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The Evolution of Feathers: Insights from Recent Paleontological and Neontological Data

# 2 (Xing Xu)

Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of Vertebrate
Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing; Email: xuxing@ivpp.ac.cn

8H20H (R) 12:10~12:50 HHRK555AE4 « SPE Room 10 (5534)

Feathers are the most complex integumentary structures and their evolution has been one of most attended topics in
evolutionary biology and paleontology. Until recently feathers have been considered to be unique to birds, though their
presence was inferred in several theropod dinosaurs based on both their close phylogenetic relationships with birds and
some osteological correlates, e.g., quill knobs and pygostyles. Since the discovery of the feathered compsognathid
theropod Sinosauropteryx in 1996, numerous fossils of many theropod groups and even three ornithischian groups
preserving feathers have been recovered from the Jurassic and Cretaceous deposits of northeastern China, Russia,
Germany, and Canada. These fossils demonstrate that feathers of various morphotypes have a wide distribution among
dinosaurs, and in particular, the presence of monofilamentous integumentary structures in some relatively basal
dinosaurs and several pterosaurs led to the hypothesis that the first feathers might have appeared approximately 2.3
million years ago. The phylogenetic distribution of various dinosaur feathers shows an evolutionary trend of increasing
complexity closer to birds, concurring with the predictions from a developmental model of living birds, but some of
these morphotypes are absent in living birds. Importantly, recent developmental and genomic studies have discovered
some feather-specific genes, revealed some molecular mechanisms regulating feather development and regeneration,
and provided new comparative data on integumentary structures, which can be combined with fossil data to understand
feather evolution. A better understanding of feather evolution requires multifaceted and integrative approaches, yet
fossils necessarily provide the final test of any evolutionary model.

Genetic Basis of Feather Diversity in Birds

Z% SCHE (Wen-Hsiung Li)

Biodiversity Research Center, Academia Sinica, Taipei; Email: whli@gate.sinica.edu.tw
Department of Ecology and Evolution, University of Chicago, Chicago

8H21H (&) 12:10~12:50 HHRIK575fF4 « 5B Room 10 (5534)

Feathers have diverse forms with hierarchical branching patterns and are an excellent model for studying the
development and evolution of morphological traits. The complex structure of feathers allows for various types of
morphological changes to occur. The genetic basis of the structural differences between different parts of a feather and
between different types of feather is a fundamental question in the study of feather diversity, yet there is only limited
relevant genetic or molecular data on feather development. In the past few years we have conducted (1) studies of the
transcriptomes from various parts of feathers, (2) in situ hybridization studies of specific keratin genes, (3) ectopic
expression of mutant keratin genes, and (4) studies of the effect of knock-down expression of beta keratin genes on
feather development. These studies provided abundant data for understanding the genetic basis of feather diversity. In
my talk, I shall present a summary of our studies.
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S-01: Sensory genetics, ecology and evolution of primates
8/21 9:00-12:00 %15 : Room 1

1E# . Shoji Kawamura (The University of Tokyo), Hiroo Imai (Kyoto University)

EASHE KB

Primates are generally regarded as visually-oriented mammals, trading a sense of smell for good sight. However, recent
studies have questioned this simplistic view and it is not well understood the extent to which senses have evolved
interactively, independently or in concert in primates, including humans. For example, the number of olfactory receptor
genes is not as clearly differentiated between species with different color vision as once asserted. Among senses,
receptors of stimuli for vision, olfaction and bitter/sweet/umami tastes all belong to the G-protein coupled receptor
(GPCR) family, for which the genetic mechanism of signal perception is well understood. Thus, it is now possible to
explore the evolutionary correlation among different senses in primates by studying these receptor groups. In this
symposium, we invite investigators on the cutting edge of the sensory genetics, ecology and evolutionary study on
primates to exchange newest findings and discuss the future directions of studies on sensory evolution of humans and

other primates.

9:00-9:05  Shoji Kawamura (University of Tokyo): General introduction

9:05-9:30  Shoji Kawamura (University of Tokyo)
Significance of color vision diversity in primates inferred from genetic and field studies

9:30-9:55 Amanda D. Melin', Mika Shirasu®®, Yuka Matsushita®, Vivek Venkataraman®, Jessica, M.
Rothman®, Kazushige Touhara®® and Shoiji Kawamura® (1Washington University in St. Louis, 2University
of Tokyo,’ERATO, JST, “University of Tokyo, °Dartmouth College, °City University of New York)
Sensory ecology of wild capuchin monkeys (Cebus capucinus): Examining the links among fruit
signals, nutrition, and primate foraging behavior

9:55-10:20 Yoshihito Niimura (University of Tokyo; ERATO, JST)
Evolution of olfactory receptor genes in primates and other mammals

10:20-10:45 Takashi Hayakawa (Kyoto University; Japan Monkey Centre)
Dietary adaptation and bitter taste receptor gene evolution in primates

10:45-11:10 Yasuka Toda (Kikkoman Corporation; University of Tokyo)
Evolution of the umami taste perception in primates

11:10-11:35 Hiroo Imai (Kyoto University)
Functional analysis of bitter and sweet receptors of primates by cellular and behavioral
experiments

11:35-11:55 Discussion (Chaired by Kawamura and Imai)

11:55-12:00 Hiroo Imai (Kyoto University): Concluding remarks
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9:00-9:10 #MAER (RELEVERMRM) LEBE
9:10-9:40 O #MMEFE 1,2,3, AHRIT 2, ILEFEHF 2, Cindy Marona4, Dazhe Meng3, &ML 5,
Thomas Stadler6, Michael Lenhard4, Magnus Nordborg3, ;&/KE@AKBF2 (1 EXK, 2Fa—YUvEXK,
3TLd—IL - AUTIVHHER, 4 RYSFLK, 5B8EHEEK, 6ETH Fa—1vER)
T L74 FEERTIHSIRIBEMBEDEIL : 04 XFXF#HII
9:40-10:10 OH#ET., FREH, FHMEF. HFTE—. REFEE (EX - RHE)
HEBERETFD DNA XA FILEEHICKZTES T RT 1 v 9 BETH S
10:10-10:40 1FHEIEt (BEEWMERPIA)
PITCh(EYF)i& : ¥/ L|WEZFAL-EEN DRRNLGTR/ v U 1 DB
10:40-11:10 OFARER. /M#IZh. NEER. BEFE (BEW - BBz H )
HA AHRTOERKEAEETF yellow IZH N3 AFAMEHDE S 1 — Lk
11:10-11:40 #JI#EIT (X - BBt [RH)
BEHO#LESI SR LIEENEL
11:40-12:00 #EHHE AR : BILET EX -8Bt/ IkR#E)
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S-03: Genome duplication: integrating comparative genomics,

population genetics, and experimentally synthesised polyploids
8/21 9:00-12:00 %15 : Room 5

& : Kentaro Shimizu (University of Zurich), Jun Sese (AIST)

EREE %

KREFFELIOR, 7 LAEEITEY - Y - EEOZHREO FERFE N TH D B2 b TE 7, #@E 150 4
REBIGIC K > THMELEFRE B MONTEY | ZL OB LERETHD, LrLers, BEERIGF
DT OINEES 72 LB | EBIEFED 7 ) MEFTITEN TE /o, ZOTURY T LTI, Blx OFERZ A
LA =2 TTTOONTERLS ) LEEMRZMBLL . AR E~DREL Bfad, Hiks
LHTFEN G, RS ) 2 EE L EMERL - BERAB L OBRPTR LN TE L, "M A1 7
+ =T 4 7 AOERIZLY , WK —7 = —2 W TEERE T2 XA L7z RNA-seq RRZHMEHT 3
AIRRIZ72 Y | MAGDE ST ) 2Dy NT— 7 H#IC L o THITe RAERFN= Y F = 2 EBET 22 LN
RADODOH D, Fiz, BIRITE & 58RO FBRE CoO N TABURERIZ, bz Y 72 A4 LT
WFeT 5 E7- L VS 21t 5,

9:00-9:20 Kentaro Shimizu1, Tim Paape1, Masaomi Hatakeyama1,2, Reiko Akiyama1, Rie
Shimizu-Inatsugi1, Satoru Akama3, Jun Sese3, Tanaka Kenta4, Yoshihiko Onda5 (1Univ. Zurich;
2Functional Genomics Center Zurich; 3AIST; 4Univ. Tsukuba; 5RIKEN)
Introduction to genome duplication and the allopolyploid Arabidopsis kamchatica and Cardamine
spp. as model polyploid species to study ecological speciation

9:20-9:40 (OTakashi Makino1. Aoife McLysaght2 (1Tohoku University, 2Trinity College)
Ohnologs in the human genome are dosage balanced and frequently associated with disease

9:40-10:00  Jeffery Fawcett (SOKENDAI)
Significance of polyploidization in the evolution of angiosperms

10:00-10:20 O/MAIE# 1. Kevin Kit Sion Ng2 . Jeffrey A. Fawcett 3, Soon Leong Lee2 ., #4
1. JBKEAER4 (1 ERH - BIEER. 2FRIM - Eix. 3HHKX - £BRZFE, 4Fa—)EX-
)
Ancient whole-genome duplication in a tropical tree family, Dipterocarpaceae

10:20-10:40 (OHaruki Ochi, Hajime Ogino (Yamagata University)
Genome duplications and evolution of gene expression - What can artificial genome duplicated
vertebrate embryos tell us about WGDs? —

10:40-11:00 OFA #—1,2. FHBEFF 3. JIIHEN2,4. RJIEI3, 5. FHEX3 (1EX- B -
B, 2HEBHE/NN14. IEBH - REZERMZEME . 4 AW, SILEX - B)
Metabolomics analyses of autopolyploids: Do genome duplications directly affect metabolic
pathways?

11:00-11:20 Tetsu Kinoshita (KIBR, Yokohama City Univ.)
Mechanism of hybridization bBarrier in plant endosperm

11:20-11:40 (OMasahiro Kanaoka1, Yuri Aoki1, Reiko Akiyama2, Rle Shimizu-Inatsugi2, Kentaro Shimizu2
(1Nagoya University, 2University of Zurich)
Phenotypic plasticity in relation to water environment in allotetraploid Cardamine flexuosa

11:40-12:00 =R 15 1,2, FK(FRkk) BE 3, FAKBARE 3. O#4M1 (1.ERK -BRD, 2. BT K
ELSI, 3. Fa—1vEX- &)
Silencing and ratio changes of homeologs of the allopolyploid Arabidopsis kamchatica
studied by new bioinformatic workflows HomeoRoq and SIGN
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S-04: EILMAEDRELEH : WMRAEAZEZHFRELT

8/21 9:00-12:00 =15 : Room 6
TEFE : IM—= (ERERKX) - ELAKFE (FHHX)
FARAEE: BAE

HL, A, X—TU 4 UPEo oD, RGBS DOIIMAEMIZIE N 2, —HROR ST, bDICE-T
ITEER IR <t m b /ha < EBEERAZBEW, RZ ER TRIETE 5, AR MY E OMEERIC
FoT, LR ES B TH D, ZHOMEDOIENES THY | IWNSRET ) LLBT VT ) MNIBHI
fREECE D, AXT ) MMEGENDITERRIERDF O D, FIZIEX B PRIBNDO~A 7 a3 F—AITD

WTIE, BZ S BBz Lo SCAERZEIFRNH 5, HILFED S SERRARE~D,

il > TORSEIRDIRR ZHITT 5,

9:00-9:30  FEHIE. oFmBEEH (RKX-E)
IR HOBOKBEETIVHR

9:30-10:00 OfEAKREE. =HTFH. \BEBKX BHX - £EH)
AVILNIVFILIILADRREREZHEHICESRS

10:00-10:30 OR H|#H 1,2, 4kl 1.2, /M1 &EX1 (1 BK 4 J)LRH. 2CREST)
BEEEF APOBEC3 DEHILITEHES L O A ILADEGH AL

10:30-11:00 JI|—§& (FEKE)
CRISPR (2 & 5 H#IE DAL & £

11:00-11:30 /ME—= (FX - #iédth)
TTESzR T4 v I RICEIEIE] OHE TOREE

11:30-12:00 RREBEF 1. OFESHE 2 (1 BFEEKX - BT, 2 /X - #tEsE)
ErIABNAF—LDEREL I

_19_
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S-05: {EMEENR (EILEREDIRE

8/22 9:00-12:00 £1i5% : Room 1
EBE  ZESRKE (ERXE)
FHAEE : BAE

g - A EE LT ORI, WMEEE L CERREF A B A EEERICEIRL &, LEICEh
FEHARBRICKHT 5~ 7 B 2BV B ERE BRI AENLEIEOREMEZGREL 0D, 4 H,
EE D BE & b O AR, BRIICED XS IZEBH L TWDDIEA 5 5, BIERRIZE bbb Z &7
<UHEAR, FTFaF e RA MY — ik - REZE0 0, #EEEROWEEZTR LD

9:00-9:05 ié)k
9:05-9:40 Eft (ELEPIEYE - thPHERE. FRKARE - ERIRBRF)
100 iFa): LY DavhBEITAERAFILR (I HEE) OBEOBOEK
9:40-10:15 {EAKREE (RERRXFHREMEEYE)
EEBRIZHE T 5EMEORE  ERICEISHEOH L LEE
10:25-11:00 ERBA (ELEFIEMEEEMAEER)
REERTEY. TLTEPFEOLLS
11:00-11:35 E&IIKE (EEXRFEGHFER)
EWERH & 5K DNA f#i7
11:35-12:00 #& iR

_20-



S-06: 5B HEEDE LG FEEAFH

8/22 9:00-12:00 1%FF : Room 3
TEE RIBLR (RBEYERATR)
EARAEE: BAE

BABEIGIE, bbb, HROBEEENEAERD Z LIV IIUD THEIGH E /2D | KRB BERET
KIS CTR < A5 TEFICAFIARBEIZED X5 LT 5D TL X 20y, FE, 77 DEWFOHE
BRIV, EEEICIEZHIET 52 8E FRPHALNERY | HEREISEEN ED X 5 IZH#(bT 5 D003
LTobhnoTEE LT, SEIERAEY TR I DEGE IS EE D 53 1A% D 5o O R 4 B & 72223
O, EARIEO A =X LPFIET DD EEZEZ TNEZNEBWET,

9:00-9:18  RAIAEF (AREMEHIER)
FLHIZ - BREMTED K 5 ITHE L Z=h

9:18-9:36 Bai# CELEME BEAMEBELHMRR)
AADRZE S P> THERL,

9:36-9:54 OIERFE 1. ARERE 1, TEE 1,4, WFE 1. FRMAEN 1. NIARRE 1, BREE 1. PIESE
Z1. BHE2, HAES. BEHMX3 (1 EX-RE. 2AKX - RE. 3EX - FR#itEE. 4 HiiIX)
hA L FDEBRBICE T HFIEMBIREEOEL

9:54-10:12  FERE (EXRBRWMHLREHER
BR—MENREDS FREBS S US/ LEROREHR

10:12-10:30 OEHERE 1. BEAWESN 2. IODERT 13 (1 HEH, 2 RRRREXE. RE. 3 B#HX)
BHERERICETLEECTMFIIRETIL

10:30-10:48 FEJIHEE (EYEF - BHEEER)
RLYARYYADT J LEEH - BRERTMEIEDK S ITELELTE-OHD

10:48-11:06 #HEiE=E (BRLEH - ELRLE)
doublesex B F TSR ROMEBMIERHE

11:06-11:24 OBREE. SRR, F)IIEE RX - lRHEE)
YAFETTNDORAVEBRERODTF A H =X LE#EIE

11:24-11:42 OZREEHA 1, EHHAL2 (1RIX-REd, 2 EERPIREGE)
IR DD T : >0y FEBEHIZLT

11:42-12.00 RAMAR (REEMEHAERH)
HEEEGTEE DT & SHHE
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S-07: #LERBFEE [LORERE] "oiRALET

8/22 9:00-12:00 =15 : Room 4
TEFE : ILEEAN (FEX) - FHE (BERX)
EARAEE: BAE

SEIEREYOME L~V O (FEMER) 2 FH~ 2 EAERERIT, 20 HHACE 0 D IBRA 25 R 4%
FTCE T, BAEOEMOERRNE, X0 RFEE - 22HE - AT OB TH S, v 7 ik, A ZEEE
REBRELEIFERONTND, KV URV T AT, SHBOEIAERTER, 2o [ LoE] 280X
ITHED ANTHTL Iy, EWVHEENS, 2D OWEALERITE T AR EHEILOKEAIZ OV TEZ T
SN

9:00-9:10 Introduction
9:10-9:35  FHHEZ (BEFK - FEWL)
ESHEDNRE - ST O R EF S RMBERILE
9:35-10:00 tFFm GREKK - B)
MBBREBES L VEZ RN
10:00-10:25 FE#t (BRI X - 24k PD)
HEEOEALITEE LT, ERPHLTOERETVOELELDRE—2FDELS
10:25-10:50 FHE (dbX - dLAE FSC)
KRB EEDOEBRBE~T VY a0 HEDOKRELLOBEKEZIES~
10:50-11:15 {EEEtRal (WA X - B)
FEE-BXHAROSFELI L BEIHETBO—IREMR
11:15-11:40 RBEM GEX - AR
JAVTATER>-HRADHBRE : MENOBSHRIEICERELDREZRIVET
11:40-12:00 General Discussion

_22-



S-08: DNA 815 - ERZTE - KA  £TEDFE L THOELLE

8/22 9:00-12:00 =15 : Room 8
TEE  Z/8FE - IM—= (ERX)
FARAEE: BAE

EALDOWIZEIL, A & DT BENTZEREROMFUTR T2 £V 9 A A—=T8 REZITRB, LvL, BRa 7R
RNRFRERZGI SR L, TOEBICLVDBADRKRYLT 20 TH->T, BAADEZIE, BHOLDENDHR
DL LW N ORE TR D E B FEA D, RVURT U LTI, BRERAERDO TS, AR
NSDFH BDAMBIDRSL E . Z D7 ) S L~ VAR L~ L DB 2 L DO R B Z D,

9:00-9:05 INE—Z= (EX - #FifEsE) XL oHIc

9:05-9:30 (OMasaki Fukuyo1,2,3,1, Toshiaki Nakano4,t, Kenji K. Kojima1, Yingbiao Zhang1, Yoshikazu
Furuta1, Ken Ishikawa1, Miki Watanabe-Matsui1, Hirokazu Yano1, Takeshi Hamakawa4, Hiroshi Ide4
and Ichizo Kobayashi1 (1University of Tokyo; 2The Graduate University for Advanced Studies
(SOKENDAI); 3Chiba University; 4Hiroshima University T equal contribution)
BEGYH LEFRBRE VNSRS

