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& : ""Reconstruction of deep-time human evolution using palaeoproteomics™

534 : Dr. Enrico Cappellini (Associate Professor, Section for Evolutionary Genomics,
Faculty of Health and Medical Sciences, University of Copenhagen)
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The sequencing of ancient DNA has enabled the reconstruction of speciation, migration and admixture
events for extinct taxa. However, the irreversible post-mortem degradation of ancient DNA has so far
limited its recovery—outside permafrost areas— to specimens that are not older than approximately 0.5
million years. It is by now consistently demonstrated that ancient proteins represent a source of genetic
information that can last longer than DNA. Very recently we showed that proteins recovered from human
and primate fossils up to ~2 million years old can be reliably used to confidently reconstruct the
evolutionary relationships between extant species and the extinct ones whose DNA is completely lost. We
used this approach to reconstruct the evolutionary history of the enigmatic giant primate Gigantopithecus
blacki and of the extinct hominin species Homo antecessor. We demonstrated that sequencing the proteome
of Early Pleistocene dental enamel overcomes the limitations of phylogenetic inference based on ancient
DNA. Proteomic investigation of ancient dental enamel, the hardest tissue in vertebrates and highly
abundant in the fossil record, can push the reconstruction of molecular evolution further back into the Early

Pleistocene epoch.
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JERE : "Evolution and biogeography of butterflies in Asia"

{# : Dr. David Lohman (Associate Professor, Biology Department, City College of New
York, CUNY; Graduate Center, CUNY/; Philippines National Museum of Natural History)
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I document a novel adaptive radiation in Batesian mimetic Elymnias butterflies across mainland Asia and
the Indo-Australian Archipelago resulting in rampant morphological convergence and divergence. Many
species are morphologically variable, mimicking different models on different islands. Alternatively,
distinct species on different islands sometimes mimic the same models and therefore resemble each other.
Mimetic variation within females of one widespread species, E. hypermnestra, provides the opportunity to
study the genomic basis of sexually dimorphic mimicry. In this species, some populations with orange
females mimic Danaus models, while in others, dark females resemble males and mimic Euploea species.
We first documented that different populations with orange females have different suites of ommochrome
wing pigments, suggesting convergent evolution. After assembling a reference genome, we resequenced
genomes from 45 specimens sampled throughout the species’ range and performed population genomic,
phylogenomic, and GWAS analyses. Oceanic and montane barriers to dispersal limit gene flow between
three genetic subpopulations, two of which include both orange and dark mimetic female forms. A
phylogenomic tree further suggests that orange females evolved independently multiple times. A genome-
wide association analysis identified two SNPs in a non-coding region that are perfectly associated with
differences in female color forms. These SNPs are adjacent to a gene known to be associated with color
patterns in other butterfly species. It is unclear whether the locus controlling the switch between alternative
female mimetic forms evolved via true convergence or by retention of ancestral polymorphism. This study
demonstrates that a locus known to be associated with wing patterning seems to be responsible for sexually

dimorphic mimicry, and not a locus associated with sexual dimorphism.
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Advances in DNA sequencing technology have accelerated the study of viral diversity and evolution. For
example, genome mutation analyses of a novel coronavirus, SARS-CoV-2, reveals their current
transmissions around the world. In addition, analysis of the molecular evolution analyses of such viral
sequences has identified mutations that are associated with various viral properties. Moreover, development
of DNA sequencing and related technologies has also revealed the existence of diverse viruses in various
environments and organisms as well as the presence of viruses in the genome sequences of various species

including humans. In this symposium, we will report on the frontiers of such virus researches.
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(7 DS DAY — AR

ey REL GRALKEE - AEmEE)
(A a7 OIEAFREIEED DT ) LR |
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S09 7/ MR SHAEEELTRETD
9H8H (:k)13:30-15:30

AT < 77 IR R ([ SRR A S8 TR R IR A 2T )
iS58 AARGE

77 ) (genome) &V VD HEEEIE, 19204F IR AY DR FE N AT 4 7T — ST LT E IR N T,
BAR T (gene)LYefaff (chromosome)DZ AL AVRI -4 YA a S TIRIE L, SFIEbHro s/
PMEENEFENTHBETHD, T2 TENETRELT, H ARSI GRS ESFe Y ) AOBEHES
M HEOWREREN T Do AR TN E DIERLIR YT ) b BRSNS ) B LB E )%
BRTFR TEDINALRUT ) D s R T NERVEY ) M, EHER T DSHILIES ) ANTE
PETAN AT ZNENDT ) DOSFEMZ SN T FBLED DR T 5.

“Genome” was coined by German botanist Hans Winkler in his book published in 1920 by fusing “gene”
and “chromosome”. This year is centennial after genome concept was born. To commemorate this, five
researchers will talk about their own studies on Japanese Archipelago-specific genomes. Yamane Kyoko
will talk about wasabi chromoplast genomes, Suga Hiroshi will talk about urushi genomes, Kitano Takashi
will talk about mtDNA genomes of kitahonen ebi, Suzuki Rumiko will talk about H. Pylori genomes, and
Ueda Mahoko will talk about virus sequences embedded in mammalian genomes. All of them will talk

about these various genome diversity from evolutionary standpoints.

TR AL (E LR AT 28T - S R AR S EE)
lntroduction of this symposium |

AR - (I B R 2 < S FH AR B0

[BERRARY ) DIND IR T=T B D3R 7238 ~ 1007 4E DL L IR O IZ38 5 |
B RS BSLRT:  AEE IR )
MRENEDBIB T ZIRT =0T DT ) WA )

LB R (FIRAE - T2

[FHHRTR TEDINILRYT S A

A B A (E SR ET - LR AT IE )
MeRUE T DPLIRD YRR T NDHE
BT CROE R RS - R R BATIERT)
MFLEES ) DITNTET DU AL ZRRBLS D AL S RE |
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S10 FEMEBEERFEZEDOREEDHEAIEN
9H8H (k) 13:30-15:30

A T B (R ) | SRR I (BEEZRRART)
it

ZH. . Zh
A= ] 1=}

o

FIENPE AR 113 FE 2 O E BB ATRECTHY, FEANMIERAR oW R MRS 1, YR

BFEONEOF|ELT, MEMOEAL - BEISITRSFEL TWD. LnL, ORI F2MERF 7528

I, TNELOBEDHII (=18 £) DAL T, BTLLAEFNTRD LIRS T, ZTOFERFIT

RIEBTAENLTND. KV RVT LT, ATEIPERER L0610, 20EbolfE cenlolcdt

FFLCEONEET 2284 BHRL, EBERIY, [HM L FONEE DISHEEIAE, RoiOMFFER AL
i g .

Mobile genetic elements (MGESs) can spread among different microbes with antibiotic resistance genes and
metabolic genes and promote microbial rapid evolution and adaptation. In the presence of selective force
including antibiotics, the hosts harboring these elements show high fitness, but they do not necessarily
show high survivability under non-selective conditions. Thus, the reason why MGEs could have coexisted
with their hosts is still unclear. The subject of the symposium is focused on relation and interaction
between the MGESs and their hosts from the viewpoints of experiments and bioinformatics to understand

how they have co-existed for a long time.

BB (R R 77)
Bk 2 RN BT 57 7 AN DIGFE BRI B A KIT TR 1 DO PRFR

AR R (BERAKRT)
[DNAELFIF — 257 FAIR D15 Bz T35 |

T4 M i R AR SR)
[ B DT DT TAIRE AR T TIIEAL OB TE DL HIFEL TE=D

JRBF RN (RAER)
NSO INTENWKIEREATIAL T TV —T 4T « L AL PDIE L
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PA-1

PA-2

PA-3

PA-4

PA-5

PA-6

PA-7

PA-8

Mechanisms for evolving pathogenicity in the wheat rust fungi suggested by genus-wide
comparative genomic analyses

OAyako Tsushima, Rebecca Doherty, Sarah Holdgate, Grzegorz Czajowski, Pawel Czembor,
Diane G.O. Saunders

Integrative analysis on human structural variants reveals putatively adaptive loci with unusual
population differentiation

OSAITOU, Marie, MASUDA, Naoki, GOKCUMEN, Omer

Detection of Long Branch Attaraction in phylogenetic trees using machine learning

Pt 2 FIV 2 LBAD i H

O, i itk

Evolutionary mechanisms of temperature adaptation through alternative splicing in circadian
rhythmic genes

Sheetal Agarwal, Koichiro Tamura

Target capture to reveal bitter taste receptor gene repertoire in dietarily divergent cercopithecid
monkey

BIED SR AT PNV T 25— b v 7 Frv—E W RS B RR R L
=) —DfiE A

OMin Hou, Masahiro Hayashi, Ryuichi Ashino, Amanda D. Melin, Shoji Kawamura
Genetic diversity of olfactory receptors among human populations
EMNRTESZRARER L 3= N — D R £ I I D S HEEO R

OMuhammad Shoaib Akhtar, Ryuichi Ashino, Yoshihito Niimura, Kazushige Touhara,
Amanda D. Melin, and Shoji Kawamura

Development of program for constructing ortholog dataset using taxonomic information
Rt EE AR A Ui — Yy 7 — 2y MER T 17T AO B

OB ENE, SRR S st

Frequently observed convergent evolution by either protein divergence generated by
transcription starting sites (TSS) shifts or by gene duplication under red-light response in three
plants

