 P —DFEZIZEH IR\, ZERDST ) L
ERIZ72% DNA ZBRIOKHNES L7320, R D/ AR
=T MR BRI E D AR /e - CE T2, D —FH T,
xR RO EBILIENRREINTEY, iR ERHAD
BB AT HCIE ST, 20 1 Ch 81 2 AT RE I E 41
HEASWEFEIL, AR T T-b | ERESE L CERILT
LIENFRETH DI AREFEE SO TRILW DB CIE S
TWB, ffHTY 7 T =7 O K 2T, Z O G % fe )
TVBM, TAT TIRFE CELEEH RO S WIS N A EETH
B, R TIE, TEARRMZ2AERERNE BT 7 a—F Off
e, EBICHTEIT) L COEE ST Y 7 R = T O
FERABA LT, FTo, 7 DU AR BT OIS Th
FRERZTTN, (23725 ) OB AR AR ARIA O B LA 72 HF 92 D S 4]
EREA LI,

~134-



Environmental DNA analysis for ecological
studies: Basic techniques and applications
BNALERRARDI=-HDERE DNA 547 EifitkE
BECRATEDOEH

e

SN =V

Genome editing technologies for evolutionary
biology
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