9:30-9:55  REXREE (BIERGSBMBEBIER
STEMEREIZ #5175 DNA BE L ERER

9:55-10:20 O BIFFHEME 1, BRHEF 1, BFH1, KFAHFTE2, XXM 1, #EHE1 (1 AKX - &
ERF - itkae®lE. 2 0K - B - B)
EMERRICE S DNAREMNSIBC I IFITEFLEGRR : BRERHISHELEMET

10:20-10:45 =B/EE (BEX - #itEsE)
NABEFORIE L £

10:45-11:10 ONITHREE - #ARTE (BRK - #Hefsh)
Rt —I T oY —2RAVEERE T O0E—2 —OBBHEN

11:10-11:35 SEHFEERL (RK - ERF 7/ LERZSFH)
NAT / Lk

11:35-12:00 £HEE (FEX - E)
IESIRTAIRENAELR
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W-01: Evolution of Modern Humans after “Out of Africa”
8/20 14:10-16:10 =15 : Room 1

rEEFERtY (BiLEEFHRER)
ERSEE : RE - BARE

BEZ 10 TERNZT 7 VA BIER LI2BRA DA, B E DNA T — 206w U b, ITRIEANEERHC
DNT, AFHIRIRAIERBIE & DNA OXHGIZ OV T, WA ITEAL 1000 N7 LT —H OFEFTIZOWT,
XANDEE DNA 7 LT —Z 2O\, Jinam (3R 27 Y hEMMOEM T 27 NEEM D DNA FEHTIZ- DN T,
ETNENwm L5, ZNbOfEEND, L LTHARAD R —F TR L T o ek T2 E 0D ER B
THZENNRLNWTHD,

14:10-14:34 Osamu Kondo (Univ of Tokyo)
Evolution of modern humans after "Out of Africa” viewed from hard evidence

14:34-14:58 Ryosuke Kimura (Univ. Ryukyus)
Genetic basis of human phenotypic diversity

14:58-15:22 (OYosuke Kawai1, Naoki Nariai1, Kaname Kojima1, Yumi Yamaguchi-Kabata1, Yukuto Sato1,
Takahiro Mimoro1, Masao Nagasaki1 (1Tohoku Medical Megabank Organization, Tohoku University)
High precession whole genome sequences of 1,070 Japanese individuals

15:22-15:46 O##;ZFHA 1. Kirill Kryukov2, Timothy A. Jinam3,4, #id8—Z 5, {fREKRTF 6,7, WAL 7.
WHEKRE 6. KAE7. HIBH 5. #/ L&A 84, FHFE— 1. FHEMB 34 (1 FHE - NF. 2HB
K- [E. &GN - £H. 48K - &5, 5RRK-E. 6 RK-H, 7RX - &, 8:&EH - L&)
BXART / Lo R-AFRINSGADRIE

15:46-16:10 OTimothy Jinam, Naruya Saitou (Division of Population Genetics, National Institute of Genetics)
Tracing human migrations in Southeast Asia using genome-wide Single Nucleotide

Polymorphisms
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W-02: KIRIEEHIETNBEALMNZT EOMILR &L

8/20 14:10-16:10 =15 : Room 2
TEE : FJIE (BEKXKF) - HikEE (FHEMIKSE)
FARAEE: BAE

WAED ¥ — 0 o ZEA DO KRB IR FERIT D A NV AT b REREE L 52 /T TWD, kxRu AL
ADT ) I 8T AT VT b= A= ANMET G ERER & OMHAEERIC K D= A7 — TR,
ZD— ) THALINZ 2L B L2 T R YA S ORIE R &M KBHREELS] 2 F O CREUZ ST ES/APS
fa D53 b ~DEE G ST o T, A TERZRIT T2~ — 20— & L TOISH O ATRENE &R S 7,
KU VRT T L TIEY A NVR L DORIRZ R DHFEE O FH 2 \GERWZEE, ZOMRESEZTY
AN A EHEALDOBRICOWTBINE & dEm L TV & 720,

14:10-14:30 /NSEE 1,2,3 (1 /XK - fFeffdlE, 2 /XK - ERBE. 3GIRI)
D=5/ LgFEN,rS BHALMIE--REML FAVAMILADSERE

14:30-14:50 TH#E (EX - VM ILAH)
RADKEENEKRL bOISILANSES
14:50-15:10 OLBERF 1. BIE12 (1 KEKFE 3470 - F/H{RAFREL 22—, 2 RiKFE
EFEH EREFR)
RIEEED A L RABEEROEF DS / LELRET

15:10-15:30 /MAEKE (1 BX - £MEIR)
RILFILILAARILAY FOBEEESA D =X LA

156:30-15:50 OFJIZBN 1. REH 1, LAXE 1, hHEN 1. ERE 2. BREF 1. EHE1. IR
X1 1HEK - 90, 2HRERERK)
BMILOFIANADLHZIM IR EBEDHEE

15:50-16:10 FNHEF 1,2, FBHE 1. BAKXA I, E4FE 2. MARZT 1, OtFRE1 (1 RiENA
TR -NAFHAIT VR, 2EFBEmK - HR. 3BAREa—Ly v AH—F)
IRS. AVITNIVTEDABREBERLEEIMNILRYT/ LOFAEOHIEHNELLEFDRE -2
ETHASL UIZBITAEK
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W-03: BADELEYEFIDE L= HEIEHEEE

8/20 14:10-16:10 =15 : Room 3
TEEEFNLT (Bristol X&) - fER (IUAKXZE) - ZHEE (BERERHTARHA/ERKE)
EARAEE: BAE

TSI IE S A E TREAIT 22 > TV DS, B EWICEE T 2 Uiy 7 7' e —FIXEZZIE LS
<7, Lb BROEA, BHEMICEL TUTE-72 Lo T0WNEE, #EMBZIT ST 2
Sl RKU—27 v a vy 7T, FICAROEBFEYSBELEELZFLLE LT, U7 7 r—F016%5
2L, ELFONL - HERFA~OREMERT L EbIC, MEOHLNEEREHED.

14:10-14:35 FER (LOX - Ef)
BAEERADOILEL

14:35-15:00 HAHFE (Bristol XZ)
EHEV~ORMENHREBAEZOGA

15:00-15:25 B TFi&ER (KX - BFERHF)
MRERIEFDELEMEICE T HEMR : Hlah SEE AIMET

15:25-15:50 MAEF (EILKFXRFRMSILEFHER)
BHUEEBUBTRIC B T 5 AOERE & XLiEiE

15:55-16:00 =FEERE (BXRERMARAM/RRERAZE)

16:00-16:10 £ {k
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W-04: RED LM &EE ~BELE, HEYME T~

8/20 14:10-16:10 =15 : Room 4
TEEFHEAN (RERKPF/ERATO) - —HEEHAN (HERIEXP)
EARAEE: BAE

ARONCFWEEZ R T D720 ORE ((LFER) 13X, TR bFIANRER ] 72 8L T, AMDEFIC
Lo THAEDKRETH D, ICHPhbLT. BETLILTRDEZDAD=XNIZHET, EWORIEIC
Lo CRREBE G OEER b B2 > T D, KU—7 v a vy 7T, HHEEMW - B - fh - e
EL BERIAEME RO TIRRIFIEE T > TV A RBLOE TG 2 &, [ZRREET) 2k LT,
HOSEENE & HEALIZ OV TR L 720,

14:10-14:20 #FHFF AN (RIERKZF/ERATO)
BETFCHRARCBREDEL

14:20-14:35 OBZBEXRE 1. EHERR 1. BEMA 1 (151X -RE. JST ERATO HRt® BEIS
Fo7adzy k)
LRY (LoFE) OBY~IIANLERFFEFTCRESNLZORBBAD=X L~

14:35-14:45 —[REEHRAN (RIX - £d6)
POUYEFDI7AEVRBEENLI-EMEDTHES

14:45-15:10 ORWBRA 1. FEHABE 2. KEZ 3, NFER4, FNE1 (1IT EHEHARE. 2B KXF.
IXRRKIHK, 4RI K)
TINFavOBEERRICEDL S ILFRESBEHERT

15:10-15:35 [LiERZT (LK - R#E)

RERORK L ZOFA
15:35-16:00 AFR—ER (RRERK - £2HT)
EHDREZE

16:00-16:10 ¥A & 5T5m

_27-



W-05: ZERDFIHRDELL EERDSTFEMF

8/20 14:10-16:10 £=1% : Room 5
TEE : €H BX (BEZIKRE)
FARAEE: BAE

7 DOSEARE RSN S AW CIRE SN2 & T, BEOEMBIG 2 ) Bis T O A LR
HITATR 2 DRI o7z, 2 2°C, BBHEROMERF-CRBUCBI 59 5 EE O FIHR S AN RRSL L7z 2 &
WO TR, EEEICRA W T B THONREE TH D, —J7, fREZHE S 3R ok ofc T
I, ZRE ANTHICT A LU THT R EMY AT ANE BT 2 ENAREL oD, AU—2 v a v
T, BETFHEBLROEL 7025 RNA X° (RNA, A LHREETHEDR, ALX AT 5 MR THREE
HI7e P78 2 BB L C & 7ol 21 2. & O RATR & i Do

14:10-14:34 H|RABALR (BFEKX - LinEmHH)
BENGY /) LTHA VIZAITT

14:34-14:58 HBEHXEH (FEKXKE- I)
HEFREHNER S TOSRBRBROELS FIE

14:58-15:22 OBHE#E. BEiEX (EX. iPS #HZAT)
AL RNA YR T L#EFAL-EEFERE &R E R HE

15:22-15:46 TIFEAR (EXHETEESHEN
JRY—LBEIZKZNY T THIRTE

15:46-16:10 £HHEX (BIEX - kinLEHst)
EREWMIZEITE V7 —LEFEOERIK tRNA DL
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W-06: IRiF DNA : NGS M4 /- 5 T A REFHRZEEILFICE S FEMTH

8/20 14:10-16:10 =15 : Room 6
TEFREACE JLEEXDE) - £FITA GEIXE)
EARAEE: BAE

WA — 2 o — (NGS) 23kx RBVES WO K 9127 TA LW, AL B8N T
HETIERL, =aF ) I RALMEND KSR ALV TOARBFIIBECEEL L 2o 5, KU
—7vay TR DK ) S W o TeAMBREERZE O b D7y bNGS A > 7DNAMHT 24TV, I RAEW
DIE « RIERAEREE(LIORIE, A A~ RACEL ETEHIFRENIES O LT IRFOMELBN L, TD
WAL ROV TE#ERT D,

14:10-14:15 FTARIZE (LiBEXR) B®REBAN

14:15-14:35 FIFES (RK - RE)
NGS A A N—a—FT 4 U7 hb&kYEL DERE/D=OHIC

14:35-14:55 OFMAIZE 1, BEH 2, MAERI . XEE4. kHFEF4. HFE1. HHEEF 1. &£18
tho, IBFEEH 3. EEITAL. BT 6. Katherine Maslenikov7 (1 dtX-FRE. 2 FEHRE,
BEIK-BRE. 44X -KE, 5EELK-E. 64K, 792 UX)
DEICKANGIERMEEMBHEEZED

14:55-15:15 OEBITA 1, BALCE 2, BER3. E£XEH I, EFHER4. BBES5 (1RLEK- AT
LANATNUY 24K -RE. STFEPRE, 4FLK-RE. 5 K- RHE)
IREDNA AZN—O—T 4 VITBRDI-D/INL T 54 VBT

15:15-15:35 OXBHFFE 1. mREE2. ARHEEF3I. BfIX4 1 EERIKRE - VIal—2av,
2ERK - EMER. IKRKEK - E, 4WFEKIE - ABRE)
IR DNA 2RV KBEBRRTOEND i - EMEOHTE : ELPE~DEHATEEMIZ DT

15:35-15:55 HHHEM (FHEK - AR)
ERREEE U C 2 T RMEMBICHFERWVEZE 0N ?REDNA F—42 %Ry F7—V BRTHE
EXA)

15:55-16:10 #EE#w 7%= : EEITA
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W-07: 1178 - #STEIOMHE - RHW - S FEBHI ST DEEREZEZ
%)

8/20 14:10-16:10 =15 : Room 7
TEE : BEKRN (ERERKXF) - BlIEF (BHEXE)
FARAEE: BAE

B OB Th 5 LMK, & 5MARHEST 2 OIEARBEEO DL S ThH 5. FHCHFBPH
KATBIOL TR RIER R L, ZO8RIEDS RIS S 572 5 WIBEILO R L 2> T 5. HHTHIR
FERATB E D & 5 I1THEAL - SHRAL LI D& Bl AN T 51218, FTBIOIAE & 72 %0 T - A SR O B
BRRARChS. KU—7 v a v 7T, BE, RH, RIEICHT DITBRERITHOME - 95 I -
HERIBERERN LIRS, E0 85 RTHEEOELR AL OMILE b b LEOHEE L.

14:10-14:30 RHEZRF (RX - #E531k)
H—RX MERHMEGFORRNERNBH T 5B BOE(L

14:30-14:50 /MHR¥FR (FEILKZE BEZEHEEREERFT/HRER AL RUM))
HERZ SRADEEFHHR

14:50-15:10 OFRIEFEF 1. BHME2 (1 HX - [RREXIE. 2BX - &H)
BEIVXIIET UM LBRBADTEEERBATBEED A H =X L

15:10-15:30 (O/ME HE 1,2, Bruce A. Carlson2 (18X -[RE 273 22X £9)
BERAICBT (23 2=47—> a3V ESOREBELZMTT 5 HEREREE L TOEL

156:30-15:50 OFRNEF 1, LNAHIE 1, WWTKEFH2 (18K - RE, 2RILK - £aEF)
EEAD 1FH] ORRGELLE L0 MiEEE
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W-08: IEEDHEIL - RERORZEDIRMDEE : /ILIROEYTF

8/20 14:10-16:10 =15 : Room 8
TEE : £H  KEREHEE>S—)
{EASEE : BAKSE - £:5E

ﬁﬁm\%mﬁﬁﬁﬁ%ﬁ%ﬁﬁkE%@ﬁ%lﬁ%ﬁ5@&?%%@%&~&$F%@@5ﬁ Z DI -
BRI RAR TH D, Fali o i3, i - RIS IR L, EERFERRICEERRE Ot & FE oM
N OV dES BREE & B e A R B EERE(L ORI L o THRERD TNV —T THDL Z L M LT,
FZTHAIE, UL BERRICS ) I 7 A - AREARR: - TERES - AWM HER(E IO 21T EREOH
L0 5 BUE DB E] - T- LR O fEIA &2 W O LI L W #ED T b, AU —7 v a v 7 THEERED
MR R ZRRIT L, S%OBREEEim LI,

14:10-14:30 OFHERE 1. EHEEth2 (1 FRIKB. 2BHREILIX)
NIVIEDSEEDELCDOMEEZES

14:30-14:45 O—ZEEM 1. FAR 2 (1 BRERX. 2 K#ft - ELKksh)
BHS L URB-BMESHICES T 5\ IEDS T EFHEL

14:45-15:05 IWEAME 1 OF)E#H2 (14X -dtHtE 2@HRK - E#)
NIVIREEBRDHREDEL

15:05-15:25 (OMary-Helene Noel Kawachi1, Masanobu Kawachi1 (EsLIREEH)
Characteristics of Triparma laevis f. longispina NIES-3699 with insights to its life cycle

15:25-15:40 OIREE 1. MMMHTFHE 1. FIERF 1. Fdd 2, FHR3 14X -RE, 2 BHE
K- BFEEMEIR. 3 RILKH)
NVIBEORENA AT —h—DER

15:40-15:50 OF#EE 1. FEEA 1. TNEH 2. £H 3 (1 KRR, 2BFREKX BF. 3
IKF 2 B ALK HE)
NILVIEDFZ I M7/ L

15:50-16:00 OfEBEE# 1. ASEE 12 (1 HRX - RBREXL. 2BX - £WER)
I8V FE Triparma laevis D%/ LT

16:00-16:10 #&&tEm
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W-09: International activities and collaborations on the evolutionary
researches

8/21 14:10-16:10 %15 : Room 1

TEE  ZEEARE (KAUST 4927 SE7) - RAICE (LBEXE)

EREE X

HEALFZED 3 v N T — 7 ZHRHPIIEN > T D, KT =27 Va3 v 7Tk, S TR O =7 LT PI
WZREBR N2 72 & L WA COEIF DO BLRSCERER 2 R v N U — 27 72 EIZOWTORGOEHR i35,
Frio, EBRBIZRBITEH ) OREEZE 2 TV L HR0, RN TOMREELEZEZ TV LETF, FEICL>THM
IRIEREH O L 72D L HIT LTz,

14:10-14:15 Introduction
14:15-14:40 Masato Yamamichi (1Hakubi Center/Center for Ecological Research, Kyoto Univ., 2Dept. of
Ecology and Evolutionary Biology, Cornell Univ.)
My postdoc life in Ithaca, or how to survive the long winter
14:40-15:05 Kentaro Shimizu (University of Zurich)
“Internationalization” of the universities, and studying evolution in Japan, USA and Switzerland
15:05-15:30 Takahiro Yonezawa (School of Life Sciences, Fudan University)
Looking for the Lost World in China
15:30-15:55 Takashi Gojobori, Katsuhiko Mineta (CBRC, KAUST)
Arabia Felix!: Expect the unexpected in evolutionary genomics from a scientific community
of international heterogeneity
15:55-16:10 General Discussion
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W-10: EBRBEVMEDRILEZHET S

8/21 14:10-16:10 =15 : Room 2
TEE : BEBN
FARAEE: BAE

AHBEADOEDS Lz ZNE THXATEEMAEINORRISRMEZ28 &b 0 AREROFEITEANIAY |
NFDFHGE FREME 2 RAE L CE e AEMEERIER Kb 225 5, 0 X 5 2BUR B BAEIT 5121, 30 B4
DR 2RO EME 2R & L THAx DBES LA TETLEND 5, AL ZREILNL T 25 O3 H AR
BENOIELT-AREEARATH Y, ZNZWET LN ERERETH D, BRI Z B fEh Tk
M EM SN DLSE R BT 5, BIREEAZITES 5 2 & T, NEICHIA ATREZ2 HRE TR EZ RO
52 LN TED L, BEORRTHDEMDIERE L EREDOER Z B 2EINITICH TE 5, & 250, HARY
ARz « fRE L THIES 2k 585372720, AARD ARLBZAFIFUIRE <z L > T, #
FEMORRIERAZ L0, BRLERZ R L, AR LR ORFRATRENEZ (RiET 2720123, AR
SUEAZE - RAEL THITES 2 ARSEHIEOILE, $72bb TENAKEIEWEE BUHETH D 2 & &
T D,