OJLEIRTE, 4 B —. M# A &#E, Zhang Ping, You-Liang Cheng,

Shih-Long Tu, $5AFE, FIHE—1E, I2 T &, {EHBHT
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PA-9 Functional diversity based on the domain evolution of polynucleotide kinase Clp1 revealed by
large-scale molecular evolutionary analysis
RBUE Sy FHEAVIRITIC Lo TN LR DCIpLD R A L HEEAVIT D SHERED 2 AR
OFafk o3¢ ek #+. &/ B, &JF Bk
PA-10 Novel plasmids isolated from natural environmental samples using Replication-Cycle Reaction
Replication-Cycle ReactioniZ(Z L 2 B sk ik HH D BRRDNA D HH &% O M L ER A o> fift e
OFER, BB, RIKIESE, &M%, FreaBd
PA-11  Comparisons of complete nucleotide sequences of IncPromA-group plasmids
72 5IncPromARE 7 T AR D 2 FERC 8 L
OIAST Rz, BN, RNEK, ERERER, irBc, @55
PA-12  Novel IncP-1 plasmids exogenously captured from environmental samples
BRBE D OFHRINCP-18E 77 AR O B i
O& 7k, HuE#F 8, ZRWEX, EfERKR, &M, B
PA-13  Comparison of Host Range of Plasmids with Different Base Composition Belonging to the
Same Incompatibility Group
[F — AFAEPERE R T DA RO 572 5 7T AN 018 Tk
OfEHERE, $hRTAR, HEL, KA, /KO T8, BFAHIE, &FMF, HreBc
PA-14  Functional investigation of trbO gene in IncP-1 group plasmid
IncP-1#£ 77 AINIZ 31 HtrbOH s D FEREAFAT
Ol zE, &M, e
PA-15 Comparisons of transfer frequency between self-transmissible plasmids and mobilizable
plasmids
H CUREEME T TAIR EATEE T T AIR OBEAIRESE O ik
OFJIFeM, ILAS e, &FMF, Fresc
PA-16  Comparisons of Behaviors of Plasmids Belonging to the Incompatibility Group IncPromA
Under Different Temperature
AR PEREINCPromAREIZE § 27T AIR D B DIRE S T2 2558 0 bLig
OTHEMEE, fEHER, FHL, KB, &JFMF, FreBc
PA-17  History of the domestication of foxtail millet (Setaria italica)
I T D DR A DIE S
O EAS T, & HER, =EREE
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PA-18

PA-19

PA-20

PA-21

PA-22

PA-23

PA-24

PA-25

PA-26

Development of a high-throughput genotyping method for self-incompatibility genes in
Petunia.

B AEARTF 2= 71286175 H ZAME MBS T FE O BL AR HT FIE O
Oz B RHE, BVEER, RS — 0, TS

Cycle in integral number

BRI HOND A7V

OFKFT i

The analyses of ancient microbes from Jomon people’s DNA

ST HRDNAZ F = dr (RS AE 4 O BB IR AT

OVaRTEIE, AR, L8, il oI 0, g mek—., b L

History of a risk allele for diffuse type gastric cancer which attained high allele frequency in
the Japanese population

diffuse type?® 8 DA DYAT T L VIS B AR N TR BEZ 2 7= L B K O i B
Ol D AR FLE], HERF I AR TR . ) 557

Transcriptomic analysis to reveal evolutionary basis of hermaphroditism in Caenorhabditis
nematode

R 18 A 1 F HLRMT 12 X D Caenorhabditis J& i HR O MEIE ] (A8 ~D A b FAz o fig B

O e, Fif HIERE, KbFBE, MAEEE, BEA RS, WHEHES ZARED -
HErhet

Examining temperature tolerance trade-off in Drosophila albomicans

7 J13ay T ar S OARIRIMYES mIRAHED N — R 47 OFEGE

ORI T, AFHE—RB

Evolutionary diversity of V1R genes in basal ray-finned fishes

Ok A0k TH B FEA

Molecular evolution of teleostean omp genes provides an inferring of the molecular evolution
of Ohnologous genes

SO RS LNEERTRIZ 31T 20MPIELS T OHE LT

ORRIAERE, “FEEHEN ., KB

Whole genome sequencing analyses of Lake Victoria cichlid, Haplochromis chilotes,
demonstrate genomic signatures of local adaptation to subpopulations

747 W) T iRES 7V~ K Haplochromis chilotesd 4% ) ABCAIEATIZ 15 43 4 FI S 381 B ik
I FR AR IA

O PR M, FHEOE A, B PHE . R EHEA
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PA-27

PA-28

PA-29

PA-30

PA-31

PA-32

PA-33

PA-34

PA-35

A mechanism for parallel evolution on lip thickness of cichlid fishes

7V YRICBITDBIERAED TATHE(L AT =K L

OJmR R, S-mE Pensd, Okl A

Genetic diversity of Lake Victoria cichlid fish Haplochromis sp. “matumbi hunter”

47 T E A 2V~ KHaplochromis sp. “matumbi hunter” &A= A AR
OAARM, TANEZ, FFUEA . OHERIRE . RN

Conserved keratin gene clusters in ancient fishes provides insights for terrestrial adaptation
IRV TRIFESNTT T F BT 7T A% L FERE )& O BHE

ORFS Ay, —PEEHEA

Transgressive segregations obtained by interspecific cross of salt-tolerant plants

M MR A O AZHME T DT B O i

OPHERIEIL, P

Patterns behind evolution of bacterial metabolic systems revealed by predictive modelling
AT HET NV TROTHT ATV T REREOERI

O4 BFIEHE, J5 IR

De novo virus detection and host prediction using CRISPR adaptive immunological memory
CRISPRGIZ FLIB & > 7 BT 4 /L AR E

OfA® K, TaFF B, H/ L]

An overlooked key factor of genome evolution: From molecular mechanisms to microbial
dispersion

RBUES ) DIFAT TIADINC T DI85 F D TNFEAM: ] DR EELIER ~ 70 b
HEET~

OILIPNER, fa i

Construction of novel draft genomes for six Cuban Anolis lizards using the Chromium System
and detection of genomic variation during adaptive evolution

Chromium> A7 5% e 2— "7 ) — LN ZOREOFTHIN T 7 N7 AOREEE L i it
e TR ST R A R OHEE

O4:#%ERJ . Luis M. Diaz, Antonio Cadiz, 111 AR, BEIE T, 1 IS

Local adaptation and pseudogenization in Sulawesi macaque species

ESAVE S At STpRaY: e RTINS {ine S |d

O3 116, Kanthi Arum Widayati, Laurentia Henrieta Permita Sari Purba, Xiaochan Yan,
2> H e, Bambang Suryobroto, 77
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PA-36

PA-37

PA-38

PA-39

PA-40

PA-41

PA-42

PA-43

PA-44

PA-45

Comparison of whole genome sequences of Vero cell sub-lines

R LELS 2 V= Veroffi i SR 51 0D SR/ LL L

O/NPE—8h, BLATFRYE, gk, fEm B ORRR, & M

Whole Genome Sequence analysis of wild house mouse Mus musculus subspecies across
Eurasia

=TV TERAE Y XA (Mus musculus) 4247 BERHE FV B An O S REME O iR
HH & oA ] PR

ORI 8, MIEFEIT, FERECHL, A, AT

Comparative transcriptome Analysis to Reveals Candidate Genes for Cold Tolerance in
Drosophila albomicans at different climate regions

OShikha Singh, Tomohiko Kimura, Kotoha Isobe, Koichiro Tamura

Population Genomic Analysis of Drosophila albomicans from Taiwan and Japan
OSULTAN LULECIOGLU, YOSHITAKA OGAWA, KOICHIRO TAMURA
Identification of factor(s) that reduces the fitness costs of plasmid carriage on the host

7' FAIR D1E FE OIS E (fitness) 2 LS LK F- OPRER LRI E

IR, O—WtRE., A% B

A pattern of genetic divergence in the genomic regions responsible for the flight ability in a
water strider

TRAREINCBI G327/ MEBIIZE D IR 50 b 2 — 2 B RHNDH 2

R AR, KRG —1E

Rapid evolution of multiple cis-regulatory elements resulting in acquisition of a novel
mesoderm specification pathway in euechinoids

ONina Levin, Atsuko Yamazaki, Natalia Gogoleva, Shumpei Yamakawa, Yoshiaki Morino,
Hiroshi Wada

Pruning of transcription factors and the macroevolution of mammals

T

Characterization of thermo adapted Escherichia coli

e i S TEEA U R I B D IR P AR AT

OVEIEA, ARETERIE, BB, NS, R, Ham, IHNEK, FAFEZ
Common features of bacteria identified in the International Space Station

PEREH BN
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PA-46

PA-47

PA-48

PA-49

PA-50

PA-51

PA-52

PA-53

PA-54

Quantification for the genetic and epigenetic effects on mouse allele-specific gene expression
and evaluation

YU ADT LV RAB AR T I BT BT DR % OB ASD RAZ B T2 HEE &2 D
Ak

ORETRRA . BEATFIE, R, & MEAw

A convergent relaxation of sox15 among its ohnolog family members implicates its
symmetric-asymmetric transition during vertebrate evolution.