14:10-14:20 EZBHW (AAFMKFEEERE, ML
BAfEIRS LR E BEA

14:20-14:40 EFEAXEE (BXEMRBRE. BROKXFREVAI VR &ITay—Y3y U8 —
FEHE, ERIERPRELE)
TE QRS EYE] BIARTTOEREMLEBORY EH

14:40-15:00 ARHEEH RERAFEZHEYRER)
EMBHRUEOEBEFRONICT S TENBEARTIEME

15:00-15:20 THER (FREFEMKE - %)
NAFXZATAADAvAELTO TEMLBRBIEME

15:20-15:40 {kBR%E1T (AXRFMIBERERE. HBHFERNTKERKFEHIR)
EMEROEEL TEBALEMEE)

15:40-16:10 #&FH AR BERN (BAFMRBEESE. LBEXFLELR)

-

TBUAABAREZMRESESE, RERXFESE BHR)
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W-11: BEHICH T HHELHBEEDEIL

8/21 14:10-16:10 =15 : Room 3
TEFE ERE (EXRFEYE). HitihEE (ERXFE)
EARAEE: BAE

BIECHFix LR IEOFKRIZL Y | PAROREHEOIIEN - RMFHIZRIEO R E SITHRH#EINT
Wo, ZTOXIRRERZHEMEDS, BEFIMMCATHBIY O/R) T, ZOELIEREY: - HIETERE I
NHoEBHEATHDHHED 1 DIZ->TnD, KRU—7 v a v TliE, BEDEBE~OEL~DL B
—lZ< bz, GEREOWM I L OO - BRETERE PRI TR OB 7= 2R R A FR T L7z u,

14:10-14:15 #HiEE (RERERX)
General Introduction

14:15-14:40 EiRE (EiLRFEYE)
RHEOEREEET 5-HOHMELIL

14:40-15:05 ARF (BHARIBEIBZYLE)
BEIMSCGhGEM o2 BITHICK &5 1 XADHIH

15:05-15:30 FREPAEIFC (RIREX)
ERBDRICH TSR L HEEDEE

15:30-15:55 o#ttbih®#E 1. Lawrence M. Witmer2 . EEE A 3. Khishigjav Tsogtbaatar4 (1 X - fr
I8, 2Ohio University, 3 KPrmiLK - B, 4 Mongolian Institute of Paleontology and Geology)
ERBEER= Avimimus portentosus 28 1T 2IREEHF L ONEHHED B

15:55-16:10 HEE%
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W-12: 5/ LIEEHRMA S BHEEMOBEILTERIZES
8/21 14:10-16:10 =15 : Room 4

TtEE FETDS (ERXFE) - BlFEH (FEHKXFE)

EARAEE: BAE

NI A OB & IR BREICEIS L TAFE LT D, ity —7 = h—oR kY | BAERTHL Y/
ALYV TONTAREIC /o> C&E T2, KU—27 v a v 7Tk, BEMDICB T 2@EIGHS %, 7/ & B85
FIERE W27 7 —FIZ K0T 2R &/ L, BERH O 25 ) DFIEO A #% O REBIZ OV T
D17 9,

Pt (BRX-#483k) ELoI

OmLEEA 1. MART 2 (1 5HE - BYWE. 2IKEX - ALY
EVMESMEORE £ HEDE Y ORILRES

OBRAFMA 1, EIR=-2 BIEF1, kBHIE3 4, 5 XE=ZE4, ITE*4, FEx21 A ERK-KE
£, 2BNITHALIMEFEE, SEEAK - B, 4K - £REBE, 5JST - S EAT)
FOREMICHETEZERIO 2 A TOMERE

ARBESH EX - @&t/ BXK - £HER)
BABAT—ILTOT ) LEBNSNIH NG FFOEGEEFIZES

Nk 8 (RXREMERD
Vigna REF £ D £ & IRTE G

BRBEH (RX-£8u) a4k
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W-13: Endosymbiosis and organellogenesis
8/21 14:10-16:10 %15 : Room 5

tTtEE FHE (SBERMHEZERS)

HHAEE: BARGE - &5

TR R TREREL VST A NIRRT IE, Kl B AEYICEIA TN TZMEORE TH D,
MR N LA S S BRRAMB OREA & L CRBOBI & 52 508, T4, ZAUTPTHECT 2 B 72 Bk 4 4L
WeERDR A L BONY S0H D, KU—27 2a v 7T, MldNEAERRA LT3 T OME(GIEFE Z IR
VIR% & & BT, THHANVT R T DEITLooH 5, LV EROEBWEARICONWT, HHOMAE
HH LIV,

14:10-14:40 Kyungtaek Lim (BRD, AIST)
Transitions in rRNA-mRNA interaction during endosymbiosis

14:40-15:10 M#AFF# 1. BBHEH 2. PIUSER 3, MIIFES 4,5, BN 1. GHE—ER 2. SELE 6.
offiE#E 2,3 (1 UK - REI. 2HKK - £EMRIKE. 3HEK - HERERR L. 4 X - [RAMEER
B, 5RK - [THIIKIRIE, 6 KK - 7OT7EYWER RIK)
RILFENTELD2EDREHAEEE . EREOMBAKEZN L -EREMLBEZFESHL
THELEETILELT

15:10-15:40 K&t (3EHF BRC JCM)
o7 VEBRAOREEMERAOHEDE LEE

15:40-16:10 5 (SHBEMBFKZF - EIRIS)
BMROA LT R SEL
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W-14: {ERAEYE R RER

8/21 14:10-16:10 =15 : Room 6
TEEFILFHE (ERERK) - RAWAER (REAYEWMERD
EARAEE: BAE

APy FRFEET, HAEYT A FEOMRIC LD REREREZ R TS, ZHIZZz 512,
iz OoaHICE EELT, EEAERMICHBI LY, BEOEBIBRLBERT L2 itk T, #kx
e 5 TR PR SEER ) FIENRIEL TETWAH, ZOHEX, X7 EL~v, fll), 8.
WAEDRSLAREDFHTIEL D OIBRSER LV THERIC R > TRTWD, ZOFEE BRI HE N L T
D55 B OMFIEE A% DR EATREME L & TRMZKIE L, b0 ROMIEERZ RS,

14:10-14:15 ROEAR (EREYEHEA)
FL®HIZ

14:15-14:37 OW#EE— 1. FAEN 2. SRR 2, OAEH 1,2 (1 ]RK - BHR. 2BRK - £ @)
AIRNABHEIRATLOBELTERLOHEL

14:37-14:59 OHREE. 0FEH B - £EH X TLHE LS )
ABEDOERELICK DBERELRT M F SV XOBH

14:59-15:21 |IUEBAE (RREREKX - &£da1)
40 EERIDEES >N\ OBERER

15:21-15:43 RAIMAR (BREEYZEHZA)
BEFHBRZICKIEECREOETEHELL

15:43-16:05 HEE— (E#HH - &Y T0ERX)
BER—KBEAI#ER

16:05-16:10 IUEFEBHAE (RREREX - &£da1)
FLH
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W-15: T[5! | #{LZF

8/21 14:10-16:10 &35 : Room 7
TEERINKD (ELERFHER) - KE—E RERFILX)
RS BAGE

AW BRHER EOHERLBRE TRE 2 SMEHERPEIL, O #bAEYFE 0Bk E 5[\ &7z, TED
KRy —7 2o =0 ) ARESIROREIL. 20O X 5 REEAWITIIT 2 EFAAR R E ORI
IS, EEERORAAFIEOUZE L Vo720 NE 52T TnD, LaL, WL BN HAT 231
HBLEI L, RV RERBEL LTCEEBIIENL DN 220, Ry, BOonsR0n] Lnsr-g
KON NEYRFHEOFETH D, T TR —7 v a v 7Tk, SEIERTANRENOHEEY ZH
ML, fAoThd| BT TELEVENTHO TR TEMERRELZBE 216, 5] LW IIEFIC
FA e T B AOEENM L | FDIEITIRD D AR O RTREME & i L 72\,

14:10-14:15 {EEHEA

14:15-14:35 K5—IE (REBFFIIK)
FAAGVWREZERRATT S : Y —IIA4F—ETAVREHIC

14:35-14:55 BEAHAE CEFHAEREARERE)
(85 ! ] RisEmE

14:55-15:15 OFJIFTY. LEE (ELEEFHIER)
DHA A8 5 FiIRIRIE A~ OB IS HEL

156:15-15:35 OnEHZ. BEB8#8— (ERKXF)
KEOAMEMLEEOHEBREBEICEES

15:35-15:55 H R (ELEGEFEHAERN - BARMRESBIMAES)
BINEEL SELWMEYDHEL

15:55-16:10 A& H

_38-



W-16: 4 —Eb—R4E

8/21 16:30-18:30 £=1% : Room 5
TEEWE B X - #hIRH) Fith £2F (ELW - £%HJ7o+EX)
FARAEE: BAE

ZoOWMFREFHAECH D HSNTVD, P THUREMZFICIRY AL B LBFFIRVHTHRERZ £ T L%
B2 TRESEA ] 13, Bl OEIZI W TR TEERBERIZ R L TR, 2o X512, REMEY
6% AT & DB, 2L OEAWMEWERFET 21O OMIBRIRE & W o IRk R E A
EELTWD, KU—7 v a vy 7Tk, BROHEWDES Lo EMTORE . 22O ICE R
HT, WEOHEZRAEDBANOIEEST LI L2 RET D, ZONFOHEL BEESTHERGONIEE -
LEHEICHA, RAORREZIAT L L L bIT, SRORMAZHER LIV,

16:30-16:35 A > bREHY 3V

16:35-17:00 ##E & (X - HhIRH)
Hox BIEFMNBEHHEREDRE —FHHALVIZET2EMBOEL-

17:00-17:25 #ith HRE (EHRW - EEtr42-)
BEMHNEIERIITERHLEDTM T I v I LEREBEL

17:25-17:50 QOFEHEEE 1. JNIOERT 2 (15EK - AR, 28EH - AT L)
BHEAICER L= AREN-RAEOHEAH =X L

17:50-18:15 /N\E & (GLEHD
7—NRRXa5—EREEOE - MRENZHERL D

18:15-18:30 Etif - &
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W-17: ERE SRR DHEIL

8/21 16:30-18:30 =15 : Room 6
TEEFEER— (ERERMKE) - FiBEE (BEFAXE)
EREE : BXE

HER M EZ RS T 2 b DD — OtLT%BWAW%(ﬁﬁ%)ﬁ%ﬁ%hiﬁoiéﬁ%®g<%w5g
FEEMEY T Z OBMR Y AT LRED LSRN L, ELLTEENER D 2 &k, ARORERE
WCERTDRWTLE 9, KUV—2 3 v 7 TIL, @ﬁ’%bé%ﬁﬁgf%ﬁ%kbﬁ@@%&77m—
FIZ R > TEAEARNROEITIBDIEE O ZiEH 2B U T, EREGHRROEE, BIE, £ L TARKIC
DN TCiam 2 RO T2 & BV ET,

16:30-16:50 OfE¥EMH— 1. EDLH 1,2 (1 REX - &£d@. 2EHK - [ZR)
REBWMS a2 FY THEGESH SH-BEESOEL
16:50-17:10 OMEFIR 1. KBERMN 12 (1 RRIFEKXY - MiREGMARA. 2HRRIEKRFE HMESXT
LFFER)
HLEERES  Boh-7S /Bty FTREShD 2 UN\) BRIZMEZFERT H1-DDELSF
TRy —
17:10-17:35 EIFEAER (EHRH - £HMTOERX)
XBE) RY—LOZEEME
17:35-18:05 #ILUEZ (GEHF - BEEYMF)
7S/ T7YIVIRNA GREROMEE L1
18:05-18:25 FRiBEE (BX - AF)
9>N9EkM§*=¢75/MUN—hU—@%ﬁMﬁﬂ
18:25-18:30 A
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W-18: mEDkELEYBEOBEIGEIL

8/21 16:30-18:30 =15 : Room 7
TEE . EHME (FHh - DX TLHEHE., FEEmEemMEtL 2 —)
EAREE: BAE - £33

TG 2 AT DRI BT DA 7 1Y = 7 N THUERERBEZAB) OfEHT & MK o AT L7 DR
Zil U, pfoE LA E OREISECIC BT DB ER S S H D, SEYE, MBS, AR T
LR E(ERART, AL E OB RIETRI R TE N B £ D EEIEIZ OV T O ZAT 0,

16:30-16:35 [ L &I

16:35-16:53 R+ & (Bhef. HHIK)
BiEkE L £ DR

16:53-17:11 FiE XB @Etr2—. B P RXTL)
AEAfE SN NI4T0V

17:11-17:29  H# ZtE (BB, FiR)
BAED 7 EEmE

17:29-17:47 Hig & REtU % —. Tl - VX TL)
BEBMAEICE T EGETFOKFEEEBT—IL K

17:47-18:05 BAH # (EEHF. BEEX)
tEE S UBBHERKICESTHT / Lk

18:05-18:23 ERE it @EL V42—, BR - VA TL)
FBIR R DR BRI EET

18:23-18:30 #&h I
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W-19: INHK AR ¥ )L o KEE] Z5lELE LT,

8/21 16:30-18:30 =15 : Room 9
TEFNIESH (BRERAXF). HEEHMNE (NHK)
EARAEE: BAE

M RAEWT D O REDEBNINVE b2 DIRIZE> TS EWnWd a7 hob & DNA HHD 5B
SN RS T DOWIFEERAN L2 NHK A~ vb [Ed ki) 14 2 LT B” NEENRT] O
Gy bBWe (50 43RitE) E4T9,

bR YT 4 L X —THLMEBHIEOBHRELEZD LD & 9 ITHFMAEE S, fiES L TNE,
BB ZZ LIS DT 2 RN TN D, TDO T at ZARHWEBER 2/ 5, 20O NHK ATy L b
EB - ENCRVREMEEO 2 TR L — v g VTR EBL LR TR R SRSl TICBRE ST
WD, RI—E TR,

16:30-16:40 #REFEA
16:40-17:30 NHK AR v )L 4GmAKEE] F—8 FI1PzX MR Lt
17:30-18:30 #EHFIE (NHK T 2—TF54 X)

ZLT “EMmKELE" BEFhi
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PoMN)—FoH- AWEE—K
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7Y —FEE

EEDRA - REAZZAS—HELELHARBOGAL L, ELLHAREDS
RbHhohTWDZ &

8/22 9:00-12:00 =15 : Room 6
TEE - NERE

TtEOHREEHL

WRGEE SIFFEE LIS D N % 2550, BH OIS ~ORE A HED 572 DIZF T 57 v b U —FiE#hi
2210 FROBICHELFZO S CHBANCE RS ND L9 T olz, T, HEHE R EHE DY T
bk & 22 CHELAF SRS DS B 5T 2R 2 T D, L LR BIFRE OTEB N Z T T ED L 9 1T
Z BTV 0, Ham SNV OBESITNT & A EHED o 7o, R TR P HEAT TOELBEF L5 L LT,
HEACFSEE N E X TND Z & & EBFEE ITRD BN TND H D ZDOEWRILE SIZ DV Tagim L7\,

1) BEFRHA
MERER (REKXFHEF)

2) PEHBEDERLELRADE-DICELLTARBIZROS &
hAEKE GIMETASFFR, REXFRFRMEEIULHRERD

3) BRTEILZEDKSICHASH
L —F (FERIZREFER)

4) ChHhoHARZROHIBRELEZELZRDI-HIC
BEHEE (RIEXFEXZR - £aEFHRER)
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MERAFA N F

TEENSMIE : 7 OLmNEYEOHR EBE

8/20 (K) ~8/23 (H) 10:00~16:00
6 SfE 3 [ 6301 5%
HiE  RRARFRETARIEYE

FHHEARD L5 205 - (RIS T 2 Z L O TE D~ 7 a LNV OERE W - T2 eimifge, 370bb [<
7] YA T AORREEZONREE B E LR KR AR~ 7 o Jeimbf2e 3815 7 v
— TR E 7o T, FEOBTHO LN DEARSLE R AT A VER LET, ITHHE, B B, f& EY.
b, BEA. #ihes. A%, FRAER L EOEASLER N Ao ET,

Hands On 6 : BMETANhH S5/ XF Y - v 5 1) —@EILES

8/22 (L) 10:30~16:00
6 SE 3 & 6301 5=

WFFEREEE TIT O TV D SRR DM ZE Tld, S I EFRERASLCER AR b TWES, LT, =2
MO LWER N2 EE HT 2Ol F I EREELTFENHAWVWS N E T, WEAND Z LD TERVER
SRER A LT, AR ERE L CAHAEEAD?

BRAR

ENAIL1 (N XFAUSNLE)

T—2 2 RYTHNEZDERBORGHE L £EH

REBth (ERAXZREWMREYE  ERBREE)
80 SV OFFE L, HE CTHRA Sz 7 —% VEERE T D KR AR T SN =50
Rig (7 —=2 RV TTN) OEYIEREZRRL, TOFELEHBNT5H, GO ThfFES ERL
RD, ZOZN—T DFRMHBLHE LI O T HRHT 5,

ENAMIN2 (N XFUBMEHE)

RO

INGEKE (RRKPREAEEDE. LEfELS)
Bz RO MBI OEARZ R L, 2105 OHER) 5 0 H I REE(L O E S & il o B8
DWTHER T 2, RVIZ A AEEIOFTER E T RE | RS, DE, BERFEICELIRALREERD
BERL] LEBRIMENZER LI LT, Fxr bIRIEAFICE D IRRAELOREE 2 L LIz,

ENAIL3 (N XFBNiHE)

R RS MDOBRET VM
HHEEX FHRXFHEMERBEARFZRELLBESF)
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MR LI Ab A D2 < I3 BUEDAEW L I TE WA RIEZ LD, KiTOMmEELZ 54 L
TV K EOEY, BB O OIEARZ RN L, TEOBREIDSN R U725 B 72 RIS IS OV Tl
RN

ENAI 4 (NVRF B tE)

BHEREICROoh S BEREDEL

REFEIRE (RRRFXRZREZRMARR SEHEBYE)
BRIEZYE Velociraptor mongoliensis D &A% (#H) Z | RO LXH L BB LIIREB TR 2, %
7. EEBEOMERIREEZRFF L TV U =JHO, LV IREMZRFFEZ <3 SO R & ik L7
Do, BEEOENE L BICRDEENED LBV Ebo TE i1 5,

ENRALS (WX USMEHE)

—35 5 U R Axelrodichthys araripensis D{tH#

RREE (RRRKZEXEREZEGRFARE ARELERES)
=T AFTART AR AL DAL TEY . TAVE TICBIAREZ & AK 120 EAHE S
TWb, AMEADOEMTHLET ZMNEY =« 77 VLT T VAOIHEIALE L, AR
WCAEBLTWEEEZ LN TEY, WIS L fobomNHER ST,

E/NAIL6

HEMmo LRE & HiE

FBEHAX (FRAFETZE - RRAZKER SEYE)
SRR R I L7 O ZREIL-S 1T 5, S F S E R & RIPIREB O LA 2 R
%, 39 THFRIO R HE LN KW, 28 5 THHERIO A RU T KEOHY, Ao,
5 THFERIO NS =T ORI LA TR EE/BIT 5,

ENRANLT (WO XFBMtE)

B A D ZHRiE

BIES (ALOCICHEKREERE I 12— 207 L/ EMRHELLS)
EAEMEORYIT, B CREEOBAMERE ST 5 2 L TRIRIZHZ DRV T WD, ARG
WIEEAS PTG S D REEAD 5 b, fRBRKEOA A I YL, BAIROZ 0T FREORY
VEX &R L, BUIROE LWEENE L 20ROV TEmT 5.

E/NRXMIL 8 (N\VXFUBMtE)

SHOODOHREHS XRIA/0OCT LEEREFEMS

Bl B (REXFHREHAEEME XK CT - EFBEMER)
BN 2R REN T, 27 v L)L TRIETIVUIER A REE RIS 2 LR TE D, Xfiiv AR
CT & EBRE M &> THZ E O ZefiE 2 “ kot = IRTIciEx ., 20887 — 2% b
LITHBEERORFE L ATREVE. E 7o & OBAEC SV TR T 2,

ENLILY (N XFBMLHE)
K% 14 TERZ A S MEREENHE
BERKE (RREAKFHLREUMEEYE.ERF)
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R AW ICEM AR IS AN SN IESE 00 Et (AMS) [Tz )7 NMIERH SN RE 14 |IEIC
Bt LT3\ ThH D, 2037 kg AMS @ 1/10 BRI EE . W OO MERER L, AMS HiE
RIRFE 14 FAfER I HOW TR T 5,

ENRAN10 (NVXFUSeE)

NHXEROMEEL

HREY (RARAFREHARIEYMETERF)
EEHNOHIER~EE T LT B84, ZA6I1TiE, HIERIZIZFE S T2 WETH KBS R O SR 3 Fo i
I TW5D, HKRATFRIEWEE N T 5 IEEMIEA D 5 6, KR OFAEBERZICEML LIZEEZD
NTWHIEAZRERL, £ ZICRE STV D IR R O EE 25T 5,

ENTIL1

7 T AXHADRHEMNICR SRR KBED EMIE

BREN (RRAZREAREME 7O TIAEEFE)
ACICHIT 800 FEEH, 7 v Ry b« DI MBIZHEEC DTV e a B (1S M/ MERLD , e T —, BB, |7 E
72 k“ﬁiﬁﬁi%ﬁﬁﬁﬁ/*bf:ﬁﬁ@%kf AT %2, ATl L7z NBEEZ 2 T\ 5, #1072
FehED & LI, EORICENRAEMOBELE BIZOTFIETH D,

ENTIL12

BORZNEShI-12EH

EHBRE (RERKEREMEEDE KEETE)
TTUAR, v A=K X 4V (1 75 5000 4R 2D U BEORZISE S - g (R 2R
R 5, EREIRTHLND K& RN LY . NEITYD CRIBHNEZ ATERIC Lz, GEMZENRTL
DRENZES 2 ZOE, ANBUTEMS Th DFFMEIC LRSI 22 2 a3,
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HIEFEEDER (2F)
KRR T—45 O RN New Technology

8/23 9:00~12:00
%18 : Room9

i - AFNE—ED (B#8X - £&FFP)

WA DNA =7 o —DHBUZ LY (A5 F TEITHRITR G RWED G FEIIT — 4 BWEGIZFICAD L
INTpoTe, G RIRHT  IRIART — 2 ZIEHT 2BRIEICRALS>OH D, Ll FRHCRIEART —4
WCR D=7 B DI | D Z RIS 5 72D O R EAT OBRFE B OFE L 72 > T 5,
AEIOHELFE DOFIRTIX, R T — & 215 H T % 72 % D“New Technology”BAFE D Fc Rk &/ L. ¥t
PERFMHT 2 N DNTAT 9 REMNITONVTEZ TR,

9:00-9:40 HfE—B (H&#XK - £&fE)
7on0—4 Rt RFERTORER L FRE

9:40-10:20 B Li#EX (FH1E - HEYEAE)
RAD-seq &% R\ - B ERIGE R HREN

10:20-11:00 . Eif# (OIST - HI4EWY)
27/ LERERORBEHEEE L-RIRBEH < — DB TFORE)

11:00-11:40 NEEfME PRK - 2EZ70>T 4 7HD)
MAFFT [C&BBEX7SA4 2+ Y FOE, BRIIDEMNEBIRGZEIZONNT

11:40-12:00 #&EtH
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TRAMRER
BE, BR. Y. 3. RECHKET 32ELL

8/23 13:10~15:10
%18 : Room9
CE-3E RS (EEK®P)

I AY, 28R b, ThIZEDD ARPHIAWNG, SFEFE Y RTHLRMITHIEL TEbnen 4
LOMED FITHFENTE LT, ONHITARELDIE, BYZICHITHIER, 5L S FHORTTOR
ILEDY, HOEZIINELNT—H LRV, DL ITEALZHEE LT, b o & FFEWTHEH LN
L. b, FELHLOAEDENG, T ONMI LFELIZWE A EBNET,

13:10-13:15 BA

13:15-13:40 Eff E (EXHZFBWE)
BENSEBEADETILFIOD

13:40-14:05 X%kt (HERKZE)
FHNFavEORGHBEELRE —RYFHN\OHEZEHELT—

14:05-14:30 & HR= (HXRKFPAFTAIT72FK)
ITHRAANERBEEOSHKELEERFORR

14:30-14:55 KAEE (LBEXZ)
aFICTELRLISDEEA

14:55-15:10 #EF
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12:10 Room 10 EE 7L+ 1) —1
12:50 The Origin and Early Evolution of Feathers: Insights from Recent Paleontological and Neontological
Data
Xing Xu (Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences)
Room 1 Room 2 Room 3 Room 4
W-01 [EJ] W-02 [J] W-03 [J] W-04 [J]
Evolution of KBREESIRITA | BADELEYEZ | REOSHIELE
Modern Humans | BASNMZF 504 | b & L=XXME# | £ ~HELEN SHE
after “Out of LR EHEAE EER ME T~
Africa”
14:10

14:40

W1-1 (14:10~14:34)
Evolution of modern
humans after "Out of
Africa" viewed from
hard evidence
Osamu Kondo (Univ.
Tokyo)

W1-2 (14:34~14:58)
Genetic basis of human
phenotypic diversity
Ryosuke Kimura (Univ.
Ryukyus)

W1-3 (14:58~15:22)
High precession whole
genome sequences of
1,070 Japanese
individuals

OYosuke Kawai, Naoki
Nariai, Kaname Kojima,
Yumi Yamaguchi-Kabata,
Yukuto Sato, Takahiro
Mimoro, Masao Nagasaki
(Tohoku Medical
Megabank Organization,
Tohoku University)

W2-1 (14:10~14:30)
D=4 LRENSH S
M- =REEL A
ORI INEZ: 1
hegE"? ('K -
FAEE, CEA - ERER.
3GIRI)

W2-2 (14:30-14:50)
FOADMEERNEHREL
B9 INAISES
THEHSS EX-9414I1L
AHF)

W2-3 (14:50-15:10)
REED A L AHFEOER
D4 ) LR
OLmERF'. thji&"?
(smmk® <140 -
PR A A
RBKY EFE EBE
FR)

W3-1 (14:10~14:35)
BARSEERRDOEEL
mEXR (OX - @ i)

W3-2 (14:35~15:00)
EMED~OERMFENR
RERIEROEA
HFSFE (Bristol X&)

W3-3 (15:00~15:25)
BRARFOELENS
I2E5EA - MmN
B, AIHET
FTER (BRKX - RFE
A iHF)

W4-1 (14:10~14:20)

BEFTHRABRCRED
#ik

FHRFN (RRXF
/ERATO)

W4-2 (14:20~14:35)
LRy (CeFE) OFY
~YDAMLEREFET
BRESI=-ZOREAH
=X L~

OBEXRE. EEKR.
RIFEFE (RX - RE.
JST ERATO HE{LZ
BRELSFLTAS S
k)

W4-3(14:35~14:45)
OV FOI7zREY
SRENLIEMEOT
BEfE

REERA (RIKX-4%

an)

W4-4 (14:45~15:10)
THINF avDOBERR
[CRADHIILEREZEE
BIEF

ORBHEA, BEMEMBEH.
RS, NFERY F)N
B (T £hEmResE. °
EERE, *EREHK.
‘BmIK)
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12:10 Room 10 EE 7L+ 1) —1
12:50 The Origin and Early Evolution of Feathers: Insights from Recent Paleontological and Neontological
Data
Xing Xu (Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences)

Room 5 Room 6 Room 7 Room 8

W-05 [J] W-06 [J] W-07 [J] W-08 [J]
BEBORHRADE | ]RIE DNA:NGS A° | H1T8) -t 1TED | EEOEL-BRD
LERHDAFE | VELTHERER ME-WNRW-7F | AZEIRADE
W= EEFICEST | EBHSETOELE | H:/ULITEDEY

AN B BEZEZS %

14:10 | W5-1 (14:10~14:34) TEBN (14:10-14:15) | W7-1 (14:10~14:30) W8-1 (14:10~14:30)
BENGT ) LTYAY | RALCE (LEEX) H—R MERMBEFO | NLIEHNSEEDEL
ISAI+T RRMRGAEEET 51 | OBMEEZRD
RANER (BEKX- ELin S EOEL OBER'. EHEZHh> (
EHH) W6-1(14:15-14:35) FERA (RA - BAX | BFILKBE, “@HRIK)

NGS)‘Q/{—:I—;‘f‘/ it)
Thib &Y Z L DFEHRE
#/BH=HIC
&S (EX - RE)
W5-2 (14:34~14:58) . . W7-2 (14:30-14:50) W8-2 (14:30-14:45)

1440 | MEFREBIRETD | oo oot HEBZIROEEEN | BHHLURS-RNES

EREROEILSFITE LDBI-RRG S L & MR EBIcHIT5/00TEDS

BHEXE (FEXRE-I)

W5-3 (14:58~15:22)
AIRNA S RFLEF
ALBEETFIRESMR
T A il

OBR#E. BEEX (R

EMBHEEEDS
OFEARLCE'. BERS, ith
B’ REpE'. KBRS
fComEs. SEET.
ETEM?, graRS. &
BEITAS, ERERTS,
Katherine Maslenikov’ ('
K -BRE. *FEhRE,
SEAbK - BRER. bk - K
. SEALK - &, CHLKER.
790 kUXK)

W6-3 (14:55-15:15)

B1E DNA A &#/8—a—
FAVITBHRDOE=HDIN
1754 VR
OEIEIT AN FARIE
2 CEHIERS, Pt

INKEER (BILK  HBES
FEERERFR/E R F LA
(UMI))

W7-3 (14:50-15:10)
BEYZXSIZHITBHE
BB RIBA DTE & &5l
A BIEED A H =X L
OF RIEF'. &z’
(E|X - Raxit. ?
BX - %#)

mEFHEL
O—miem', @R (
BERE A, KBt - it
IKH)

W8-3 (14:45-15:05)

NIV E EEEOHINaEE

DEE

WEFE'. OF &
(X -dkHt. HEHE

X -E#)

W8-4 (15:05-15:25)
Characteristics of
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Room 1
W-01 [EJ]
Evolution of
Modern Humans
after “Out of
Africa”

Room 2
W-02 [J]
KIREECSHIFEATH
BT H0A
LR EHEE

Room 3
W-03 [J]
AARDELEYMZE
uly & L1=3XX1EiE
fErER

Room 4
W-04 [J]
REDZSHRELE
£ ~HELEMNSHE
MET~

15:10

15:40

16:10

W1-4 (15:22~15:46)
BXARKY ) LSHhD
RE-AXFBADRILE
O#ZEHH'. Kiril
Kryukov?, Timothy A.
Jinam®*, #E—E&°, £
RERFY, Wi, B
EEAERC, XEFE . B8
¥, #/ bgwpp®t, @
H-'. EEaset (R
8- AfE, “HiEk - E.
SEEH - £, YRETK -
BIECERK-E PR
I, EA -, SEEH -
AiE)

W1-5 (15:46~16:10)
Tracing human
migrations in
Southeast Asia using
genome-wide Single
Nucleotide
Polymorphisms
OTimothy Jinam, Naruya
Saitou (Division of
Population Genetics,
National Institute of
Genetics)

W2-4 (15:10-15:30)
RFIALIILREAEIL
AU FOBEE/RA D=
I

INKERAE (AR - £9&
R

W2-5 (15:30-15:50
BEMLUFIAILAMNDS
ABIMNREBEDH
#ie

OFT U1, REREH1.
INEZET, PEEM.
ER&E2. BiRE=1, &
BRE1. MIEXRT (IR
K- D4R, 2REE
B#EREX)

W2-6 (15:50-16:10)
IRS, 127V
ZDONBREEREREDA
WRT /7 LOBRAKEDH
SEHELRLETDA
PHETHSVICETD
-1/

FHEEF1,2. BBFBE1.
MEKXHI, £8FE2.
MERZN1, OtFhR
E1 1RKENAMFK -
1YL IR, 25KR
FimK - FH]. 3BAE
a—Lvy kv AH—F)

W3-4 (15:25~15:50)
ERUETEBBREC S
SAO8E L XLiEE
WAEF (FELKFERE
Bt RXALHEHRH)

15:55-16:00
=HER (BERERIN
MEFR/EEKRE)

24k515R (16:00-16:10)

W4-5 (15:10-15:35)
REOBH L EOFA
LEERE (K - RHE)

W4-6 (15:35-16:00)
EMORESZE
HRR—B RREFH
K-HET)

&5t (16:00-16:10)
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Room 5 Room 6 Room 7 Room 8

W-05 [J] W-06 [J] W-07 [J] W-08 [J]
BREROFIEHROAE | IR1E DNA:NGS A | tE{TEI- 1 E1TEID | EEDHEL-FEERD
ILEBHDARFE | LEoTERESR MAE-NIB-7F | REELIRANDE
W=z FELEZRICESTF | ERBHIOOTDEL [ FH:NILITEDEY

nNgh BEEZEZS =
15:10 | K. iPS #BaBRZAT) AR HES° (E | w74 (15:10-15:30) Triparma laevis f.

15:40

16:10

W5-4 (15:22~15:46)
YRY—LREIZK DN

9T 7RIS
EISEARER (EEHMTR
BT

W5-5 (15:46~16:10)
BEZEBICBITEVF7—
LEBROZERIH tRNA
(0} 34
EHMBEX
E@H)

(BEFEX - i

K- AT ALAAN
VYK - R CFE
hRig, ‘ALK - BRE. °
R - i)

W6-4 (15:15-15:35)

IRE DNA A=K
EERTOEYMSH - &
MEDHTE : ELFEAD
RATTREMEIZDINT
OrEF=E'. BREE
mAEEF, ERx
EERIKRE- 32l
—ayv, BRX - &Y
B, CKRAAK -2, ¢
HE KR - ABRE)

W6-5 (15:35-15:55)
A R X TS B AR
EYBICEFIERNEE
50O ? B DNA F—
AERY FNI—HERT
HEY S

BEEN (EX - AR)

BEFER (15:55-16:10)
AR EBRITA (RILEXE)

BERAIESTSa3a
= —< a VEB DR
BEESHY 5 ARER

BELZTOEIL

OB #E"2, BruceA.
Carlson® (&K - fREE, 2
UV RUK - EW)

W7-5 (15:30-15:50)
RYEAD T8FH) DEE
LEEtEL - BER
&

ORIN@#E". ENAHD
&' Wk (&K -
BRI, ALK - L)

&M (15:50-16:10)

longispina NIES-3699
with insights to its life
cycle

(OMary-Helene Noel
Kawachi, Masanobu
Kawachi (EIiZEREH)

W8-5 (15:25-15:40)
NILIEDRENI1F<
—h—DREHE
ORBE". mnTE" .
FIERRTE", BB,
R’ (4K -BRE, %8
HEX - BEEMERE. O
HALKE)

W8-6 (15:40-15:50)
NILIED KRS 5/
L

Om#t#R'. FmEA'.
s, £@ 8° (
KA RkER, 28HE
Kt KB AL KB

W8-7 (15:50-16:00)
NV Triparma
laevis Q7 / LEHT
O’ mers"?

(HEFEK - lRBEXIE.
BX - £9&ER)

W&/ (16:00-16:10)
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Room 1 Room 2 Room 3 Room 4
— B OEHER —ROERE —ROERE —ROERRK
O-1A 0O-1B O-1C O-1D

16:30 | 1A-1 1B 1C1 1D1
AREJLTOTYVAY | TAYIYTaINIO | EVVAFavIcET | £EHELOH—BH
—H AN/ 4 XK | Neo-Y B EDHILIZE | PXBEETTEHOLEE - 1) : EEHER, o
EERVFIT—H I+ 548z DEE SFAN=XA NILRBET ., KR
Hi&E Okt -t | ORMME". EME— | OAaARE' BER'. R | OFBE—". hlsm?