FHEERVHE(LIZ TS sox1s AR F OB T 78— ar A /a7 ftt— 3t
MM L

OFKH &1E, mAS B, mfs B2, Otk EZ

Emergence of complexity in RNA replicators through Darwinian evolution

RNAH CAEIKR DS —0 ¢ (RIS D8

OZKM B il ARRR, mifia—

Ancient origin of human L and M opsin genes predating platyrrhine-catarrhine split

B S fgi- IR R Ay I AT S D B NL-MA > s 150 b D IR

O T#F . YTIRFE-7-. Amanda D. Melin, Ji 4 1E —

Phenotypic Evolution in Host-Parasite Interactions

IRANRT A MA A TORIVEEL

OVEHEA . &1 HZ

Phylogeography of terrestrial isopods from Japan inferred from mitochondrial DNA (mtDNA)
sequences

HARFEEEAT F LV BOINL KU TDNAGHTIZ I SR F R F )35 52

OIRIEHTR, TR . AR, gnA, IIAIE

Phylogeographic analysis of hybrid weakness in Capsicum

N 7T HERR S BN 31T D R HI R - O AR AT

O BRI, BIHE R, FHFEIL

Island chronosequence of Hawaiian archipelago and speciation patterns in Drosophilinae
SIHRRE ) ENT AR BRSBTS ar P ay SO FES I KT T 5B D fi

OB EHE, IR, BFEE—RE

Comparison of pelvic morphology of bats

A ARPEaD ) O FHEIEREOD Ll

O B ELE | FRFER ARIMEN L /N, A PRZ S | BFJRURRR, $nAR%K
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PA-55

PA-56

PA-57

PA-58

PA-59

PA-60

PA-61

PA-62

Z0oos act like “melting pots” of spider monkeys

JEVILDLHOFE

OdbiligE, AFHR., BAR, HAE7 fEZ L, FIEE

Environmental DNA metabarcoding characterizes the distribution and phylogeography of a
primary freshwater fish, Siberian stone loach

BREEDNAIZKWHEE STV, MK T 7 R am D43 AT 1) &SR fe i B

OBy #hF S AKAKRTLEE, fR B, HRfE 36, RACE

Development of enzyme function prediction method using deep learning

TRIE 78 2 T B R RE T A D BR %8

OJNIRFAE ., BLATFRBLA, = HIELKT SRR

Mating compatibilities among populations showing distinct barcode sequences and host
associations but without morphological differences

TR IR OIVR NN —a—F 1 L 7 FEI O RS & FF ER I TR 2 RS b
[ CORELE R

Om B, A #%, K& —1E

Correlation between thermo-adaptive evolved Escherichia coli and chaperonin GroEL
evolution

R B D L L &2~ =2 GroEL DL D FH

O/NaFEST, VEIR A, B W, REHE. Hafm, (LNRK, RARZ
Investigating a general law of protein evolution from long-term experimental evolution of E.
coli with highly mutagenic conditions

e 28 B D R A R W R L) S 1B S L BE D —fRIERI A RS

OZHE, W) HE =R

Measuring and analyzing the mutational robustness of Escherichia coli promoter.

KIGH 7 78— — DTN 20 S AR AD M E Lt

OMPEA, B =B HE 7

Mutational Analysis of Proteostasis in thermo-adaptive evolution Escherichia coli

i T s TEE b M B L 2 351 D Prroteostasis 0D 28 SLEE BE AT

OFEF W, VIR A /NE BB R 8, b8 i, i RK R Rl
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PA-63

PA-64

PA-65

PA-66

PA-67

PA-68

PA-69

PA-70

Larval light-response behavior and implications for the depth distribution in the reef-building
coral, Acropora tenuis

1Y T Acropora tenuis?d S AT 51T DL B 7R VKA T S AR D 73 A /35—~ D
2

O AR, ke, /N L2258 Alyson Kuba, sif& L, AR EE ., kM &2 . Andrew
Negri, Andrew Baird, F5FE A

Difference of long-distance detection between color vision types in squirrel monkeys

YA IAZ 31T Dl BEEER S T COARAIZ L DMIR DR RANFEDE

OWE)IEH, 7)I| =&, Amanda Melin, Jal#1E —

Effects of mitochondrial introgression and temperature on Dolly Varden (Salvelinus malma)’s
growth

IR R T B TRIBEKIBIA v ana~ DR EICE 2 DE B DN T

(OXin SU, Hirokazu URABE, Fumi YAMAGUCH]I, Hiroki MIZUMOTO, and Hitoshi
ARAKI

Endopolyploidy and endosymbiosis: ploidy dynamics in the aphid cells harboring Buchnera
endosymbiont

OTomonari Nozaki, Shuji Shigenobu

Discovery of a new tripartite symbiosis : insects-bacteria mutualism determined by fungi
Bl =FH LA ROR R A BRD DR B LT TIT OFEF|IEA

O f#JiA K, Jang Seonghan, (FEEDEEL | 457t 258

Characterization of the endosymbionts in the spotted lanternfly, Lycorma delicatula,
(Hemiptera: Fulgoridae)

LA _=,nArELycorma delicatula (I ALY AEUANTaEEL) AMEOF YT 72—
vay

O Rk Ty  EHE, WSO, 78 55

Experimental examination of the mechanism of male-biased primary sex ratio in the termite,
Neotermes sugioi, by cross-breeding among populations.

AXA LT NIREA R% Z<PETe DN 2 EIARTERIAZALIZ K2 IR LI U A =K 2
DA

HALEHRA, - FnAfy . 32 HIERS

Northward Expansion of Drosophila takahashii Distribution in Japan
BINauvar o AR R

OB HAER /NEBA B —
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PA-71

PA-72

PA-73

PA-74

PA-75

PA-76

PA-77

PA-78

PA-79

Evolution of thermal tolerance and its plasticity along an urbanization gradient in Drosophila
suzukii

B OAT T avTay IR T DR MM S DR B ATl
OV | EilEiEE

Oviposition site preference in Drosophila suzukii: Effects of microbes and substrate hardness
AU ayyay T OEINEE BRI E LMY LSO R

OV EEF], HHH RS, Joanne Y. Yew, Hiffi 3L

Evolution of ovarian diapause in Drosophila

Tayvay A \TOEFERIROE(L

OREUTHL - KRR, i1 L

Assessment strategy as personality? -An approach to the intra-specific variation in Drosophila
prolongata-

PTG RN LB D 2 ~T F A2 avPau 22T DN AR DO T T T~
OREEFIfE ., s 2 P fiv]

A novel research model for the interactions between multiple organisms: Super-nested
symbiotic system of the weevil, Smicronyx madaranus

ZFEAEY R EAERFFEORET Vv~ X7/ Y7 3 Smicronyx madaranusDi A
R R

Ol i b AR BE, E@E KIS EE 8 S Tk BAH
(=i N

How and under what conditions clades of hybrid origin undergo multiple phylogenetically
nested adaptive radiations?

MERETE RS S IR DD IR L 2l S DAL A LR 2R D 1 v R b — S a S L DRI
OFJII sEKHf, Ole Seehausen

Developing methods for injection against ovipositing females: towards the establishment of a
genome editing method for gracillariid moths

AR ITRHGIRD T ) DAREEEATHESL A AT T AR B A~DA 2 DV =T a FIEDBHFE
Ol k-t REFZRE, KE—E

Convergent evolution of fork tails in swallows and swifts

VNMEET I SR AL HE RO BE L

ORBINTL, Fitfak

Genetic basis of orange spots formation in the guppy, Poecilia reticulata

T —IZBITHA L VAR Y ME R D B i H A

ONAFRHT- A AL TR
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PA-80

PA-81

PA-82

PA-83

PA-84

PA-85

PA-86

PA-87

PA-88

Environmental Oxygen Induces Interdigital Cell Death

BRBEIR SR Z LD FE At O E

O/NEFPPHESE . Ingrid Rosenburg Cordeiro, B Bk, j+ A, H P+

The origin of basement membrane - functional analysis of unicellular holozoan’s laminin-like
genes

RO IR — B IR 2 T O T = HE AR - OFSRERRAT

O LREERER, FRIFOGHE, /N RE ARG B

Molecular evolution of genes controlling mammalian liver development and their expression
pattern in the liver of cyclostomes (hagfish and lamprey)

HFREIE B 0 oy (k& D RFIRIZ 31T 25 Bl F—

OKHBEG. Mgz, 1EHmn, tE ., BER

Evolution of Genital Morphology in the Drosophila auraria Species Complex: Species-
Specific Structures Having a Physical Interaction between Sexes.

AT avyav TSR D AT IR OMEAY,  HERETRIISL TOD TR A7k
s

O/, bR EZE B R —

The role of mechanical stresses in limb skeletal development

WURZ D HE 3 2 = TR 31T 2 T SR AR L AD A E]

OPEI#&E 7, Ingrid Rosenburg Cordeiro, /)Nrak, [E0ERE, H HHge1-

Symmetry of gastric pouch positioning is polymorphic in sea anemone Diadumene lineata
(OSarper Safiye Esra, Hirai Tamami, Kamamoto Naoya, Kuratani Shigeru, Fujimoto Koichi
The finding the origine of vomeronasal organ in ancient fisies

AAERIZ I D@ s B DR DPRIR

OLYUNE G- YN

Investigation of molecular mechanisms which enable indeterminate growth of compound
leaves in genera Guarea and Chisocheton
Guarea/&<°Chisocheton & (2 3517 215 HEMERR 55 e 0D 4 - B D FRAT

OFL, HEot—, WEiEZ

Do echinoderms have more derived molecular developmental programs than chordates?
-introducing "derivedness index" from transcriptomic data

(OJason Cheok Kuan Leong, Yongxin Li, Akihito Omori, Masahiro Uesaka, Yui Uchida, Tao
Zeng, Luonan Chen, Mariko Kondo, Gary Wessel, R Andrew Cameron, Brian Livingston,

Cynthia Bradham, Wen Wang, Naoki Irie
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PA-89

PA-90

PA-91

PA-92

PA-93

PA-94

PA-95

PA-96

Structure and development of the complex 3D helmet of treehoppers

BHE R =R THEIEZ T2 S BID~VAY MO TERET AL

RNIEE, REEN, i, ORBEREE

Uric acid accumulation in the wings of German cockroach Blattella germanica and several
other cockroach species

X T VDB I T DIRERFERL D RTIERIZ DU T

By A TR

Molecular mechanisms producing blue spot in blue-tailed damselfly (Ischnura senegalensis)
TABAR RO PTIRTFAL AR 95+ HaAlg

OBLHRR, BRI FE, REE . A5

Neural basis associated with the behavioral evolution in Hymenoptera: Comparative
physiology of the mushroom bodies between the honey bee and the sawfly, a primitive
hymenopteran insect

T H B R OTERE( LD IR~ R TF LRI T B B 7 T F DF /2R
O e AR PR B fifebT ~

OFJ e, P8 AR, & I1IERE, APRBELRE

The effects of transposable elements and the expression of flanking genes in Caenorhabditis
inopinata with large evolutionary changes from the related species

UTHFFED S K& 7t b 28 kA 4 U7~ Caenorhabditis inopinatalZ 33\ T, a7 K+ 23 Ur 5%
BAR T ORBLUG- 2D

O J#ES  fH =R, HAPFESE . Mehmet Dayi, 297842 A2 AR H D1~ ] A E
Identification of transposable elements affecting tissue-specific gene expression

FLkARr SRAVZBA R - R BU T e 5 2 DR N T DR E

O BEPREL, BATFIOA, & HIELK SRR

Which cell type of campaniform sensilla expresses the patterning gene wingless in pupal wings
of Drosophila guttifera?