IKH)

Y2 (OEEHK - REL, 2
HEKX - EHBERAR
VB —)

Wit f?, xiegn?®
ENIK - EMER. “HE
K5/ Lhtos— "

("B ‘EIK)

BX - 1NA4F4)

16:45 | 1A-2 1B-2 1C-2 1D-2
ELRF—2DOFEEICE | RREMEORL S 3 | TURIDLVIZETEA | RERICEIT2EGHEAE
BDOFRMBITOEHE | 9O aNIEBRHICET | — VXS —BELETFR | 8 BRRETL
F=B2I74N8YLTIZ | BHBFSURHYUT | BEOBRK O, Hisge—2
&2 FDMH (2) — LR #BAREZ GLEX) (EIK - thERERWE
OBEXEMN'. BFE—E | OMFIBN'. Bt iE—ER AT - S, CEH -
VOESBK - REI. | (EBK - REI, EFHES)

BEK - £ERAIEE | K - £HERMER
R—) VE—)

17:00 | 1A-3 1B-3 1C-3 1D-3
FSURH 1) F—LT | Lordiphosa collinella & | RFEBEOHMFIE | RERBBLICE TSS9
— 452 %&E¥L LI-KHE | Lordiphosa sp. aff. IR FETOHOAR HEM - BEZHMANE
DFRBRBITIZEDEHFF | collinella DEZEARIE F-BLWFELDOH - | hYUDRE
BAEERMEY O=viEx' FEEZ'. | ERREDOBLE EMRER (X - RE)
PAPO20M D REEMIME | FHES. mEs' (4t | OZEELC". AHMA'.

DR K- BRE, ek - A | RANEBRF

Oxl W', BB BE
Ak BAE'. BEA HE
B2 RE f—E°. WE
#waE (HiEKE - RE
IR, URKE -
BIE - %%, *HURKE -
I - AKIR. K
K- sHERYtE L2 —)

e

REFK - BRI, PHA
iR E S
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5

L

Room 5 Room 6
—ROEHRE —ROEHRE
O-1E O-1F

16:30 | 1E-1 1F-1
Efficient inference of Graph Splitting i : +7
recombination hot 154 J—2%HBZ23
regions in bacterial -G RBBRIT TR
genomes O#s#3R", s (!
OKaoiji Yahara', Xavier B - BRE. 2EAREMIR
Didelot?, M. Azim Ansari®, | #%=)

Samuel K. Sheppard*,
Daniel Falush® ("Univ.
Tokyo (Kurume Univ.),
2Imperial College
London, SUniv. Oxford,
4Swansea Univ., *Max
Planck Institute)

16:45 | 1E-2 1F-2

BHEGKEEMHITr | YT 7 U RER
VORIZE T B9 FHELE | ICHB5FEL
EEOLR Al (BHMX - B
Bz 2" FE L BE
E# R'EBRZHS
RTINS (
BAZFX - B, *AXZE
RERBEANRER, ‘2
RK -k *KIRFHK -
EME, CEiKE - £d
R, CEMRE - W)

17:00 | 1E-3 1F-3
T4V M)THEDY) | EREBASVINVEE
v FOEMOZWNZEHA | AW -HERAERLER
HTBGHEEOBEEE T | OFRMEESEEDHK
DR =

FHET . BREARS
g, =5ETE (
BRRK - SCERR, “HEK -
Ed. BRX - EBE)

OEEHEM'. HPgE',
NoE®E, e’ (
il NN I | = S ok
K-EI - WEEH)
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Room 1 Room 2 Room 3 Room 4
— iR OERK — iR OERK —iROERK — iR OEERK
O-1A O-1B O-1C O-1D
1715 | 1A-4 1B-4 1C-4 1D-4
DNA {&#584F NBS1IZ | microRNA iZEMBIEFD | ¥ VLYY DEEANEIL | The origin of genes by
AonBAERASTH b3 (40000 BERIEENTVOL means of conflicting
(Oryzias latipes) Hig | F:22x"? (&EH - &£ | OBuLER", FWE', B | multilevel evolution
(MO —EESRICD | RIEFHR. BWHK-EEY) | BEH . KFEAE.E | MREA (EX- K8
WwT WiERe, sREkE' ¢ | 1)
OFE+AMEA". /Iikfitth EMK-E, BREX -
2 =pEE (EXRE - 1)
HEE. YA - KA
17:30 | 1A-5 1B-5 1C-5 1D-5
BAECREHEOMEN | Y44 0 RNADLERE | FENURIAOEE | CEHEEELTRIEE
SENREVERRBBE | HERBUIREE EXPHEBOELHT | EMITTEDILS(H
BAS (RA-2-8¥) | OBMAMN . BELZ | LFI—SzV FEFL | 3,
HEM-E HEZR’ E | I2K394H AEFHEH (NPO EARH
A #?2 (BIK - BE%E | OMABE'. BhEE'. | KPKES)
SRR 2 —, °F | KigAR® (EhHF. ‘&
JK-E - EEBAEN | K- KD
FLOOEINK-E - Ao
rsmRD
17:45 | 1A-6 1B-6 1C-6 1D-6
SrPAVRYTHE /LR | HRARY TTFILADE | R4FvTILarha4H | ATEBRICEIT25EE
FIUCEIL ARV ATY | BEBHBRFICEIVYEADS | SACOMEERRHEEL | OMMELHERIEDERE
Y DR MTH-EHREYICE | BALRAMORKNE | FHOME
OMAXN'. BIEI> | H3TC Y OREHEDE | —AHRA R EBELD OthE#EE. &IEL.,
5. kBN SO, BuFS | {LiBEE ne— WEBRIT (BIEX - RE
£ BEA—E. NI | OFFirE'. BETETF | BiF # (BBEH I)
' EaRES, RET— | 2. 2EE. BLUBUEXS,
o, BgemA 0", EaK | ESER". wExE—"
B! (HEX-RE. %48 | aEEAY KERES
B, SEEEMA TR Y | REHER BMEEH
vAa— “EEK - &, | HEHEER. CLBEAY
TR, CHEBEE. THE | BEEHIER £WREs
K-8, *HikK - B, | P, CELEGEEHER
SvrHxEA, B | EHERFAEE S —
8-t THURK - A% | LBRY/ LBAFEE.
BE) RREERENAY #
18:00 B EREE)
18:15
~ Poster Rooms
20:30

TEY— -

—RRRE —R%
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Room 5 Room 6
— i OAEHRE —REOEHRK
O-1E O-1F

17:15 | 1E4 1F-4

BIFMEME~AOERT | Mo YA R A EGRER

BEA: FHISHASEEN | OBRBFRE/OTFY

EEE L HICHAT RIS | BE9 LY EORER

& Me

[=]

own'. Sergey
Gavrilets?, gk (A
X - BREE. “Univ.

OommIEX'. ANKN'.
HWEFEeL?, LB
EGH - AREE. TR

Tennessee) X PR&ESR

17:30 | 1E-5 1F-5
T RYSVRYVTERK | BEFES-GCEZ
MBS ZEADEREN | b - DFHERDE - KF
L FDEL GHEIC & HIRM MR
OREBRE®B)EM. BiE | &F nodld DFELE L#1E
B, MEAEF. FHE | FAWSH. FETS .
T (RBFK - £ER) miEs ('K - RRE

. EKX - IRHE)

17:45 | 1E-6 1F-6
YIRFLEBRTHRE | ATLOWEREBHEDEER
THERAFUAERFOR | Y
SEENDELL O=##pxk'. Efsaa’
ORlFrE'. EEFA® W | (LEX-BRE, 4%EH
A=, lWAEZ'. X5 | @t 4—)

w—" (ak - REDE.
ZHAW
18:00
18:15
~ Poster Rooms
20:30

S¥Y— - —RRR S —RE
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Room 1
S-01 [E]
Sensory genetics, ecology and
evolution of primates

Room 3
S-02 [J]
BEEHIHEBEHERDORE &L
T/ LIEHR. 7/ LEE. TN\ HY—
g4 —

9:00

9:30

10:00

General introduction (9:00-9:05)
Shoji Kawamura (University of Tokyo)

S$1-1 (9:05-9:30)

Significance of color vision diversity in primates
inferred from genetic and field studies

Shoji Kawamura (University of Tokyo)

$1-2 (9:30-9:55)

Sensory ecology of wild capuchin monkeys
(Cebus capucinus): Examining the links among
fruit signals, nutrition, and primate foraging
behavior

Amanda D. Melin', Mika Shirasu®®, Yuka Matsushita®,
Vivek Venkataramans, Jessica M. Rothmane,
Kazushige Touhara®® and Shoji Kawamura®
(1Washington University in St. Louis, 2University of
Toky0,3ERATO, JST, 4University of Tokyo, SDartmouth
College, °City University of New York)

S$1-3 (9:55-10:20)

Evolution of olfactory receptor genes in primates
and other mammals

Yoshihito Niimura (University of Tokyo; ERATO, JST)

S1-4 (10:20-10:45)

Dietary adaptation and bitter taste receptor gene
evolution in primates

Takashi Hayakawa (Kyoto University; Japan Monkey
Centre)

TERE (9:00-9:10)
HAER (BEEMERERMAEA)

S$2-1 (9:10-9:40)

7/ L04 FEAEEIA SRLIENBEOEL: >0
A XF+XFEHC

O #EE1,2,3, AFHRIT2, ILKELF2, Cindy
Marona4, Dazhe Meng3, & [#%#;&5, Thomas
Stadler6, Michael Lenhard4, Magnus Nordborg3, ;&
KEXKER2 (1K, 2F2—UvwEX, 35Ld—)L -
AUTIVHER, 4RYS LK, S58HEK, 6ETHF
1—YYvER)

$2-2 (9:40-10:10)
REREEEGRFD DNA B A FILILEERICK DT ED
IRT 1 v LEEHEEE

ORHEE, FREL, FHEF. FTE—. HEE
= (EX - =38

$2-3 (10:10-10:40)

PITCh(EY F)ik : 7/ LIREZHALI-HEE, D%
BULHFR/ v o1 Uik

FHEN (BEEMERBEA)
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Room 5
S-03 [E]

Genome duplication: integrating
comparative genomics, population
genetics, and experimentally
synthesised polyploids

Room 6
S-04 [J]
HEILAEDORSH : MEARZEZ R ELT

9:00

9:30

10:00

S$3-1 (9:00-9:20)

Introduction to genome duplication and the
allopolyploid Arabidopsis kamchatica and
Cardamine spp. as model polyploid species to
study ecological speciation

Kentaro Shimizu1, Tim Paape1, Masaomi
Hatakeyama1,2, Reiko Akiyama1, Rie
Shimizu-Inatsugi1, Satoru Akama3, Jun Sese3,
Tanaka Kenta4, Yoshihiko Onda5 (1Univ. Zurich;
2Functional Genomics Center Zurich; 3AIST; 4Univ.
Tsukuba; 5RIKEN)

S$3-2 (9:20-9:40)

Ohnologs in the human genome are dosage
balanced and frequently associated with disease
QOTakashi Makino1. Aoife McLysaght2 (1Tohoku
University. 2Trinity College)

$3-3 (9:40-10:00)

Significance of polyploidization in the evolution of
angiosperms

Jeffery Fawcett (SOKENDAI)

S$3-4 (10:00-10:20)

Ancient whole-genome duplication in a tropical
tree family, Dipterocarpaceae

O/INAIE# 1. Kevin Kit Sion Ng 2 . Jeffrey A. Fawcett
3. SoonlLeonglee2. #AaM 1., FKEKRE4 (1
EARHE - BIZEEAE. 2FRIM - Ein. SHRHKX - £BH
¥, 4Fa—-JEX-B)

$3-5 (10:20-10:40)

Genome duplications and evolution of gene
expression - What can artificial genome duplicated
vertebrate embryos tell us about WGDs? -
OHaruki Ochi, Hajime Ogino (Yamagata University)

S4-1 (9:00-9:30)
IARSHIMBOEERETILHE
ElE., OFEEt (BEX-E)

S4-2 (9:30-10:00)
AVINIOYFIAIINAORREREHHMICE S
Z5%

O/ KREE. =HTFH. \BEX (RWX - £EWH)

S4-3 (10:00-10:30)

EEXEF APOBEC3 DZHRILICHES L FAIAMILR
DFEGHEE

OR =EH1,2, &k {£1,2, /M0
74 JLAE, 2 CREST)

#£X1 (1 ®mX
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Room 1
S-01 [E]
Sensory genetics, ecology and
evolution of primates

Room 3
S-02 [J]
BEEHIHEBEHERDORE &L
T/ LIEHR. 7/ LEE. TN\ HY—
g4 —

10:30

11:00

11:30

12:00

$1-5 (10:45-11:10)

Evolution of the umami taste perception in
primates

Yasuka Toda (Kikkoman Corporation; University of
Tokyo)

$1-6 (11:10-11:35)

Functional analysis of bitter and sweet receptors
of primates by cellular and behavioral
experiments

Hiroo Imai (Kyoto University)

Discussion (11:35-11:55)
Chaired by Kawamura and Imai

Concluding remarks (11:55-12:00)
Hiroo Imai (Kyoto University)

S$2-4 (10:40-11:10)

HA AR TORBEEEETF yellow [TH LN Z S
AHAESHFEOE S 21—

OfsRER. D), NEER. HBESHE (BEWH -
HBEZ )

$2-5 (11:10-11:40)
BHROELLZSIEEC LI-BENEL
HIN#ET GRXK - BBt /TRE)

BEEER(11:40-12:00)
gl : BILZET GRX - BBt/ RHE)
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Room 5
S-03 [E]

Genome duplication: integrating
comparative genomics, population
genetics, and experimentally
synthesised polyploids

Room 6
S-04 [J]
HEILAEDORSH : MEARZEZ R ELT

10:30

11:00

11:30

12:00

S$3-6 (10:40-11:00)

Metabolomics analyses of autopolyploids: Do
genome duplications directly affect metabolic
pathways?

OFEa #—1,2, ZHERI., JIHEN2,4. &
N#E 3,5, FHEX3 (1HK-R-E, 2@HHE/N
A4, SEH - RRERMZME L, 4248, 51U
BX-8)

S$3-7 (11:00-11:20)
Mechanism of hybridization bBarrier in plant

endosperm
Tetsu Kinoshita (KIBR, Yokohama City Univ.)

S$3-8 (11:20-11:40)
Phenotypic plasticity in relation to water

environment in allotetraploid Cardamine flexuosa
OMasahiro Kanaoka1, Yuri Aoki1, Reiko Akiyama2,
Rle Shimizu-Inatsugi2, Kentaro Shimizu2 (1Nagoya
University, 2University of Zurich)

$3-9 (11:40-12:00)

Silencing and ratio changes of homeologs of the
allopolyploid Arabidopsis kamchatica studied by
new bioinformatic workflows HomeoRoq and SIGN
7R B1,2. FK(TRE) EES. BKEARERI. Ok
1 (1.E#/F - BRD. 2. RT K -ELSI. 3. Fa2—1
v EX - H)

S4-4 (10:30-11:00)
CRISPR [Z &k 2 #iE D1k & EFHEE
FI—F (RXKE)

S4-5 (11:00-11:30)
[TECIRT 4 v P RCETEE] ODHETOR

i
IMA—Z= (XK - FTRIE)

$4-6 (11:30-12:00)
ErRAOBNMF—LDEREESL

AREBIEFE1. OFEEH2 (1BfMAX - EI, 28X - #
)
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12:10 Room 10 EE 7L+ 1) —2
12:50 Genetic Basis of Feather Diversity in Birds
Wen-Hsiung Li (Biodiversity Research Center, Academia Sinica)
13:00 Room 9
14:00 SUFavhIS—
Room 1 Room 2 Room 3 Room 4
W-09 [E] W-10 [J] W-11 [J] W-12 [J]
International EiBAREDE | BEEHICE TR | T/ LEHRIOH
activities and DI ZFHET S | BEBEEDEIL | EHEVOBELERR
collaborations on I2:E%
the evolutionary
researches
14:10 | Introduction W10-1 (14:10-14:20) General introduction LIz
(14:10-14:15) SHEESI EAEEYMED | (14:10-14:15) FEHETS (EX-RE
BIAIZmITT HibhEE (REX) 1)
W9-1 (14:15-14:40) 2B (AXEMiRES
My postdoc life in HERREKRE ZEHK W11-1 (14:15-14:40) w121
Ithaca, or how to ) BHEORBEZEET S | EMESLORELBTE
survive the long winter HDOTEELEIL DEY OELLEREE
Masato Yamamichi BRE (EsxiriEyeE) | ORWLEX. BAREF2
(1Hakubi Center/Center | W10-2 (14:20-14:40) (1EHE - EPE. 28
for Ecological Research, EIiBALEME & X - ISREW
Kyoto Univ., 2Dept. of IIAM T TOEEREME
Ecology and Evolutionary | E0HR Y #A#4
Biology, Cornell Univ.) FEARE (BEX-TE
iR, RIK - 2EHR)
14:40 | W9-2 (14:40-15:05)
“Internationalization” | W10-3 (14:40-15:00) W11-2 (14:40-15:05) w12-2
of the universities, and | EMSHREOEBERN DS | mu s hmmo | T/ REMICE T 51K
studying evolution in M<T D TEBRER | 1o jermizs 2@y | TIFA TORBIE
Japan, USA and MEE | ORBO#FIX, ¥EIR=2,

Switzerland
Kentaro Shimizu
(University of Zurich)

W09-3 (15:05-15:30)
Looking for the Lost
World in China
Takahiro Yonezawa
(School of Life

ARBESE BX - B8)

W10-4 (15:00-15:20)
NAEIATAIRDA
vheELTOH TEIBA
Mg

THE (FREFEMTX

F)

A4 Z~DHIH
AR (EHRILERE
hEE)

W11-3 (15:05-15:30)
BHEORIZH T SHME
EHRREDEIL

ARERRIAE (REK)

BINEF1, KFHES, 4,
5 KEZ=FE4, T4,
FEETEl (1R’RK - #8E
X1k, 2fB)IIH AL FREFE
B, 3RE/K- &, 4mK -
HREHE, 5JST - S EAT)

W12-3
BRBRT—IVTDT/
LEBNOENIF NG
Y+ OB EEFISES
ARHEBH (EX -

> AN
wlr:..\I:I
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12:10 Room 10 EfE 7L+ 1) —2
12:50 Genetic Basis of Feather Diversity in Birds
Wen-Hsiung Li (Biodiversity Research Center, Academia Sinica)
13:00 Room 9
1400 SvFavest—
Room 5 Room 6 Room 7
W-13 [EJ] W-14 [J] W-15 [J]
Endosymbiosis | #BREMFEMEIL | T85! ] EIEE
and 51

organellogenesis

14:10

14:40

W13-1 (14:10-14:40)
Transitions in
rRNA-mRNA interaction
during endosymbiosis
Kyungtaek Lim (BRD,
AIST)

W13-2 (14:40-15:10)
XY LAELIZEED2
BOXREHRBEEE: E
BEOHBEAXEZNL
ERERILBIEZHES
BN FLEETILEL
T

MAF#H1. BHESH2.
BPILSER3. #)IEEE4,5.
=Bt GEE—ER2.
EENE6. OfiEHT
2,3 (MUK - lRET. 2
REK - EWRE. 3HK
X-HEREAE L., 4R
X - IRARREE. 5SEX -
FethERIREE. 6K -7
T EMERIRE)

(XL I (14:10-14:15)
EAAeR (EREYE
e

W14-1 (14:15-14:37)
AIZRNAFBHIRTL
DEFELREKREDHAE
L[4

OmtEE—1. EFFEN2.

EMAER2, mAEH1,2

(1BRX - 158, 2[RX -

)

W14-2 (14:37-14:59)
KBEEORBREEIZEL S

BISELAATIIRAD
fE
OBRKREE. 5EH (B

- EmYRATLHEE
vE—=)

W14-3 (14:59-15:21)
AOBERTDEES > /%Y
DBEERER

IWEBRE (RREX- &

an)

EREA (14:10-14:15)

W15-1 (14:15-14:35)
FAGVRERREATT
5:)—03A4F—L7F
A UREHIC

AE—IE (GR#EFFIIK)

W15-2 (14:35-14:55)
(885 ! ] FRimEme
BEARE (BEVIRER
)

W15-3 (14:55-15:15)
DHA 5%8 5 $FiRBEA~D
3E s UK

ORI, LEHHE (B

ILERFHIRAT)
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Room 1
W-09 [E]
International
activities and
collaborations on
the evolutionary
researches

Room 2
W-10 [J]
EiBRLiEYE
DRI ZHET D

Room 3
W-11 [J]
BDEHICEITSH
LR 1 {0834

Room 4
W-12 [J]
7/ LEBRM S
AEYOBELBRER
I2:8%

15:10

15:40

16:10

Sciences, Fudan
University)

W9-4 (15:30-15:55)
Arabia Felix!: Expect
the unexpected in
evolutionary genomics
from a scientific
community of
international
heterogeneity

Takashi Gojobori,
Katsuhiko Mineta (CBRC,
KAUST)

General Discussion
(15:55-16:10)

W10-5 (15:20-15:40)
EMEROEEL TEIL
BARIEME

{ERRSETT (QIST- <Y

32w az=v k)

BEET#A (15:40-16:10)
EMERODEEL TEI
BT EYEE]

A% BERBN (BXF
eZEges, LiEE

RELEHR)

W11-4 (15:30-15:55)
ERR3ERE Avimimus
portentosus 12§11 58
ERELONBLENE
et

OfftbihEE 1.

Lawrence M. Witmer 2 |
JEEE A 3. Khishigjav
Tsogtbaatar 4 (15X -
I#. 2 Ohio University. 3
KRk - #, 4
Mongolian Institute of
Paleontology and

Geology)

BEE% (15:55-16:10)

Xit/BX - £YER

w124

Vigna EHERED L%
EREBES

Wik 8 (BRXEYER
#h)

aAVEB

BEEH REX - £-BH)
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Room 5
W-13 [EJ]
Endosymbiosis
and
organellogenesis

Room 6
W-14 [J]
R AEMZERIELE
EER

Room 7
W-15 [J]
M85 ! 1 #iEZ

15:10

15:40

16:10

W13-3 (15:10-15:40)
a7 ) BRORELEY
MREAOHBEOHE L £
it

Kegzkth (E#EBRC
Jom)

W13-4 (15:40-16:10)
BUMROA LTSI
hENE (S/EITHER
% - EIRIS)

W14-4 (15:21-15:43)

BiEFHEBZICK5E%
LREOET L BEEL
B/ R (EBEEYE

W RT)

W14-5 (15:43-16:05)
BH-KBRAAIHAER
mEE— (ERD - £
O+ X)

E L (16:05-16:10)
IWEBRE (RREX- &

an)

W15-4 (15:15-15:35)
KEQTBMLZEDOHE
MEMEICEES

On Bz, Fam— (8
RKEH)

W15-5 (15:35-15:55)
BINEEN SERSMEY
0} 3[4

hHhE (EiLEEFH
RFT - BARZMIRESHE
ABER)

BAEER (15:55-16:10)
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Room 3 Room 4
—BOERER — i OERE
0O-2A 0O-2B

16:30 2A-1 2B-1
KNOX EEFMiEIEFE | Experimental analysis
B L HAMEEEBIZK o | onisochore evolution
THlbEShi-EEL{#EY | by using raw mutation
DEHRAZKROFHDSF | data
HE OSatoshi Oota, Ryutaro
OfEEF'. FEIL%E', | Fukumura, and Yoichi
Bam—"(&RX%E % | Gondo (RIKEN
BFl Rt 42—, “& | BioResource Center)
RAZEXRZER BEZRH®
% EPHFER

16:45 2A-2 2B-2
L MIEAFIDEEILIZ | Importance of the
REEYMISHED genomic locations of
(Protists shed light on conserved noncoding
the evolution of animal | sequences in gene
multicellularity) regulation
EH' . BRIBHR'. hE | OBabarinde Isaac
HTYE" NEEE IRaki | Adeyemi'?, Saitou
Ruiz-Trillo® ("&37[5% | Naruya"?® ('National
X - £ %Institute of | Institute of Genetics,
Evolutionary Biology, Mishima; *The Graduate
Spain) University for Advanced

Studies; *Univ. Tokyo)

17:00 2A-3 2B-3
REHEH, b EBEA~RA | Global discovery of
T 3R EREOEL Hominidae-specific
OFmAEE". TLA%> | unique genomic
A, EHhEF ("E | elements in human
IK-fR-4HEI, 2 | genome
L FFZERT. *Centre for | OMorteza Mahmoudi
Genomic Regulation) Saber, Naruya Saitou

(Dept. Biological Science,
Univ. Tokyo)

17:15 2A-4 2B-4
BEHEMIEICHHLHE | BEDY HLUERRER
IR F Brachyury (3= | BHERRDELLE NEE
BEESM FUA5Y | BEIR

SOEREICEVTHIE
ELREREOSBEI<E<
OXRMHHE. /M. &
EHE. FEHt., k&
%17 (OIST)

O/NeEa">?, I—=
2 (\mK - BT, °
BX - BRI, °GIRI)
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Room 5 Room 6 Room 7 Room 9
W-16 [J] W-17 [J] W-18 [EJ] W-19 [J]
HE-#b-RE | EHEERROE | BEBOELEYME TNHK AR+
1t D& U K KEEEl &
*“VE L/i l./T:o
16:30 | s rO&Y Yy W17-1 (16:30-16:50) [ LI (16:30-16:35) | W19
(16:30-16:35) ®ESHMI FaVFUT INHK R R )L : &6
BEEENS & EERE Rl #FHELEL
W16-1 (16:35-17:00) S0k W18-1 (16:35-16:53) HEBEME (NHK I8 —
Hox iﬁ‘fi?ﬁiﬂé#ﬂi%ﬁ OEREMH—1., EiDNHE BBk F M ORR 554 )
BOHRE-FHHALY 12 (1REX - £di. 28 RS (BHEF. LX)
ITHITHEMEOEE- | X - RE)
WUBE (dLX - HIBH)
W17-2 (16:50-17:10) W82 (16:53-17:11)
HbBcEE : Boh . .
2L e ¥ (VAT &
EPS Bty FTHRR 172?» !
17:00 =Y (- IIACA -1 K

W16-2 (17:00-17:25)
HEPMNSIEFECTER
HIEBEODAA TS v Ii
WREZEL

FHERE (ERH -t
BEtr4—)

W16-3 (17:25-17:50)
ERMRICEE LIz A
HEM-RAEOKE AN
=l /N
OFEEs 1. NOER
B2 (1HEX - £@R
. 2FEE/H - HEIX
T L)

FEHR&RT H-HDEl
FFIEHY—I
OMEMRE1. KEKXM12
(1TRRIRKZ - R4
AT, 2RI IEKRF
HEES R T LHZFER)

W17-3 (17:10-17:35)
KBEUVRY—LOER
[

EURAER (ERH - &

m7aoEX)

FEXE @etr4—.
B - VATL)

W18-3 (17:11-17:29)
RO FHEEME
hHZE (EEF. FiR)

_69-




8A218 (&)

XK&%E288 O34

Room 3 Room 4
— R OERE —ROBERREK
0O-2A O-2B

17:30 2A-5 2B-5
FHEYRIREROR | EREICETSIELFOR
(L ERERT BORBEOIFHEIZDL
OF:E®:#l'. NOEE?, | T
REHEC. FHMERS,. & | OFNIBE'. FHET.
s’ ( EEA-RET, | SHER. mEER (
‘EEX-BT, HEE - | BFFK - £EH. ‘R -
i 2:1) ERH

17:45 2A-6 2B-6
HEE  -HBEEICE-ST | V7IBRGBESR
BlERBCOShBIT VY | ST8Sia2lc#RHEANE
2 aYIFHEORRE | D1—FLTADBET
WEEIZDOWTO FS Y | OFMHER
R T b— LR BEHT. AEEF. W
OMuEHME'. LB, & | BEW w3, tae
A%, ERTERS. =M | 2 EES0 5% ORI
TUERRES Cdek - | 20 CREEK - st 2
TRIREE, MEGH - SRE | K- EUEEE L S —.
5. %K -FSC. LB K - | WK - EREH. ‘K -
.Sk - KE) SRTLER)

18:00 2A-7 2B-7
HWIE L MBS EIXRL S | Helicobacter pylori Hh i
REWBICE>THRIIC | #ETEIEETSTOA
BEEESLE EickoT )
ORBEHR". JLRAE. | OHKRBETF'. WEHE
ZEREACF. FERTF. | . FERh THE.
ZRmE’. o’ (E | EEAC (KokE, 2
BERKA - RESES. R | BEH. SHRsa e
K- BRE. “EHH g

18:15 2A-8 2B-8
AR FCSITHE | BRERTS ) FREOFK
L L “EMANES | M3#ES5F EBA1T50
DT ITKDEEHER | Fseg/Cseg —H DAL
BREST . AES | ORANER'. hifzz
BTAAER, EESA. £ | . Hathairad
=54 ¥¥—*. £ H | Hananantachai’. Jintana
22 ("“#BEf - CSRS. %E | Patarapotikul®, X#5/E’
Wokke - BT, B4R - | (EAX-KRE, YERY
AR, CERET - £ | K - BESEHRR)
o+ X)
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Room 5
W-16 [J]
Ao fEb-RE

Room 6
W-17 [J]
EREERROHE
1t

Room 7
W-18 [EJ]
FatBDRkE L EYE
DL

Room 9
W-19 [J]
[NHK AR+
U EGmKEEl %
fELELT-,

17:30

18:00

18:30

W16-4 (17:50-18:15)
F—NRREXa5—EiEH#
4 DAL LEmEH
HEahd

INE EW LERD

EHER - #4E (18:15-18:30)

W17-4 (17:35-18:05)
73/ 7L RNA BRL
HROBELEL
MLEe (B - 84
M=)

W17-5 (18:05-18:25)
2R BITBEGRD
FS/BUNR—FI—D
REARIIRER

AR (BX- AR

BEFR (18:25-18:30)

W18-4 (17:29-17:47)
BEENBICH 1T 5EEF
DKFGET—IL K
BEME @EE 22—,
154 - VAT L)

W18-5 (17:47-18:05)
LB E & UrIBEE R
2B1T57/ L
BAE # (B, BE#X)

W18-6 (18:05-18:23)
AERRORRHIEERE
%

BRE & (MEtr42
—. - ST L)

¥4 Y1z (18:23-18:30)
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Room 1 Room 3 Room 4
S-05 [J] S-06 [J] S-07 [J]
BYENECELERED | EEELHELELLDER | #ILEEBFEE [LORE]
BE FERBA7H MoRAGET
9:00 | #A (9:00-9:05) S6-1 (9:00-9:18) Introduction (9:00-9:10)

9:30

10:00

$5-1 (9:05-9:40)

100EDa LY LavhEdTR
ERXAFILR (FI7YHEKE O
D DE.

FREES (EXRFEDE - ¥
HMRE. REKR - £EHRERSE)

$5-2 (9:40-10:15)
EEBREICE T 5 EMEORE :
EXICEDCHREOFLLER
ERRES (RRRZERETRE
EE)

$5-3 (10:25-11:00)
AEEXRIIEY. TLTRI?HZ
'3y

BEREA (EXHPEYEEYMH

ZER)

ZLOHIC - BREVIEDL SIS
#ELA=A
AR (EREMFHAER)

$6-2 (9:18-9:36)
HADREFES P o> THERM
BERiE (BILLEHRR E8BE
EEHRE)

$6-3 (9:36-9:54)
hLaLZDEBREICETIFE
HEERIREEOEL

OIERBE1. KNERE1, TEE1,4.
WEFE ., FERMEMT1. NIIRFEE,
BRI, PAESEZ, BHE2, &
KRIE3, EEFMRKRI 1EKX - FRE.
2NK - IRE. 3B K - eHfEE. 4
BHIK)

S6-4 (9:54-10:12)
BR—HMEMEEDOSFiEL &
Uy 7 LEBOER

FERE (EERMREMER

$6-5 (10:12-10:30)
BHXERICET5HELETM TS
HRAETIL

OBHEE1. FRHEER2, IO
EARTFI3 (1EA, 2EKRRE
Xib. BRER. 3RFKR)

$7-1(9:10-9:35)
EHRMEONI—UhLELETRE
AERLIRMAEMLE

LHEZ (WEIX - EWL)

$7-2 (9:35-10:00)
miGRREBELS L UESHYE
dfE (BRERK - B)

$7-3 (10:00-10:25)
SEBOELISERE LT, £RBE
Hia7oeRETH OERD/IS
-V EDOLELC
FHHE (BIX - %2k PD)

S7-4 (10:25-10:50)
REMNTMEMOERRBE~T Y
Yo avIFHEOKRBLOE
KER5~

FHE (X - JLAE FSC)
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Room 6 Room 8

7o b —F4E S-08 [J]
HILORE -REAEEZ |85 - BREER - KA &
5—HIEAREDEEAT: EDE L L THHELE
W & HEIEREENKRD

bhTWadZ &
9:00 | mEHA [ &I (9:00-9:05)

9:30

10:00

MERE (RRXFHEFHE)

BROELETHESICMATRL
Wwoé&

hAHEKE GIMEFTAREIR ®
RRFRZRAEEEHERD

ERTELEEDE S IZHR DM
g —F& FERIBRSFFER)

INME—Z= (RK - #ifElE)

S$8-1 (9:05-9:30)
BEYYHLEFIRERENSE
=3
(OMasaki Fukuyo1,2,3, Toshiaki
Nakano4, Kenji K. Kojima1,
Yingbiao Zhang1, Yoshikazu
Furuta1, Ken Ishikawa1, Miki
Watanabe-Matsui1, Hirokazu
Yano1, Takeshi Hamakawa4,
Hiroshi Ide4, Ichizo Kobayashi1
(1University of Tokyo;
2SOKENDAI; 3Chiba University;
4Hiroshima University)

$8-2 (9:30-9:55)

HTEMRAIC #5115 DNABE L A
TR

HEERE (EIEES
FT)

BREERE

$8-3 (9:55-10:20)
SEMEERIZE 2 DNABEMSIRE
FTIEXFELERER . ZRERE
Mo HREMEET

O BIRFHESE1, BFREF1, EF
W1, KEH#FTE2, TKRKKM, #
RIE1 (1K - £E0F - e
HE, 2K R E)

$8-4 (10:20-10:45)
NAEBRGFORIE L #E
=R/EE (BEX - #reas)
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Room 1 Room 3 Room 4
S-05 [J] S-06 [J] S-07 [J]
BYENECELERED | EEELHELELLDER | #ILEEBFEE [LORE]
BE FERBA7H MoRAGET
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P-01 Heterogeneous characteritics of Conserved noncoding sequences in Eukaryote
(ONilmini Hettiarachchi1,3 and Naruya Saitou1,2,3

1School of Life Science, Graduate University for Advance Studies,2 University of Tokyo,3 National
Institute of Genetics
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P-04 gEVE, an endogenous viral elements (EVEs) database, facilitates the evolutionary
studies of functional EVEs in various mammalian species.

ofJIIE 1,2, EHERF?2
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8. SAW, Woei-Yuh 9. TEO, Yik-Ying 9. fni&#Rah 1

1 FFEEHFAZ 2 Z—, 2 IRXK - FE, 3HHEX - RE, 4 BHRX - E. 5 FRA &, 6 X -
BEE., 7TAERKX - [E, 8 BHFEKX - B, 9 > HK—ILKX

P-09 E M EBARBICEITHRHERMPLER F5 R0 ) T — LR

OBRRIA 1,2, RAEE 1, Qian Li3, LiuHe3, XAESLE 4, ke 5. EEFHA 6. MEABERET.
k72 7. Philipp Khaitovich3

1 EAFIZ R 18 - BT 7 TRk 7 > 2 —. 2 £FEZHF AT, 3The Chinese Academy of Sciences and
German Max Planck Society Partner Institute for Computational Biology, 4 RA - Z&=HF. 5 7XA -
FLEYPH T 2> T —, 6 ZELEYFHTAT. 7 FHX - Bt
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OXRFFKH 1,2, Zobaidul M. Alam1, #M[R#zEF 3. BHF— 1,2, #HKRE 1. BHFHMK 1, 2. 5L
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OFBME 1. BREF 2. #X&% 1. RERES
1 BEX - BEEE. 2 REELt - 7/ LEE. 3IAKX - [
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P-29 Duplication and diversification of amphibian hatching enzyme genes
(OMomo H Carlos1, Tatsuki Nagasawa2, Mari Kawaguchi2, Shigeki Yasumasu2
1National University of Sao Carlos, Brazil. 2Sophia University, Japan