IRL AT ay  NTOBREIE GRS f-winglessiX, OBV CTHURIET 70 L
DRI TRILL TWDHDH 2

Oy PP} 81184 T

Unicellular holozoans elucidate the origin of intercellular communication

BB AR = 7 i 7 368 U 7 847 0D Al e D s s oD 7 Pt B

O H B, /NEFELTE /NP IS )UK B AS
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P-97

P-98

P-99

P-100

P-101

P-102

P-103

Genome-wide analysis of the Nivkh people in Sakhalin supported for the relationships
between peopling history and linguistic diversity in Northeast Asia.

YNVAAERIE=T T D5 ) DUARERETIL, ALRT V7 I ZR T H5EH LS FES D
BAEA SR

OHiromi Matsumae, Takehiro Sato, Chiara Barbieri, Kae Koganebuchi, Nao Nishida, Eriko
Ochiai, Motoki Osawa, Tadashi Imanishi, Ryosuke Kimura, Hideyuki Tanabe, Atsushi
Tajima, Hiroki Oota*, Kentaro K. Shimizu*

Genomic characterization of heteromorphic self-incompatibility locus in buckwheat
OTatsuya Ota, Jotaro Aii, Mariko Ueno, Ryo Ohsawa, Hiroki Saito, , Kenta Shirasawa,
Ryoma Takeshima, Tetsuya Nakazaki, Kazusa Nishimura, Takashi Hara, Hideki Hirakawa,
Jeffrey Fawcett, , Katsuhiro Matsui, Nobuyuki Mizuno, Yasuo Yasui

Evolutionary origin and maintenance of an amphibian specific alternative splicing in heat
sensitive TRPA1

FR Y —TRPALIZB I DM ASARF SRR AT T AL 2 78U T 2 MO LR BRI S
Frekte

OFE <D, TRk %, BKEE

The role of thermosensory system in the heat tolerance of Ryukyu kajika frog (Buergeria
japonica)
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Exogenous capturing of self-transmissible plasmids from natural environment transmitting
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antibiotic resistance genes.
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Genomic regions of Japanese wolf (Canis lupus hodophilax) may have contributed to
establishment of Japanese dogs
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Investigating the signature of selection on a gene associated with dyslexia of Chinese
characters
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Molecular evolution of jumping spider rhodopsins that underlie the depth perception from
image defocus
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Possible new functions related to chromatin organization in human tDNA
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Possible role of intra-strain variation and evolution in the epidemiology of a quarantine plant
virus
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The effect of low-dose radiation on mutations in M2 generation of Arabidopsis thaliana
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Molecular evolution of chemosensory receptor genes in the egg-laying mammals: echidna and
platypus
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OFJIIEA, Yang Zhou, $iAREA, —FEEHEA | Frank Grutzner, Guojie Zhang
Molecular evolution of two convergent duplication-type sex determining genes, Xenopus
dm-W and medaka dmy a: verification for a “Jump-Corruption evolution” hypothesis
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Presence—absence polymorphisms of single-copy genes in the stony coral Acropora digitifera.
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Project for evolutionary mechanism on diversification of polyglutamine repeats in human
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Functional analysis of bacteriocyte-specific amino acid transporter in whiteflies
Z3azmF U TIEMIE N TR BB T X BR N L AR — 2 — DFEREfRHT

Jse KAt W 55, O #A7

32



P-113

P-114

P-115

P-116

P-117

P-118

P-119

P-120

P-121

A preliminary analysis on adaptiveness of conspicuous consumption using a gene-culture
coevolution model
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Role of hybrid genome doubling in polyploid wheat evolution
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Patterns and Phylogeny of Arothron Pufferfish
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Comparisons of flower traits and genetic structures in the hybrid zone between Camellia
japonica and Camellia rusticana
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Dispersal in eastern Eurasia and hair color variation in House mouse Mus musculus inferred
from genome sequence analyses
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Resolving the basal relationships of teleost fish using genome-scale data
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A Wolbachia strain that is no longer able to rescue the modification of cytoplasmic
incompatibility
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“Evolve & Requence” for the adaptive evolution of Drosophila albomicans to coldness
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Comprehensive bahavioral assay of humanized substitutions in Vmatl with genome-edited
mice
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Is the mutation of twin-tail goldfish optimal?
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Complex relationship between tunneling patterns and individual behaviors in termites
a7 IO FRIVTERROTE R ZE R DA TEN S 1E O BIFR
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Comparing life histories of early- and late-winter geometrid moths
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The ecological by-products of evolution of polymorphisms in birds
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Kin selection and reproductive value in social mammals
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How does a biological population adapt to a new colonized habitat?: case study of a Daphnia
pulex population colonized in Lake Fukami-ike, Nagano analyzed by dormant eggs preserved
in lake sediments.
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Host selectivity of the flower-feeding fruit fly Drosophila elegans
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A courtship behavior that makes monandrous females polyandrous
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Evo-Devo study of hatching gland cells in vertebrates
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Investigation of the developmental process and molecular mechanism of hindwing
degeneration of ground beetles
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Floral phyllotaxis is polymorphic in basal eudicot species
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The Birth of Linguistic Humans 66,000 Years Ago with Howiesons Poort Industry and
Laryngeal Descent
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Macroevolutionary patterns of dorsoventral color patterning in birds
SOPDOED R 7 —

ONicholas Friedman

Continuous characteristics in terms of morphology, brain dopamine and aggressive behavior in
an intermediate caste in honey bees
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The origin of Notch signaling and the evolution of multicellularity
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Massive nucleotide sequence data analysis

reveals the nature of viruses
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Evolutionary arms race of viruses and hosts:
AIDS virus & a novel coronavirus versus
humans
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dsRNA sequencing provides novel insights into
diversity of RNA viruses
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RNA virome and paleovirome analyses using
publicly available databases
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Detection of virus insertions in human genomes:
What we understand from k-mer occurrence
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Glycosylation of hemagglutinin in influenza A
virus
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Evolutionary biofluid dynamics?: From the
perspective of microbial locomotion
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Palaeo-biomechanics reveals macro-scale
evolution
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Nervous, muscle, exoskeleton, water
interactions in spring-driven ultrafast
movements
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Evolutionary biomechanics of bird beaks
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Evolutionary developmental relationship
between AP-pattern of pectoral fin ray in
zebrafish and transition of the skeletal pattern
of pectoral fin in ray-finned fish
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Vertebrate face as the composition of
primordia: mammalian nose is reptilian jaw-

tip
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Phenotypic robustness that may bias the
evolution of vertebrate embryogenesis
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Search for mechanism of constraint in
evolution from numerical simulation
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An evolutionary origin of phenotypic restriction
and its constraint on the evolution
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Molecular evolution of visual pigments led to
the acquisition of photopic and scotopic
vision in vertebrates
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Relaxation of selective constraint to maintain
catarrhine-type trichromacy in humans
predating “Out Of Africa”
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Inactivation of ancV1R as a predictive
signature for the loss of vomeronasal system
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Key Male Glandular Odorants Attracting Female
Ring-Tailed Lemurs
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Functional evolution of bitter taste receptors
in Malagasy primates: the relationship
between ligand sensitivity and feeding habit
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Toward prediction and control of microbial
evolution: Analysis of phenotypic constraints in
laboratory evolution
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Parasites and coevolution in an artificial RNA
self-replication system
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Systematic identification of genes whose
overexpression is adaptive
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What are the potential mechanisms behind
phylogenetic inertia observed for the
evolution of animal bodyplan?
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Toward understanding constraints in evolution
and ecosystem changes using model synthetic
ecosystems
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The Oldest Modern Human Site, Klasies
River Mouth Caves in South Africa - The
Laryngeal Descent and Vowels triggered
Digital Evolution
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On the some turning points in the human
evolution
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The origin of Yaponesian inferred from
genome sequence data
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Rare allele sharing in Yaponesians and
surrounding populations
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Where is the origin of azuki bean?
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The rare alleles are the variants found in a population with very
low frequency and these rare alleles should be younger than the
common alleles with moderate frequencies. Two closely related
populations share more rare alleles than those distantly related.
Because of this character of rare allele sharing, the genetic
relationship among populations can be investigated by counting
the number of shared rare alleles between populations. | applied
rare allele sharing in Yaponesians to get new insights for
understanding the origin of them. | used Chinese in Beijing
population in 1000 genome project data as a reference
population to elucidate the genetic relationship among East
Asian including Yaponesians. Although the known relationship
referred from genome-wide Fst values were almost reproduced
when rare allele sharing was used, the result of Yaponesians was
different. This is possibly due to the contribution of Jomon
components in the Yaponesians genome. The result of rare allele
sharing using Yaponesians as a reference population will be also
discussed.
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The history of people in Japanese archipelago:
Approaching from linguistics
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A Brief Review of Recent Developments in
Large Comparative Databases and
Quantitative Analyses in Archaeology
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Repeated subfunctionalization of Brachyury
genes for notochord development
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Gene expression evolution of duplicated
genes revealed by 1,903 RNA-seq data
across 6 organs in 21 vertebrate species
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Genomic field disparity hypothesis
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Genomic features of asymmetric evolution in
ohnologs
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Introduction of this symposium
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Evolutionary history of wasabi based on
whole chloroplast genome sequences
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The genome of Toxicodendron vernicifluum,
Japanese lacquer tree, reveals the secret of
urushi production
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Mitochondrial genome sequence analysis of
fairy shrimp in Japan
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Tracing human migration to Japan using
Helicobacter pylori
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Evolution and function of retrotransposon
derived genes in mammalian genome
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Infection with Helicobacter pylori occurs mainly among family
members and transmits vertically. Therefore, this bacterium can
work as a marker for tracing the host human migration. We found
two distinctive groups of H. pylori, hspOkinawa and
hpPaleoEAsia, in Okinawa and investigated their origin using
the bacterial genome data. HspOkinawa diverged from other
East Asian groups about 20,000 years ago, while hpPaleoEAsia
had unexpected relatives in Afghanistan, Punjab, and Nepal, and
its sub-branch diverged approximately 45,000 years ago. This
suggests that Paleolithic migrants traveled from the central area
of the Eurasian continent to the east end of Asia, and that the host
of hspOkinawa came after that of hpPaleoEAsia but before the
Yayoi people, who later spread all over Japan. We also analyzed
H. pylori isolated from Ainu, northern aboriginal Japanese. The
Ainu strains clustered with that of aboriginal North Americans.
These results tell us complex history of human migration to
Japan.