P-30 £%/ LB ZFE>-AXREI VIS YORERHAZHIIIHI D IHEGHE RO L
O&E#WEE1, StigAndersen2 ., ABESEI. JIOERT 4. $HEE4. BRFOEE
1TRX bt - AE. 2Aarhus XF, SFEIKX - g - #57. 4 BEHF - Z4E

P-31 BEEEOHALVEIZBITARAXEHBOENZRIEDOLSIZLTELE,
OfINERM 1, BHEF 2. FERE2
1 AKX - BB, 2 BT

P-32 S FUYDYLSOMBAREICES T2 HEFOEMITHFRETTL
OFHEN., BEER. AFEER
HETK - HE

P-33 £%/ LSNP T—A Z#RAWHBOY > INEAY / LZREIT
O%iB &t 1. Sutada Mungpakdee 1. #iEZE 4. {EBEEIT 1
10IST - v Y25/ 3SO0Xa2=w h,, 20IST-DNA >—45>o20F02 3

P-34 /RS HEEBIZ4E R T % Cassiopea BY ST D RN - LEMESHMT
OFHARE1, 5= 2. FEBEAS
1 UBA - BT, 2 FEERTHRIEYLE. 3 LB - BEY

P-35 EXiBIMERDI FaY KUY T7H/ LAICEIT5EEFBEREE
OFKEE1, &#T 2. ZAPK1. BERNt 3, FEEA4
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P-37 Genetic diversity of Kazakhstan camel population and its evolutionary relationship with
the Arabian camel breed

(OXIAOKAITI XIAYIRE1,2; Saitou Naruya1,2,3

1. National Institute of Genetics; 2.SOKENDAI; 3.University of Tokyo
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P-40 Unveiling the relationships and traits evolution within the species of the fern genus
Pyrrosia Mirbel (Polypodiaceae)
(OVASQUES,D.T. 1. BERZF2. FHETC3
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P-57 Cranial shape evolution in adaptive radiation of birds

Masayoshi Tokita1, Wataru Yano2, Helen James3, Arhat Abzhanov1

1 Department of Organismic and Evolutionary Biology, Harvard University, 2 Department of Oral
Anatomy, Asahi University School of Dentistry, 3 Department of Vertebrate Zoology, National
Museum of Natural History, Smithsonian Institution
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Significance of color vision diversity in primates
inferred from genetic and field studies

Shoji Kawamura

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

Primate color vision 1is unique, consisting of trichromacy,
dichromacy and monochromacy. Trichromacy was generated from
ancestral dichromacy via allelic differentiation (e.g. in most New
World monkeys) or gene juxtaposition (e.g. in Old World primates)
of the L./M opsin gene. The allelic differentiation results in extensive
color vision variability in New World monkeys, where trichromats
and dichromats are found in the same breeding population. We
showed that the ateline New World monkeys renovated the L/M
opsin polymorphism by amino acid mutations unique to their lineage
so that the spectral separation between the longest-wave and
middle-wave alleles was widened, improving chromatic contrast.
Contrary to the extensive color vision polymorphism in New World
monkeys, Old World primates are less variable. We showed that
gibbons (lessor apes) retained uniform trichromacy by the action of
natural selection to purge gene conversions between the L and M
opsin genes. Overall, our molecular studies reveal the importance of
trichromatic vision However, our field behavioral studies do not
suggest a uniform advantage of trichromatic color vision. In foraging
efficiency for fruits and figs, we have found no apparent superiority
of trichromacy over dichromacy in feeding rate. Furthermore,
trichromatic capuchin monkeys do not have higher fitness than
dichromats based on long—term (26 years) survival and fertility data
of a wild population. Together this suggests mixed advantages to
dichromats and trichromats. Further interdisciplinary studies on not
only opsin genes but also other sensory genes will provide a wealth
of data for increasing our understanding of the evolution of primate
senses and will generate important advances in the near future.

Evolution of olfactory receptor genes in primates and
other mammals

OYoshihito Niimura

Graduate School of Agricultural and Life Sciences, The
University of Tokyo / ERATO Touhara Chemosensory
Signal Project, JST

Olfaction is essential for the survival of mammals. Diverse odor
molecules in the environment are detected by olfactory receptors
(ORs) expressed in the olfactory epithelium of the nasal cavity. OR
genes constitute the largest multigene family in mammals, and the
numbers of OR genes vary greatly among species, reflecting the
respective species * lifestyles. For example, higher primates
generally have a reduced OR gene repertoires compared with other
mammals, reflecting their heavy reliance on vision rather than
olfaction. Primates have adapted to various environments, and
consequently, structures of their noses, color vision systems, and
nocturnal/diurnal habits are diversified. We have previously
reported that the reduction of OR gene repertories in primates is not
directly linked with the acquisition of trichromatic vision. By
comparing OR gene repertories from various primate species, we can
infer what factors mainly caused the reduction of OR genes in
primate evolution. The OR gene family is also characterized by
frequent gene gains and losses during evolution. Recently we have
analyzed the diversity in the evolutionary dynamics of individual OR
genes using »10,000 OR genes identified from 13 placental mammals.
We found that African elephants had a surprisingly large repertoire
(72000) of functional OR genes encoded in enlarged gene clusters.
Identification of orthologous gene groups (OGGs) by a newly
developed phylogeny—based computational method revealed that
some OGGs were highly expanded in a lineage—specific manner,
while OGGs showing one—to—one orthology among the 13 species
without any gene gains/losses are very rare. These studies provide a
basis for inferring OR functions from evolutionary trajectory.
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Sensory ecology of wild capuchin monkeys (Cebus
capucinus): Examining the links among fruit signals,
nutrition, and primate foraging behavior

©AMANDA D. MELIN!, MIKA SHIRASU>?, YUKA MATSUSHITA?,
VIVEK ~ VENKATARAMAN®,  JESSICA M. ROTHMANS,
KAZUSHIGE TOUHARA®*? and SHOJI KAWAMURA*

'Department of Anthropology, Washington University in St. Louis,
’Department of Applied Biological Chemistry, University of
Tokyo,’ERATO Touhara Chemosensory Project, JST, ‘Department
of Integrated Biosciences, University of Tokyo, °Department of
Biological ~Sciences, Dartmouth College, °®Department of
Anthropology, Hunter College, City University of New York

Through their senses, animals interface with the environment to detect and
evaluate food. Yet, our understanding of the sensory ecology of primates is
largely limited to the visual system, making us rather blind to the role of the
other senses. Although primates are typically viewed as fiJj isual *animals, they
routinely sniff and squeeze fruit during assessment before consumption. We
present data from a 12-month behavioral study of the foraging behavior of
white—faced capuchins (Cebus capucinus), along with olfactory (volatile
organic compounds 5 OCs), haptic (force resistance), visual (spectral
reflectance), and nutritional measurements of fruit ripeness of dietary species.
We find: 1) differences in the number, diversity and total amount of VOCs in
fruits at different stages of mechanical ripeness; 2) that haptic (mechanical)
and olfactory (VOC) changes in fruits are significantly related to nutritional
ripening (n=7, p=0.0042); and 3) that olfactory and mechanical cues are a
better indicator of ripeness than visual (color and size) changes are for some
fruit species. Specifically, color changes occur prior to fruit softening,
asynchronously with odorant shifts, and before the fruit is nutritionally ripe.
These results suggest, for at least some plant species, that color may be used
as a long—distance signal to attract frugivores to trees with fruits in stages of
advanced ripening, but that foragers must rely on other senses for close-range
assessment (touching and sniffing) of individual fruits. This study contributes
to our knowledge about the foraging cues available to primates and other
frugivores, and how multiple sensory modalities can inform food assessment
and selection.

We thank NSERC, Sigma Xi, The Leakey Foundation, The Wenner—-Gren
Foundation, the Animal Behavior Society, the Japanese Society for the
Promotion of Science, ERATO Touhara Chemosensory Project, JST, and
Alberta Innovates for funding.

Dietary adaptation and bitter taste receptor gene
evolution in primates

OTakashi Hayakawa'?

'Primate Research Institute, Kyoto University . 2Japan
Monkey Centre

Vertebrate bitter taste receptors are encoded by 7ASZR genes.
TASZR genes in vertebrate genomes drastically vary in number
among species of vertebrates. For example, humans have 26 7ASZR
genes and mice have 40 7TASZR genes. Since each bitter taste
receptor has the different bitter ligand spectrum, a large number of
TASZR genes allow an individual to recognize many more bitter
compounds. Using whole—genome sequences of ~20 species of
primates, I showed that duplications of 7AS2R genes are particularly
evident in the ancestral branches of anthropoids, which may have
promoted the adaptive evolution of anthropoid characteristics such
as the development of herbivorous characteristics. Population
genetics analysis of hominoids (humans, chimpanzees and
orangutans) revealed that these anthropoid—specific duplicated
TAS2ZR genes have different forms of natural selection from other
TASZR genes. For example, diversification of 7ASZR genes in the
western subspecies of chimpanzees may have resulted from
balancing selection, whereas purifying selection dominates as the
evolutionary form of diversification of the anthropoid—specific
TASZR genes in the eastern subspecies of chimpanzees and the
other 7ASZR genes were under no obvious selection as a whole.
These results suggested that lineage—specific 7TASZR repertoire
expansions facilitate the recognition of novel toxins in plants during
the adaptive radiation of primates.



Evolution of the umami taste perception in primates
Yasuka Toda

'Kikkoman Corporation, *Dept. Appl. Biol. Chem., The
Univ. Tokyo

Among the five basic tastes, umami is sensed by a heteromeric
complex of class C GPCRs termed T1R1 and TIR3. T1R1/T1R3 has
been considered to be a sensor of protein sources, because the
known natural ligands of this receptor are only L-—amino acids.
T1R1/T1R3 exhibits species—dependent differences in amino acid
selectivity. Human TI1R1/T1R3 specifically responds to L-Glu,
whereas rodent T1R1/T1R3 responds more strongly to other
L—amino acids than to L-Glu. We previously revealed the critical
mutations that confer the human—type L.—Glu specific responses by
analyzing the human and mouse chimeric receptors. Among key
residues we identified, the electrostatic properties of two residues,
which interact with the distal carboxylate side chain of L-Glu,
critically affected L-Glu binding. By analyzing the sequences and
functional properties of TIR1/T1R3 from three nonhuman primate
species, we revealed that macaque and baboon T1R1/T1R3, in which
two residues that are critical to L—Glu binding are identical or
similar to those in the human receptor, showed high L-Glu activity.
On the other hand, squirrel monkey T1R1/T1R3, in which one of
two key residues is identical to that in mouse receptor, showed low
L-Glu activity. Further analyses of nonhuman primate receptors
should reveal when and why the differentiated L.—Glu activity was
obtained in primates.

TILDAFEERTNSIRESIENHEDEIL: >0
AXFXF%HlZ

Ot IApeED2S | A IFRETT 1L ERD -2, Cindy Marona®,
Dazhe Meng®, 4 [ % % 5. Thomas Stadler®, Michael
Lenhard?, Magnus Nordborg®, 75 /K i A H[?

VHROR, 2Fa—UvbR, L — L« AT OLRERT, R
IR, M HEK, CETH F2—U ek

R AR, a, BRI, EHoRIBESRE 0%
JIZEATHD. BREMIZHITHEMEZR ORI
AR A LT LAY O BEBEOOL SN, K
KR DFFEICE ST BNIKIAREL TR TS, I
i, 7 ) DOARRERIERNR S LN D I o722
EC, LIRS E SO B 4E CRIR SND D ITEST247 ) I
T A N BHARNT (GWAS) 23, £k & 7o B HSvih o T
W5, GWAS 13RI B R TR OMBERRE S/ AU AR
WRBRTHIETRNEE T2 ET DAY YEL 7 IETH
5. AFEETIE GWAS O, EprCmaricfitiviz BT,
EFNUAER S v A XF X FIZBWNTIEETRE D GWAS %17
W, HRE OB T R EICE ST RGBT 15, %
TG AE - B IRERIROR . GWAS /A GHHE T
BB DAL AR T R AICHAl, EEE O
(LB ) A RUER ORI AL T-HF "l eI DU
TiEmmL72WV.

_89-

Functional analysis of bitter and sweet receptors of
primates by cellular and behavioral experiments.

Hiroo Imai

Department of Cellular and Molecular Biology, Primate
Research Institute, Kyoto University

Most animals avoid bitter compounds and prefer sweet compounds.
However, some primates ingest food items which are bitter to
humans and/or not sweet to humans, suggesting a species—specific
sense of taste. To reveal the mechanism of specific taste
phenotypes, we conducted functional analysis of taste receptors in
cultured cells and behavioral analysis by a two—bottle test. We found
species—specific sensitivities of bitter taste receptors, some of which
are supported by the behavioral test. For example, Japanese
macaques are less sensitive to salicin, a bitter compound in the bark
of willow tree, than are humans, due to the change in some amino
acid residues that are situated in the putative ligand binding and
intracellular regions. On the other hand, the behavioral experiment
suggested increased sensitivity of Japanese macaques relative to
humans for sweet compounds. These differences in receptor
sensitivities highlight the relevant tastes of compounds in the habitat

of primates and contribute to their survival and adaptation.
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Introduction to genome duplication and the
allopolyploid Arabidopsis kamchatica and Cardamine
spp. as model polyploid species to study ecological
speciation

OKentaro Shimizu!, Tim Paape', Masaomi Hatakeyama'?, Reiko

Akiyama', Rie Shimizu-Inatsugi', Satoru Akama®, Jun Sese®, Tanaka
Kenta*, Yoshihiko Onda®

Inst. Evol. Biol. Env. Studies, Univ. Zurich; *Functional Genomics
Center Zurich; *AIST; *Univ. Tsukuba; "RIKEN

Genome duplication, or polyploidization, occurs in animals and fungi,
and plants including many crop species. In addition to the critical
role of ancient genome duplication in diversification, genome
duplication is responsible for up to 15% of the speciation events of
flowering plants. Several examples of contemporary polyploid
speciation during the past 150 years are described. For example, in
Switzerland, a new polyploid Cardamine insueta exploited the
man—-made meadow habitat with fluctuating water availability. We
have developed a novel bioinformatic workflow for polyploid
transcriptome  named HomeoRoq (Homeolog Ratio  and
quantification) by using next—generation sequencers. We focus on
Arabidopsis kamchatica as an allopolyploid model, which is the
allotetraploid derived from A. lyrata and A. halleri, and has a much
broader distribution and climatic niche compared to the parental
species. We have reported that cold treatment changed the ratio of
many homeologous pairs, implying abundant cis—regulatory
differences. A. halleri is known as a hyperaccumulator of zinc and
other metal ions and survives in contaminated soils. We found that
A. kamchatica also accumulated high amount of zinc in the leaves.
Many genes known to function in hyperaccumulation showed high
expression of halleri—derived homeologs. These data suggest that
environmental responses specific for parental species would be
safeguarded in the allopolyploid owing to cis—differences, and confer
broader environmental responses of allopolyploids.



Ohnologs in the human genome are dosage balanced
and frequently associated with disease

OTakashi Makino', Aoife McLysaght?

ITohoku University. *Trinity College

About 30% of protein—coding genes in the human genome are
related through two whole genome duplication (WGD)
Although WGD
evolutionary

events. is often credited with great

importance, the processes governing the
retention of these genes and their biological significance
remain unclear. One increasingly popular hypothesis is that
dosage balance constraints are a major determinant of
duplicate gene retention. We test the dosage balance
hypothesis and show that WGD—-duplicated genes (ohnologs)
have rarely experienced subsequent duplication and are also
refractory to copy number variation (CNV) in human
populations and are thus likely to be sensitive to relative
quantities. This supports the hypothesis of biased retention
of dosage—balanced genes after WGD. We also show that
ohnologs have a strong association with human disease. In
particular, Down Syndrome caused by trisomy 21 is widely
assumed to be caused by dosage effects, and 75% of
previously reported candidate genes for this syndrome are
ohnologs which experienced no other copy number changes.
These observations clearly show a persistent resistance to
dose changes in genes duplicated by WGD. Dosage balance
constraints simultaneously explain gene essentiality and
duplicate gene retention after WGD.

Ancient whole—genome duplication in a tropical tree
family, Dipterocarpaceae

O/NARIEMS! . Kevin Kit Sion Ng?, Jeffrey A. Fawcett®, Soon
Leong Lee?, Wi~ ', J5 /KM AHR!
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Dipterocarpaceae, which consists of more than 500 species,
is a dominant tree family in the Southeast Asian tropical
rainforest. To understand the diversification of this family,
we sequenced the genome of one of the ecologically and
The
genome assembly showed that the draft genome contained

economically important species, Shorea leprosula.
>40,000 protein—coding genes. Many of these protein—coding
genes had similar paralogous genes, and the Ks distribution
for the paralogous gene pairs suggested a whole—genome
duplication event. Transcriptome data from seven different
genera of the same family independently showed the pattern
that  the

whole—genome duplication occurred in the ancestor of these

of whole-genome duplication, suggesting
dipterocarps. The GO enrichment test showed that a large
number of drought response genes retained their paralogous
pairs after the duplication event. The large number of
drought response genes observed might contribute to the
adaptation of dipterocarps in different water availability
conditions from aseasonal to seasonal tropics. Our findings
suggest that drought has been an important environmental
factor for the dipterocarps in the Southeast Asian tropical
rainforests where the amount of rainfall is relatively high.
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Significance of polyploidization in the evolution of
angiosperms

Jeffrey Fawcett

SOKENDAI

Although polyploids were once considered “evolutionary
dead—ends”, it is now clear that they have played a crucial
role in the evolution of plants. Most, if not all angiosperms
are derived from a polyploid ancestor, and many lineages
of
polyploidization. However, despite the huge contribution of

have subsequently experienced additional rounds
polyploids to plant evolution, it is still highly questionable
whether polyploids, in general, have higher adaptability or
higher fitness compared to diploids. Indeed, it has been
suggested that polyploids are “rarely successful” in
evolution. This brings up the following question: why then
were certain polyploids successful? What enabled the
long—term evolutionary success of certain polyploids? In this
talk, 1 will first give an overview of the history of polyploid
research in plants. I will then introduce our previous findings
and discuss how periods of unstable environmental and
the

Cretaceous—Paleogene extinction event, might have been

ecological conditions, such as around

instrumental in enabling the success of polyploids in the
evolution of angiosperms.