Factors affecting the spreading of plasmids
among different bacteria
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Predicting plasmid host range from DNA
sequence data
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How essential plasmids and bacteria have co-
existed during evolution
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Discovery of non-conjugative integrative
element moving as if an IS element: bacterial
new transposon family
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VRAER B i, 2B ARMITE, 3k - A5 R
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o BRI FL S AR WY A2 24 2 72365 rn-plasmid &
NITITIIHEC DB TEDINIZHFL CET-DEAD
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Mechanisms for evolving pathogenicity in the
wheat rust fungi suggested by genus-wide
comparative genomic analyses

© Ayako Tsushima!, Rebecca Doherty!, Sarah Holdgate?,
Grzegorz Czajowski®, Pawet Czembor®, Diane G.O. Saunders!

LJohn Innes Centre, 2National Institute of Agricultural Botany,
SPlant Breeding and Acclimatization Institute - National
Research Institute
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Integrative analysis on human structural
variants reveals putatively adaptive loci with
unusual population differentiation

OSAITOU, Marie.12, MASUDA, Naoki?3#
GOKCUMEN, Omer.!

1Dept. of Biological Sciences, University at Buffalo, State
University of New York, Buffalo, 2Currently at Dept. of Medicine,
University of Chicago, 3Department of Mathematics University at
Buffalo, State University of New York, Buffalo, NY 14260-2900 JSA
4Computational and Data-Enabled Science and Engineering
Program, University at Buffalo, State University of New York,
Buffalo, NYY 142605030 SA

Wheat rusts pose one of the greatest threats to global wheat
production. Due to the significant damage they cause, the three
causal fungal species (Puccinia graminis, P. striiformis, and P.
triticina) have been subjected to various analyses to reveal their
genetic diversity. However, most studies have only focused on
comparisons within individual species. Thus, the genetic
diversity across genera has been unclear despite its importance
to understanding the differences in their survival strategies. To
address this, we analysed single nucleotide polymorphisms
(SNPs) across 188 isolates from all three wheat rust pathogens.
This revealed that P. triticina has notably fewer SNPs than the
other wheat rust pathogens, although like the other species it
displayed a great deal of variation in pathogenicity. This result
suggests that P. triticina may evolve pathogenicity via a unique
mechanism other than acquiring point mutations. Our study
provides new insights into the adaptation of these important
phytopathogens that will be useful in developing better informed
management strategies.
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Structural variants have a large impact on human genomic
diversity. However, their evolutionary history remains
largely unexplored. We developed a new method to identify
potentially adaptive variants based on network analysis that
incorporates allele frequency data from 26 populations.

Our integrated method identified the 577 structural
variants that show high population differentiation. Among
them, we found 20 variants were associated with GWAS
traits. We also conducted neutrality tests and found several
putatively adaptive loci with functional impact.

The highlights from our dataset include an intronic
deletion in DAP3 gene, which is common only in African
populations, shared with the Denisovan genome, and is
significantly associated with abundance of white blood cells.
Another interesting variant that we identified is the PCC
intronic deletion, which was likely swept to higher allele
frequency in East Asian populations and is associated
significantly with bilirubin levels as well as Neuroticism.

Overall, our study sheds light on the evolution of
structural variants in human populations by providing
methodological insights for future studies and identified
dozens of putatively adaptive structural variants.



Detection of Long Branch Attaraction in
phylogenetic trees using machine learning
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Evolutionary mechanisms of temperature
adaptation through alternative splicing in
circadian rhythmic genes

©Sheetal Agarwal, Koichiro Tamural-2

!Dept. of Biol. Sci., Tokyo Metropolitan University, 2RCGB,
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Target capture to reveal bitter taste receptor
gene repertoire in dietarily divergent
cercopithecid monkey
BHEDOBREATHAVILBICHTHI—T v FvrT
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Amanda D. Melin?, Shoji Kawamura®
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Circadian rhythm is the universal process for all living
organisms supported by transcriptional and post-
translational regulatory processes. Mutation in the gene,
timeless (tim), shows arrhythmic behavior, which indicates
that tim is necessary for rhythmic behavior. Previous studies
showed that different isoforms of tim give different gene
expression patterns for circadian rhythm through alternative
splicing, which is a temperature-sensitive mechanism. The
circadian rhythm should be conserved among Drosophila
species during their evolution if it is necessary for their
survival. In contrast, tropical and temperate adapted
Drosophila species showed a difference in light and dark
activities, suggesting it is environment-dependent. Since
Drosophila albomicans has expanded its distribution from
tropical Southeast Asia towards the temperate region
recently, it is interesting to investigate how the expression
pattern of tim has undergone evolutionary changes during
the distribution expansion of Drosophila albomicans. The
results will be useful for a better understanding of
evolutionary mechanisms of temperature adaptation at the
gene level.

Genetic diversity of olfactory receptors
among human populations
EFNREZBEBEFL/ A—N—DO R £ I
F DS HIEDIRE

©Muhammad Shoaib Akhtar?, Ryuichi Ashino?,
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Amanda D. Melin3, and Shoji Kawamura®

Grad. Sch. Frontier Sci., Univ. Tokyo, 2Grad. Sch. Agricult.
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Med. Genet., Univ. Calgary

Previous studies have revealed evolutionary divergence of the
bitter taste receptor gene (TAS2R) repertoire in mammals,
including primates, using publicly available whole genome
sequence (WGS) data. Cercopithecid (African and Asian)
monkeys are an excellent subject for studying adaptive evolution
of bitter sensation because they have diverged into folivores
(colobines) and omnivores (cercopithecines). However, only a
few genera have been studied in this context. Dependence on
WGS data is also potentially problematic due to its inherent
incompleteness especially for multigene families such as
TAS2Rs. We employed the target capture (TC) method
specifically probing TAS2Rs followed by massive-parallel
sequencing for 9 cercopithecid species. We show that TC is far
more effective than WGS in retrieving gene sequence and
distinguishing intact and disrupted genes. We find bitter taste
gene composition differs among the species. Further studies are
required to investigate whether difference of gene composition
result in difference of receptor sensitivity and behavioral
reactivity to bitter compounds.
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The human genome contains roughly 400 intact and 440
pseudogenized  olfactory  receptor  genes.  The
intact/pseudogene composition of the entire OR gene family
among human populations remains poorly documented and
understood. We employed a target capture approach, probing
554 OR genes followed by massive-parallel sequencing to
study 18 ethnic groups from Africa, Europe and Asia,
comprising 401 individuals with diverse historical
subsistence. 501 intact and pseudogenized OR genes based
on human reference genome (hg38) and 53 OR genes from
chimpanzee genome (Pantro3.0), absent in the hg38
assembly, were sequenced. We also sequenced 156
sequences as a neutral reference. Mean coverage of ORs
sequenced after target capture was 295X, much higher than
whole-genome-sequencing and whole-exome-sequencing
and target capture improves intact/pseudogene distinction.
Similarly, mean variant depth was found to be 103X,
statistically significant difference from the 1000 Genomes
Project. The current study reveals a diversity of olfactory
receptor repertoire among different ethnic groups over the
globe and contributes new data to understanding its
variation.



Development of program for constructing
ortholog dataset using taxonomic information
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Frequently observed convergent evolution
by either protein divergence generated by
transcription starting sites (TSS) shifts or by
gene duplication under red-light response in
three plants
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Functional diversity based on the domain
evolution of polynucleotide kinase Clp1
revealed by large-scale molecular evolutionary
analysis
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Transcription starting sites (TSS) shift in a gene locus
produce different proteins which play essential roles for red-
light response in Arabidopsis. To address the functional
conservation by TSS shifts among different plant species, we
extensively determined TSS shifts under red-light responses
in Arabidopsis, tomato and rice. However, TSS shifts tended
to be significantly less conserved than transcriptional
changes. In each of species, diversified proteins led by TSS
shifts tend to be singleton genes. Nevertheless, singleton
genes regulated by TSS shift in a species tend to be
duplicated in the other species’ orthologs, indicating that
the convergent evolution by TSS shift or gene duplication
had occurred lineage-specifically in orthologous genes. We
furthermore found that divergent protein led by TSS shifts
induced the same functional roles led by gene duplication
under red-light response among different plant species.

Novel plasmids isolated from natural
environmental samples using Replication-
Cycle Reaction

Replication-Cycle Reaction ;&I kAR
P DOIRIK DNA DR EF DIBEF S| DR
OB, 7R BB RIRIE=22, R
g3

YR e Rk B 2NZBOR - BB, 3R - 7Y — AT

Clp1 is a polyribonucleotide 5’ -hydroxyl-kinase (PNK) that is
found in eukaryotes. They are known to be involved in pre-tRNA
splicing and mRNA 3’ -end formation. However, our knowledge
of how these Clpl family proteins evolved and diversified is
limited. Recently we detected 3,557 Clpl family proteins in the
three domains of life, Eukarya, Archaea, and Bacteria (Ref). In
the orthologous proteins of Clpl, prokaryotes were composed
solely of the PNK domain, whereas eukaryotic
protists (Alveolata) acquired the N-terminal domain with the
PNK domain. In addition, the majority of Clpl in Viridiplantae,
Fungi, and Metazoa acquired the similar N- and C-terminal
domains, along with the PNK domain. Some of them acquired
either the N-terminal domain or the C-terminal domain in
conjunction with the PNK domain. We speculate that the
acquisition of the N and C-terminal domains of Clpl during
eukaryotic evolution led to functional diversification and a
change in the specificity of the substrate for phosphorylation.
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Comparisons of complete nucleotide sequences
of IncPromA-group plasmids

8745 IncPromA 7S5 AR DL EEE S LB

OIIATARL, FJIHERL, RPN E AR, R,
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LR - 8B FkH% Glad. Sch. Shizuoka Univ.
2¥ Rk« 7' ) —WF Shizuoka Univ. RIGST.

Novel IncP-1 plasmids exogenously captured
from environmental samples
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LR A B Glad. Sch. Shizuoka Univ. 2. 27U
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1)Yanagiya et al., 2018, Front. Microbiol. 9:2602.
2)Werner et al., 2020, Front. Microbiol. 11:149.

Comparison of Host Range of Plasmids with
Different Base Composition Belonging to the
Same Incompatibility Group
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Functional investigation of trbO gene in
IncP-1 group plasmid
IncP-1B TS XSFIZEITH trbO BIZFDHEEER
il
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Comparisons of transfer frequency between
self-transmissible plasmids and mobilizable
plasmids
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Comparisons of Behaviors of Plasmids
Belonging to the Incompatibility Group
IncPromA Under Different Temperature
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History of the domestication of foxtail millet
(Setaria italica)
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Development of a high-throughput
genotyping method for self-incompatibility
genes in Petunia.
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Cycle in integral number
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The analyses of ancient microbes from
Jomon people’ s DNA
#3CAHE DNA ZRAVWV =t RE M O EE SR AT

OPFTEREEL2 AT AR, e IR, pf s,

PR IS, R RS, JE/ bt
LRI - A A B ZBARHIE - NEEIR, SHOR - R
W, e 2 RBFZERT « I57/ A SBHE - MR

I found cycle in integral number in my graph number theory.
This is the n=4 graph. The graph group contain super triangle
complete graph, then n=4 is the first base of the discussion.

The case that n=4 is base, n=5,6,7 are n*=1,2,3. The degree of
elliptic curve is 3.the numbers 5,6,7 are congruence.

As n=7 graph group contain linking super complete graph, this
is second base of this argument.
11 is also congruence, n=11 is n*=4. n=4 is first base, it’s cycle.

History of arisk allele for diffuse type gastric
cancer which attained high allele frequency in
the Japanese population
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Transcriptomic analysis to reveal
evolutionary basis of hermaphroditism in
Caenorhabditis nematode
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Examining temperature tolerance trade-off in
Drosophila albomicans
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Evolutionary diversity of V1R genes in basal
ray-finned fishes
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Molecular evolution of teleostean omp genes
provides an inferring of the molecular evolution
of Ohnologous genes
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Whole genome sequencing analyses of Lake
Victoria cichlid, Haplochromis chilotes,
demonstrate genomic signatures of local
adaptation to subpopulations
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A mechanism for parallel evolution on lip
thickness of cichlid fishes
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Genetic diversity of Lake Victoria cichlid fish
Haplochromis sp. “matumbi hunter”
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Conserved keratin gene clusters in ancient
fishes provides insights for terrestrial adaptation
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Transgressive segregations obtained by
interspecific cross of salt-tolerant plants
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Patterns behind evolution of bacterial metabolic
systems revealed by predictive modelling
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De novo virus detection and host prediction
using CRISPR adaptive immunological
memory
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An overlooked key factor of genome evolution:
From molecular mechanisms to microbial
dispersion
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Construction of novel draft genomes for six
Cuban Anolis lizards using the Chromium
System and detection of genomic variation
during adaptive evolution
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Local adaptation and pseudogenization in
Sulawesi macaque species
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Comparison of whole genome sequences of
Vero cell sub-lines
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Whole Genome Sequence analysis of wild house
mouse Mus musculus subspecies across Eurasia
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Comparative transcriptome Analysis to
Reveals Candidate Genes for Cold Tolerance
in Drosophila albomicans at different climate
regions
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A fruit fly species, Drosophila albomicans, has the tropical
origin, but currently has a wide geographic distribution to
Asian temperate regions. When organisms face a new
environmental condition, following climate change or
habitat expansion, they must adapt to it 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 the in-depth mechanisms 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 response to know how species adapt to their
environmental temperature.



Population Genomic Analysis of Drosophila
albomicans from Taiwan and Japan

©Sultan Lulecioglu, Yoshitaka Ogawa, Koichiro Tamura

Tokyo Metropolitan University, Department of Biological
Sciences

Identification of factor(s) that reduces the
fitness costs of plasmid carriage on the host
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The first record on the presence of D. albomicans in Japan is
relatively recent (1984). According to previous research by
Ohsako et al. (1994), D. albomicans population in Japan is likely
to be originated from the Taiwan population. Since Japan has a
colder climate than Taiwan, we want to explore how colder
climate affected the genomic structure of the population during
migration from tropical to temperate regions, by comparing the
genomes of these two populations.

We conducted population genomic analyses of natural
populations of D. albomicans from Taiwan and Japan to see
genomic signs of adaptation to the colder climate. Finally, we
aim to understand the genetic basis of the cold adaptation and
the population expansion of D. albomicans in Japan.

A pattern of genetic divergence in the genomic
regions responsible for the flight ability in a
water strider
RIMREANICEIE T B5/ LHEBIZKEDKSGHEN
A—UhtRohdm?

FHRE AR, KIS —1E
SRR e A= iy BREE

TIAINIFZZEDOE EMEO ALK T X GHEIGE,
fitness) Z (L S 2 BIBN T THY, 7T AINERFE LT
HWICHELE LR LITFEL TEEB XN TWA. L
N, ZOEAOFEEITAHR SN S V. Tz,
Pseudomonas putida KT2440%kE % D3k D PpY1014k
%, 2RO B2 57T AIN (pBP136F7-1% pCARL) O =
LLIEGE, (L8N E%E 52 72T, PpY101£E T &4
fitness 2 KT 28 %% RH L. F-m@EKO 27 ) A
BRI D LE BSOS DI DB WD BT, ARBFFETIE,
BOLNIENDIG, Ta77—UfERO A, metZ &
VOB T NOERIE B L, MF%EKIEEET- KT2440
RRAEVERIL, ZOKABRRICT TAIREE AL T, fitness A3
EDIHNIEAT D200 EFHAREBRIZEVFML. 2D
TR, KABFEO fitness 13, pBP136% A T 5HA 12132 L
9, pCARLZH T HLEA I KL, (E~T, 7a7y
—JL metZ OMFFH, TIAINEEENLEFEL T E
THEIE/R R CTHD A REMES /RSN,

Rapid evolution of multiple cis-regulatory
elements resulting in acquisition of a novel
mesoderm specification pathway in
euechinoids
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Euechinoid sea urchins have a derived mesoderm
specification pathway within the echinoderm phylum,
involving the recruitment of hesC gene as a novel upstream
regulator binding to multiple downstream genes.
Overexpression of ancestral-like starfish hesC in euechinoid
embryos suggested that the ancestral-like hesC is capable of
functioning similarly as the euechinoid hesC. With addition
of computational predictions of cis-elements, we
hypothesize that rather than the change in hesC transcription
factor, a rapid evolution of multiple binding sites in
downstream genes occured for recruitment of hesC. From
preliminary results we hypothesize the presence of an
unknown transcription factor that is functionally similar to
that of euechinoid hesC in the starfish lineage. Presence of
such factor can contribute to buffering numerous changes
involved with recruitment of hesC into its novel regulator
position. Uncovering how this switch of regulator position
occurred can be beneficial in understanding how
developmental pathways buffer multiple changes until
triggering more drastic changes such as phenotype.



Pruning of transcription factors and the
macroevolution of mammals
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Characterization of thermo adapted
Escherichia coli
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Whether interspecies-level macroevolution has been promoted
by the accumulated fine-tuning of cis-regulatory elements or
instead triggered by rare but fortuitous events involving trans-
acting elements is currently unknown. We analyzed 140,821 de
novo-identified transcription factors (TFs) from 96 mammalian
species and found that mammals experienced an early, massive
loss of TFs approximately 100 million years ago. Dominant
transcription factor pruning, rather than gains, promotes
interspecies phenotypic diversity. This loss decelerated the
molecular evolutionary rates of TF target genes over the long
term, which suggests an increase in functional constraints.
Evidence based on target-gene expression profiles and their
association with life history traits suggests that loss of TFs is
strongly correlated with mammalian macroevolution.

Common features of bacteria identified in the
International Space Station
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Quantification for the genetic and epigenetic
effects on mouse allele-specific gene
expression and evaluation
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A convergent relaxation of sox15 among its
ohnolog family members implicates its
symmetric-asymmetric transition during
vertebrate evolution.
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Emergence of complexity in RNA replicators
through Darwinian evolution
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Ancient origin of human L and M opsin genes
predating platyrrhine-catarrhine split
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Phenotypic Evolution in Host-Parasite
Interactions
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Phylogeography of terrestrial isopods from
Japan inferred from mitochondrial DNA
(mtDNA) sequences
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Phylogeographic analysis of hybrid
weakness in Capsicum
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Island chronosequence of Hawaiian archipelago
and speciation patterns in Drosophilinae
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Comparison of pelvic morphology of bats
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Zoos act like “melting pots” of spider monkeys
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Environmental DNA metabarcoding
characterizes the distribution and
phylogeography of a primary freshwater fish,
Siberian stone loach
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Development of enzyme function prediction
method using deep learning
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Mating compatibilities among populations
showing distinct barcode sequences and
host associations but without morphological
differences
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Correlation between thermo-adaptive evolved
Escherichia coli and chaperonin GroEL
evolution

KEEOERBEGELEES vRO=2 GroEL DL
D1EES

OB VEIR L CEER W RYREE. A,
WARA, AR

FORK - Bedt

Investigating a general law of protein
evolution from long-term experimental
evolution of E. coli with highly mutagenic
conditions
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Measuring and analyzing the mutational
robustness of Escherichia coli promoter.
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Mutational Analysis of Proteostasis in
thermo-adaptive evolution Escherichia coli
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Larval light-response behavior and implications
for the depth distribution in the reef-building
coral, Acroporatenuis
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Difference of long-distance detection between
color vision types in squirrel monkeys
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Effects of mitochondrial introgression and
temperature on Dolly Varden (Salvelinus
malma)’ s growth
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Endopolyploidy and endosymbiosis: ploidy
dynamics in the aphid cells harboring
Buchnera endosymbiont

©Tomonari Nozaki, Shuji Shigenobu

NIBB, Lab. of Evolutionary Genomics

Introgressive hybridization (introgression) is the gene flow from
one species to another species via inter-specific hybridization. It
may threaten species by mixing gene pools or benefit species in
adaptation. Dolly Varden (Salvelinus malma krascheninnikova)
is a widespread char species, with a southmost habitat limit as
Shiretoko peninsula, Hokkaido. Previous study has proven
mitochondrial introgression to S. malma from white-spotted
char (S. leucomaenis), which are mainly found in warmer south-
west part of Hokkaido.

To investigate effects of mitochondrial introgression on S.
malma’s growth at different temperature, we caught S. malma
from Shiretoko peninsula and tried laboratory crosses. Juveniles
were divided into three tank-groups, introgressive, non-
introgressive, and mixed, to monitor their growth at different
temperature for about five months. Their stamina was also tested
to estimate their activeness.

In our study, introgressive S. malma is proven to be smaller
than non-introgressive S. malma in pure population and be at an
advantage over non-introgressive S. malma in intraspecies
competition.
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Endopolyploidy is frequently observed in metabolically
active organs, and related to the cell size and gene expression
regulation. Some insects have evolved specialized organs,
bacteriomes harboring their symbiotic bacteria. Bacteriome
cells have long been suggested to be polyploid, because of
their large size of the nuclei. It is possible that such
endopolyploidy play critical roles in the endosymbiosis;
however, there is little information about endopolyploidy in
the bacteriome. Here, we analyzed ploidy levels of
bacteriome in the aphid, Acyrthosiphon pisum. First, by
confocal microscopy we found that bacteriomes of
viviparous aphids consisted of large bacteriocytes,
containing their endosymbiont Buchnera, and flat sheath
cells. Then we determined adult bacteriocytes were mainly
128-ploid, while sheath cells were 8- and 16-ploid, using
Feulgen densitometry and fluorometry. Moreover, we
revealed that high-level polyploidy in bacteriocytes occurs
along with ovarian development. Together with the data of
oviparous females and transcriptomes from bacteriome, we
will discuss the functional significance in the bacteriocyte
endopolyploidy in the aphid.



Discovery of anew tripartite symbiosis : insects-
bacteria mutualism determined by fungi
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Characterization of the endosymbionts in the
spotted lanternfly, Lycorma delicatula,
(Hemiptera: Fulgoridae)
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Experimental examination of the mechanism of
male-biased primary sex ratio in the termite,
Neotermes sugioi, by cross-breeding among
populations.
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Northward Expansion of Drosophila
takahashii Distribution in Japan
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Evolution of thermal tolerance and its plasticity
along an urbanization gradient in Drosophila
suzukii
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Oviposition site preference in Drosophila
suzukii: Effects of microbes and substrate
hardness
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Evolution of ovarian diapause in Drosophila
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Assessment strategy as personality? -An
approach to the intra-specific variation in
Drosophila prolongata-
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A novel research model for the interactions
between multiple organisms: Super-nested
symbiotic system of the weevil, Smicronyx
madaranus
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How and under what conditions clades of
hybrid origin undergo multiple
phylogenetically nested adaptive radiations?
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Developing methods for injection against
ovipositing females: towards the establishment
of a genome editing method for gracillariid
moths
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Convergent evolution of fork tails in swallows
and swifts
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Genetic basis of orange spots formation in the
guppy, Poecilia reticulata
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Environmental Oxygen Induces Interdigital
Cell Death
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The origin of basement membrane - functional
analysis of unicellular holozoan’ s laminin-like
genes
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Molecular evolution of genes controlling
mammalian liver development and their
expression pattern in the liver of
cyclostomes (hagfish and lamprey)
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Evolution of Genital Morphology in the
Drosophila auraria Species Complex: Species-
Specific Structures Having a Physical
Interaction between Sexes.

AATA AT N ITEIIEITAETEREDE
b M RETHIGL TS ENFRNGEE

O/NREEL, EAMESE? VA RS
VLR - e i HIER | 2B ISR - P SHUOR - A A BB

The role of mechanical stresses in limb
skeletal development
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Symmetry of gastric pouch positioning is
polymorphic in sea anemone Diadumene lineata
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The finding the origine of vomeronasal organ
in ancient fisies
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Symmetries in the positional arrangement of body parts are the
key to define the animal body plan. Unlike bilaterians that are
characterized by the bilateral symmetry, cnidarians often show
both radial and bilateral symmetries in different species. In
Anthozoa, Cnidaria, the ancestral traits have been suggested to
be bilateral symmetry and possession of an anthozoan-specific
organ siphonoglyph, whereas some species under the Actiniaria
order exhibit the biradial symmetry and two siphonoglyphs. It
remains unknown whether and how siphonoglyph number
contributes to emerging bilateral and biradial symmetries during
anthozoan development. Here we report a polymorphism of the
symmetries in orange-striped green intertidal sea anemone
species Diadumene lineata (Diadumenidae, Actiniaria).
Depending on intraspecific variation in the number of gastric
pouches, muscles, and siphonoglyphs, their positional
arrangement exhibit either bilateral or biradial symmetries by
individuals. We found out that bilaterally symmetric individuals
always have a single siphonoglyph, whereas the biradial ones
always have two, showing a correlation between symmetry and
siphonoglyph number common to the interspecific correlation.
A mathematical model incorporating the lateral inhibition and
activation, which the arrangement of gastric pouches indicated
on their fate specification, accounted for the observed symmetry
polymorphism depending on the siphonoglyph number and
arrangement. The symmetry polymorphism by variation of
siphonoglyph number provides an evolutionary scenario in
which anthozoan bauplans are diversified to bilateral and
biradial symmetries.
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Investigation of molecular mechanisms which
enable indeterminate growth of compound
leaves in genera Guarea and Chisocheton
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Do echinoderms have more derived
molecular developmental programs than
chordates? -introducing "derivedness index"
from transcriptomic data
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Structure and development of the complex 3D
helmet of treehoppers
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Which species and embryos are more derived? Species
retaining ancestral features, such as living fossils, are often
regarded less derived than others, but such discussions
usually end up in qualitative enumeration of individual traits,
and no consensus has been made toward quantifying degree
of evolution of biological systems. Of particular interest are
the vertebrate pharyngula embryos as they were suggested to
be highly evolutionarily conserved as a whole, but these
previous studies have yet to reveal which specific clade
retains more ancestral developmental systems than others.
We propose that derivedness, or degree of evolution, of
embryos could be quantitatively estimated by utilizing their
gross embryonic transcriptomic profiles, and that this index
could potentially show how much derived each
developmental stage of each species is from the putative
common ancestor as embryos are mapped on a dendrogram.
We hypothesized that embryos of echinoderms may have
more derived molecular developmental programs than their
bilateral relatives, chordates, because the echinoderm
pentaradial body plan implies that they had undergone
drastic changes during body plan evolution. We developed a
method to compute the proposed derivedness index of
embryos and anticipate that this index would encourage
biologists to study evolvability, such as as a quantitative
guide to investigating mechanisms how constraints in body
plan evolution were imposed in lowly-derived
developmental phases and species.

Uric acid accumulation in the wings of
German cockroach Blattella germanica and
several other cockroach species
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Molecular mechanisms producing blue spot in
blue-tailed damselfly (Ischnura senegalensis).
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Neural basis associated with the behavioral
evolution in Hymenoptera: Comparative
physiology of the mushroom bodies between
the honey bee and the sawfly, a primitive
hymenopteran insect
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The effects of transposable elements and the
expression of flanking genes in Caenorhabditis
inopinata with large evolutionary changes from
the related species
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Identification of transposable elements
affecting tissue-specific gene expression
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Which cell type of campaniform sensilla
expresses the patterning gene wingless in
pupal wings of Drosophila guttifera?
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Unicellular holozoans elucidate the origin of
intercellular communication
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Genome-wide analysis of the Nivkh peoplein
Sakhalin supported for the relationships
between peopling history and linguistic
diversity in Northeast Asia.
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Genomic characterization of heteromorphic
self-incompatibility locus in buckwheat
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Recent studies have revealed that Northeast Asia is a crucial
crossroad in the human peopling of East Asia. Our preliminary
study of Northeast Asian populations revealed a significant
correlation between genetic and linguistic relationships beyond
language families, as we presented last year. Still relationships
between language isolates remain unknown in Northeast Asia,
here we focus on the Nivkh, an indigenous people who speak an
isolated language in Sakhalin. Using the DNA collection of Dr.
Satoshi Horai, SOKENDAI, we genotyped 2.5M genome-wide
SNPs for 32 Nivkh individuals, and 15 Y-STR loci for 50 males
of Northeast Asians (including 18 Nivkh). Phylogenetic analysis
shows the Nivkh are related to other Northeast Asians. We also
find remarkable gene flows between the Nivkh and the
Hokkaido Ainu, absent in the Y chromosome, which might be
explained by sex-biased admixture. Our study suggests that such
genetic affinities between Nivkh and other language families
support for the correlation between genetic and linguistic
relationships of Northeast Asia.
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Common buckwheat, Fagopyrum esculentum, exhibits
heteromorphic self-incompatibility. S locus regulates the
phenotype, where two types of alleles, i.e., dominant S and
recessive s alleles, are present. To elucidate its genetic basis,
we have characterized the locus with utilizing newly
constructed genomic sequences of self-compatible line,
‘Norin-PL1" (formerly known as ‘Kyushu PL4’) (3,097
scaffolds, 1.27 Gbp, N50:28.8 Mbp) and of short styled
plants derived from 92FE1-F4 population (42,256 scaffolds,
2.32 Gb, N50:2.8Mbp for phased assembly). Detail
characterization of the draft genomes have provided
distinguished nucleotide sequences for S and s alleles, where
a more than 2 Mbp region, containing S-ELF3 gene found
earlier by transcriptome analyses, is uniquely present in the
S allele. The results are discussed in light of genetic bases of
heteromorphic  self-incompatibility observed among
evolutionary independent lineages of angiosperms; it seems
that the hemizygous state of S locus is a key feature to
maintain the tight linkage of genes of different function.



Evolutionary origin and maintenance of an
amphibian specific alternative splicing in heat
sensitive TRPA1
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The role of thermosensory system in the heat
tolerance of Ryukyu kajika frog (Buergeria
japonica)
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Exogenous capturing of self-transmissible
plasmids from natural environment transmitting
antibiotic resistance genes.
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Genomic regions of Japanese wolf (Canis
lupus hodophilax) may have contributed to
establishment of Japanese dogs
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Investigating the signature of selection on a
gene associated with dyslexia of Chinese
characters
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Molecular evolution of jumping spider
rhodopsins that underlie the depth
perception from image defocus
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Possible new functions related to chromatin
organization in human tDNA
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Possible role of intra-strain variation and
evolution in the epidemiology of a quarantine
plant virus
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The effect of low-dose radiation on mutations in
M2 generation of Arabidopsis thaliana
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Molecular evolution of chemosensory
receptor genes in the egg-laying mammals:
echidna and platypus
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Molecular evolution of two convergent
duplication-type sex determining genes,
Xenopus dm-W and medaka dmy a: verification
for a “Jump-Corruption evolution” hypothesis
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Presence-absence polymorphisms of single-
copy genes in the stony coral Acropora

digitifera.
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Project for evolutionary mechanism on
diversification of polyglutamine repeats in
human
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Functional analysis of bacteriocyte-specific
amino acid transporter in whiteflies
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A preliminary analysis on adaptiveness of
conspicuous consumption using a gene-culture
coevolution model
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Role of hybrid genome doubling in polyploid
wheat evolution
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Patterns and Phylogeny of Arothron Pufferfish
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Comparisons of flower traits and genetic
structures in the hybrid zone between
Camellia japonica and Camellia rusticana
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Dispersal in eastern Eurasia and hair color
variation in House mouse Mus musculus
inferred from genome sequence analyses
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Resolving the basal relationships of teleost
fish using genome-scale data
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The phylogenetic relationships of three basal groups of
teleost fish, Osteoglossomorpha (bonytongues and others),
Elopomorpha (eels and relatives), Clupeocephala (the
remaining teleost fish), are controversial. Previous
molecular studies supported all possible relationships among
these groups. This study analyzed genome-scale data of
protein-coding genes from three previous studies: (1) 412
genes from 12 species, (2) 772 genes from 15 species, and
(3) 760 genes from a variable number of species (average
192.2 *+ 46.4, 305 species total). The effects of the species,
genes, and models used were investigated. In the analyses of
the three datasets, although the first divergence of
Clupeocephala that left the other two groups in a sister
relationship was supported using species and/or genes with
a large divergence, the first divergence of Elopomorpha
among the three groups was supported using species and/or
genes with small divergences in concatenated sequences and
gene trees. The increase in accuracy of the phylogenic
construction by using species and genes with small
divergence was confirmed by computer simulation and by a
phylogenetic informativeness approach. These results
indicated that Elopomorpha was the first basal group of
teleost fish to have diverged, consistent with recent
morphological studies.



A Wolbachia strain that is no longer able to
rescue the modification of cytoplasmic
incompatibility
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"Evolve & Requence” for the adaptive
evolution of Drosophila albomicans to
coldness
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Comprehensive bahavioral assay of humanized
substitutions in Vmatl with genome-edited mice
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Is the mutation of twin-tail goldfish optimal?
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Complex relationship between tunneling
patterns and individual behaviors in termites
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Comparing life histories of early- and late-
winter geometrid moths
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The nest structures built by social insects are complex group-
level patterns that emerge from interactions among individuals
following simple behavioral rules. Because of the complex
relationship between variation in collective patterns and
variation in individual behaviors, it is essential to know how
actual behavior evolves to change pattern formation. Here we
study the interspecific variation of termite tunneling at both
collective and individual levels. First, we showed that two
closely related species share the same behavioral repertoire but
build tunnels with distinct branching patterns. We confirmed that
this variation in pattern is explained by a difference in the
probability of sidewall excavation in the two species. Second,
we discovered that two species that evolved tunneling
independently produce similar tunneling patterns with distinct
behavioral repertoires. These results demonstrate that collective
characteristics diverge via quantitative tuning of shared
behavioral rules, rather than the acquisition of novel behaviors.

The ecological by-products of evolution of
polymorphisms in birds
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Kin selection and reproductive value in
social mammals
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How does a biological population adapt to a
new colonized habitat?: case study of a
Daphnia pulex population colonized in Lake
Fukami-ike, Nagano analyzed by dormant eggs
preserved in lake sediments.
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Host selectivity of the flower-feeding fruit fly
Drosophila elegans
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A courtship behavior that makes monandrous
females polyandrous
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Evo-Devo study of hatching gland cells in
vertebrates
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Investigation of the developmental process and
molecular mechanism of hindwing
degeneration of ground beetles
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Floral phyllotaxis is polymorphic in basal
eudicot species.
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The Birth of Linguistic Humans 66,000 Years
Ago with Howiesons Poort Industry and
Laryngeal Descent
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Floral organs are clade-specifically arranged to either spiral
or whorled (concentric circles) phyllotaxis. The basic
number of perianth organs within a whorl is limited to three
in monocots and to four or five in eudicots. The evolutionary
relationship between the whored and spiral phyllotaxis
remains unclear. Here, we showed that the positional
arrangement of perianth organs was intra-specifically
variable but constrained to spiral and whorled in floral
populations of several Anemone and Eranthis species
(Ranunculaceae). We determined mathematically that most
of these constrained arrangements emerge upon the spiral
phyllotaxis with an angle between subsequent organs.
Incorporating the post-meristematic organ displacement into
the model, double whorls can work as templates to form
multiple whorls, the basic number of which is stabilized to
three, four, or five depending on the angle. These results
demonstrate spiral phyllotaxis promotes the polymorphism
of whorl and spiral, providing an evolutionary scenario in
which the floral bauplans could be differentiated into tri-,
tetra- and penta-radial symmetries.

Macroevolutionary patterns of dorsoventral
color patterning in birds
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Many animals exhibit contrast between their dorsal and
ventral coloration, often called dorsoventral patterning or
“countershading”. Theory predicts that when selection acts
differently on dorsal versus ventral coloration, ancestral
covariance between these traits should break down, leading
eventually to independent modules of trait evolution. Here, |
compare the evolution of feather color across 14 body
regions for Australian songbirds (Meliphagoidea). | estimate
evolutionary rate for each, and evolutionary integration (r-
PLS) among pairs. | find evidence for two dorsal modules
and one ventral module of covarying color regions. My
results show that among these modules, evolutionary rates
are lowest for flight feathers, followed by dorsal plumage
and then ventral plumage. | use phylogenetic regression to
explain the different functions of dorsal and ventral plumage,
and why they are able to evolve as independent modules.



Continuous characteristics in terms of
morphology, brain dopamine and aggressive
behavior in an intermediate caste in honey bees
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The origin of Notch signaling and the
evolution of multicellularity
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Origin of humanity; human-specific
developmental mechanisms leading to the
massive expansion of the cerebral cortex
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Reproductive manipulators in insects
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Diversity and evolution of salt tolerance in the
genus Vigna
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