Genome duplications and evolution of gene
expression — What can artificial genome duplicated
vertebrate embryos tell us about WGDs? —

OHaruki Ochi, Hajime Ogino

Faculty of Medicine, Yamagata University

It is widely accepted that two rounds of whole—genome
duplications (WGDs) occurred in the stem lineage of extant
modern vertebrates, followed by a third round in the teleoset
lineage. These WGD events have provided many duplicated
gene pairs from the set of ancestral genes and also many
duplicated cis-regulatory elements (CREs). Many studies
have suggested that evolution of genes and CREs after these
WGD events has contributed to morphological innovations in
Although the
vertebrate evolution has extensively been recognized, we

vertebrates. significance of WGDs for
still do not know what happened immediately after the WGD.
Late cold shock gynogenesis in Xenopus tropicalis, a diploid
frog, prevents the first mitotic cell division and creates an
artificial tetraploid embryo. To investigate what happened
after the WGD, we used an artificially genome duplicated
vertebrate embryo of X. tropicalis. This provided us with the
unique opportunity to understand the initial state of
vertebrate evolution. We would like to discuss about
features of the genome duplicated vertebrate embryos and

the evolution of gene expression following WGDs.
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In plants, autopolyploidy is often seen in natural populations.
Some autopolyploid strains are known to exhibit enhanced
tolerance against environmental or biotic stresses; this
feature has been speculatively attributed to increased
amounts of secondary metabolites. Indeed some
autopolyploid cultivars have been cherished by their high
contents of metabolites.

But there are only few studies that have directly compared
the metabolite levels between diploids and autopolyploids.
Even in such rare studies, comparisons were often carried
out for individuals selected from natural populations; thus it
is unclear whether the detected differences are reflecting the
direct effects of autopolyploidy or a mere result of additional
secondary selections under diverse habitats.

Here we compared the metabolic profiles and amounts
between diploids and newly generated autotetraploids of a
model species, Arabidopsis thaliana to exclude the effects of
any secondary selection. As a result, although we could
detect some metabolic differences between diploids and
autotetraploids, such differences were significantly
influenced by genetic background and growth conditions.
Thus the formerly reported metabolic differences between
diploids and autopolyploids were very likely acquired by
secondary selections after establishment of polyploidy.

Phenotypic plasticity in relation to water environment
in allotetraploid Cardamine flexuosa

O Masahiro Kanaoka', Yuri Aoki!, Reiko Akiyama? Rle
Shimizu-Inatsugi?, Kentaro Shimizu®

! Graduate School of Science, Nagoya University, ? Institute

of Evolutionary Biology and Environmental Studies,

University of Zurich

Allotetraploid species possess two sets of genomes from
different parental species. It is thought that high plasticity of
gene expression in allotetraploid species allows them to show
unique and variable phenotypes, however, the relationship
between phenotypic plasticity and gene expression pattern is not
well understood. In Brassicaceae family, Cardamine flexuosais a
known allotetraploid whose parental species are C. amara and C.
hirsuta. In natural environments, C. amara inhabits in a wet
environment, whereas C. Airsuta in a dry environment. C.
flexuosa inhabits in wide range of environments encompassing
wet and dry habitsts. To understand the relationship between
adaptation to the environment and gene expression pattern in C.
amara, C. flexuosa and C. hirsuta, we investigated phenotypic
plasticity of these species grown in different water-related
environments, both in field sites and laboratory conditions. We
found that stomatal development differed between parental
species, showed both developmental
phenotypes. The plasticity of transpiration rates in C. flexuosa
was the biggest among the three species. These data suggest
that C. flexuosa dynamically regulates stomatal behavior. In

and C. floexuosa

addition, we are analyzing genes expression profiles of three
species in different environments.
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Mechanism
Endosperm

of Hybridization Barrier in Plant

Tetsu Kinoshita

KIBR, Yokohama City Univ.

Species hybridization is a potential source for phenotypic
variation and speciation in plants. However, many
angiosperm genera have an effective post—zygotic barrier in
the endosperm that results in seed abortion. Based on
classical genetic analyses and recent studies, it is
hypothesized that post—hybridization barrier involves
epigenetic mechanisms in the endosperm. To elucidate the
molecular basis of this mechanism, we have investigated and
compared two types of crosses, i.e. interspecies and
interploidy, in Oryza species. We found that those
hybridizations induced similar phenotypic abnormalities and
altered patterns of the imprinted gene expressions in the
endosperm (Plant J. 2011, 2013). Although many characters
are similar in each type of cross, an index of rate of nuclear
divisions in the syncytial stage of endosperm is different; the
nuclear division rates are varied in the interploidy crosses,
while change in nuclear division rates are not observed in any
interspecific crosses. In addition to this finding, we overcome
species hybridization barrier between O. sativa and O.
longistaminata by manipulation of ploidy level.

Silencing and ratio changes of homeologs of the
allopolyploid Arabidopsis kamchatica studied by new
bioinformatic workflows HomeoRoq and SIGN

FRM Y2 FEAKRRA) BRRES, TR ARRS, Off & 18!
BEKARF-BRD, 28 Tk -ELSI, *Fa—Uvb k-3

Genome duplication with hybridization, or allopolyploidization,
occurs commonly in wild and crop plants, and is considered to be
a strong force for generating new species. However,
genome-wide quantification of homeolog expression ratios was
technically difficult because of the high homology between
homeologous gene pairs. We have focused on the allotetraploid
Arabidopsis kamchatica derived from A. halleri and A. lyrata,
which has one of the widest climatic niches in the genus
Arabidopsis encompassing lowland hot sandy shores to alpine
regions. We first assembled the two diploid parental genomes of
A. halleri and A. lyrata, then generated a synthetic
allotetraploid, mimicking the natural allopolyploid A.
kamchatica. To quantify the homeolog expression ratio using
RNA-seq obtained from polyploids, we have developed a new
bioinformatic workflow named HomeoRoq. Our new statistical
test identified 226 homeologs (1.11% of 20 369 expressed
homeologs) with significant ratio changes after cold treatment
including RD29B and CORIbA. Next, we have developed a
method to detect silenced genes based on the distribution of
ratio, which does not require arbitrary threshold values.
Although polyploidization has been thought to induce silencing,
we found that about a quarte of silenced genes in parental diploid
were de—silenced in synthetic polyploid A. kamchatica. These
methods detected a large number of silenced genes also in
polyploid crop species.
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Clonal evolution is the general feature of cancer to explain
how cancer cells are generated in a step~wise manner (a.k.a.
multi-step carcinogenesis). This concept was originally
proposed by the pathological observation of precancerous
lesions, early and advanced cancer, but a simple selective
sweep model cannot fully explain cancer evolution and would
be replaced by more complex ones (e.g. a big bang model or
branched evolution model). Recent multi-regional or single
cell sequencings have prompted us to regard each tumor not
as a simple collection of clonal cells but as a mixture of
genetically distinctive sub—populations. By these intrinsic
complexities cancer cells can adapt to harsh environmental
changes including anti—cancer drugs, which is an inevitable
source of therapeutic resistance and should be conquered for
better cancer treatment. In this presentation, next
—generation sequencing analysis of multi-regional liver
cancer tissues will be demonstrated to uncover cancer

genome evolution.
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Evolution of modern humans after “Out of Africa”
viewed from hard evidence

Osamu Kondo

Dept. Biological Sciences, Univ of Tokyo

The sequencing of Neanderthal and Denisovan genomes
evidenced that these archaic fossil members genetically
contributed at least in part to the origins or formation of
modern humans after their “Out of Africa.” In contrast to
the well-documented dispersals of modern humans into
Europe and West Asia, those into eastern Eurasia have
remained far from an understanding. This is mainly due to the
lack of hard evidence such as archaeological and
paleoanthropological records with firm chronological
contexts. Recent efforts to excavate new data as well as
technical developments for chronological dating enable us to
make inferences by gathering and scrutinizing such kind of
information. Several lines of inferences, including a more
complex population history, possible admixture with local
archaic hominins, and variable patterns of modern human
behavioral expressions, are reviewed on a few regional units
such as South/East Asia, Sahul and Australia, Siberia and

Mongolia.

High precession whole genome sequences of 1,070
Japanese individuals

©Yosuke Kawai® Naoki Nariai"® Kaname Kojima" Yumi
Yamaguchi-Kabata! Yukuto Sato! Takahiro Mimoro" Masao
Nagasaki'

"Tohoku Medical Megabank Organization, Tohoku

University

Tohoku Medical Megabank Organization (ToMMo) has
conducted the whole genome sequencing of 1,070
participants of the prospective genome cohort study in
Miyagi Prefecture. We discovered 12 million novel single
nucleotide variants (SNVs) out of 21.2 millions SNVs
detected in this study. In addition, 3.4 millions of insertions
and deletions and 25 thousands of genic copy number
variations were identified. Population genetic analysis of
these variants data provide insights into demographic history
of Japanese individuals as well as the impact of weak
deleterious selection acting on noncoding segments of human

genome.

Genetic basis of human phenotypic diversity
Ryosuke Kimura

Univ. Ryukyus

We have innate differences between individuals in physical
and physiological characteristics. Biological characteristics
are also diversified between populations. To understand how
the global patterns of biological diversity in humans have
generated, it is indispensable to reveal 1) how humans
dispersed all over the world, 2) how humans genetically
adapted to their environment, and 3) how phenotypes are
associated with genotypes. Especially, our research team is
working to better understand genetic and phenotypic
characteristics of Japanese with special focus on Ryukyu
people. We are also tackling studies to identify genetic
factors associated with the variation in human visible traits
including craniofacial morphology. The final goal of our
project is to clarify why and how people acquired their
through  their
Recent advances in

characteristics population  history.

genome technologies and
establishments of dense catalogs of the genomic variation
have dramatically changed research strategies, enabling us
to perform genome-wide association studies (GWAS) and
population genomics studies. In this workshop, [ will
introduce our efforts to understand human phenotypic

diversity.
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Tracing human migrations in Southeast Asia using
genome-wide Single Nucleotide Polymorphisms

OTimothy Jinam’ Naruya Saitou

Divison of Population Genetics, National Institute of
Genetics

Anatomically modern humans has been present in the
Southeast Asian region (SEA) since at least 40,000 years ago
(YBP). Archaeological evidence has suggested that the
earliest settlers of the region migrated out of Africa via a
southern coastal route. The majority of current SEA
populations are thought to have originated from an
Out—of-Taiwan expansion approximately 5,000 YBP based
on linguistic and archaeological data. Genetic data has been
used to support these two migration events. Here we utilized
both mitochondrial and autosomal SNP markers to infer
demographic events that may have occurred within the long
time period between these two migrations and to elucidate
the evolutionary forces that has shaped the genetic diversity

of current human populations in SEA.
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EZHEN OREAFHHENEFROWN A
AT

University of Bristol

AL, TIEEIEFRE AW TS oG H) L LT
ZBHTENTES, LT OBBIIRERL ORI Lt e
EEN, ZhIC2E B2 C, BT O UL AR RR O IRFRE 28
bz bk L5, SUBEERFFEIE, 1980416 AJH
ZEEPLELTUTONCEER, TOEITEMNORE K
M OB EICE B LI BRI 8 THY, BT —HZH0
T E ST DIZ I L D2 EThD. T4F, £
FOREBLCXIFEES TEMITIEAT52LT, 208k
B A LIRRIZ OV TOM A ALY LT R AR thEST
WD, SRR E 21, 025 | &2 BRI fifAr
LRIETHY, WO HILTEAYICHEH ATREThHS.
AFERTIE, BAROEE)I HEEH IR LT, %370
FERENE 2O FIEZ A LI T 5. %2
REHIEZICEST, ZRETOEEZOFIEDE DLHARE
RPTEREI, EDOIH72 RN LTI OV Th
5.

EHSULIBUBREICH 1TE A OB LR
A% NERS
W | LI AP S BB FRE e R

P IARE - e R DARE A R L L TR ER
-2 A R THY | ORI B I OYEE OB
L BREEEIS . A Qe W o —RAGEER L L 12, S0k
A E RS NEFA OERLIE D> TS,
B S D AL EEEIC O W TR, I — o &
DMNTTE R TR e X TRY B RO A n#INcLS
JE0 #is ~ DR AF I X B Pk (demic diffusion) & ST ERE
BB A E AT 52 L1285 30 A5 (cultural diffusion)
NEEDETIVELTHRRADED SN TND, RFERTIE,
BRSO RST - PERUZ B 3 2 AL AL D O HF FEEh 7]
ZEIILIZH 2T, B ARSI BTG5 B bR HGR TR I
BIID MR LB YRR DWW T, ==V = bR — A
URal —valio THRLNAH RERR X THRETT 5,

WEERITEZ DB EWRICE T2ER  #laHSE
& AIMET

O i
Ok B AR

NebEERET S HMIEIEAY Tho. EILAEYFICE
WL, b aERLLENIEE L 3 I THEMNE
fRZER - BAEAR F RTINS FTRE 225, FT2, o
2O IERIE R R e EH OB AT AE R TOBN
DI, MI=B EHIH Ry U — 7 O BT epistasis X
pleiotropy D ERBIREHIZN Fe% BRI 572D D 4FF L7
DENHIRIEINS.

MO ERIGICEITAHGR TS BB SN TER,
BERO LA TESHANWS R TOD O, % 1iF e
MEFLITNAFERTHD. ZNSDFIEIINT-HE MR
TR FHI R EL TET LT D720, DKL T
HHWDINT-HIZHEHTED. B, BHFHICBITLEY
DT LET VAL OFREFMIISAShTns.

ARFEE CIE, STRAIE ISR E 2O B L RO = H
DFENT BN EAEN T 5. i SIS PIEO B O Ffk
T% shape theory SHRENZEE S FIEEL TESHWGND
HM 7 — VBTN DO W TR BICHL, I/rRT—)L
GM, #BR%), ~7axr— L (BRE, ER), AT GED
28) DN HLA~OISABIEFEN LI,

BEFTHRARREDEL
EIER PPN

W KPR LA MRHR R S A A ML FHE
EM RS R  BRATO HFULSFREE S 77 nd e
7

I, BAYCREA T & o720, RHE»bkn
720 B2 IR K T, AIFICEBER DA EERKE T
BB, WEPOLERRGVWE L, RPEOWR ER THREL
TWAIREZ 1K (olfactory receptor, OR) IZXk > THIHE
b, OR BB TIEM IR KOBEB 77 70— &k L
TEY, EOEIXENTHILW00ME, 77V 57 TidkI2,000H
b B, OR Bl 77V —1L, k> CTlEs 40
KREL BB L TG TOBEESC RN D THND
LIZE >TSS, T XTOHFEHREEN ) OR BB 1
LD, ZOL =R — IR KRBT L > TRES LR
Do TAIDTHF DT ) LhBEEFEREEI O OR BEF)
RHENDZENE, FHEEY OR BinTORIFITHTRE)
IO IE I ETHDZ b5, B HEPHARE OR
BR T EMFIENABE 7 7V —%L 00, HFHEEY - B
BB =350 OR BAG T CIEEC AN O RIMEZ RS T,
ZTNOOELRRIFRIZ 2D EE X 5D, B ITULIZLIE
[cb FSAIRIRGE ) 7o ELFRIEN D2, BV 29
57D OB FRHTEC OB T EES ST IcEb L T
7D ThD, AGEETIX, FHENMY) OR E5 &2 .0ELT-
BITOHREBNTEHEELIC, Hx REMRFEICK TS
OR Bn 777 — DAL | &1 O ~0E
ANELTEW,

- 104 -



LRI (LoB)DEY~IIANEREFTRES
h=FDRHAN=X L~

CRERE VBRI BURFAR!

BB, JST ERATO HUE(LAEIES /L7y
Ik

B A ST T THO TMER jo izl AR =3==
= a NI DBV INELEEND, Tl AR, Uy
AU ADFAD RS RHEN L RAa (AR Ux
FENIFRHEDARE BT B2 T, EMIH L THMET7 =
DEVEROVERE A 15, iz, TOEEN TEHEMLER
CHEMEIES WS TWVDR, ZFDRHEAD =K L
I BRATH T,
Bt oz ld, = AR AWEIRERGWVISEA A=
DB OB VLB B ERND, v TR IZB N
T, LA MOR215-1% & Te Z< /D B O 5 R K
(OR) CRFRENDZ L% IRLTZ, 512, R OR 9400FE%
W RBRER B WG E AT ) — =0 7 OFER NG, BN OR D
G A MOR215-1 &8t B 72/ TEEL S O FE [RIPE 2 7R
4 ORSANI1ZAY, BN LAY FHED RGN LA 72 B2 =
FTZELHOLNIIR ST, T, v UABLOMEE0ER
¥5MITH 1D MOR215-1, ORSANI DA — Y J % [6] /&
L., BEREMRAT AT o TG SR, ZNHdD OR X R TARay
WINETHTEb RSNz, RFBEH TIL, ZRHOHRIC
K% ~UANLEEHICESIFTIKBESN TNDB LA
DFBHAN =X KZHONWT, # LB b Ex Tl
D7z,

THNFavDOBERRICEDLSLFREZERE
=F
CRIR A FEM S, UM, /DR IER )1

T AEAEERTZEER, BT, AR BRI TR

M H BRI AN T, FFEOHEM DO ZEHEL T
FIH T2, 77 Fau O HRWEEFH O D FED 2%
RELLTED, & é@ﬂtﬁﬁ@%t@m%ﬁ ot
ZHN TS, BERINI L WL TEALNTE
V) TFNFaru DIGE %XEBZE#HUHHI&ETJT N A AIU
fﬁi&%a‘g%w}mtbfﬁaé Bkl CWA, 2oy
REC AN AE TG A FEINGATE L RN
YUy sUN @zﬁ@ft@ﬁ@hﬁk&ét%ao
HExITNETIT, FITH/ A OEITENZTHET T DK
WEDOEDTHHY X7V 2 BAITER®L AT DR
PRI BT AR R AR IRE G 1L, I TEN S &5 W E
FfELTe iR T a7 y AV ERIEL TS, LFEEE O
FEADOLFEMZFEIZ B, IERE Y —F = —
illumina MiSeq %1{# > RNA-seq Z1T\ ., ZFED T 7/ "Fa
U TR AR B ICR BT A B R TREE R R LT,
ARG Tl AL S L DAL AW Cikam LT
VN,

DOVYED IRV RBENLEES LD ATEEM
e PN
WK PR

W77V 0 = K2R, ENENOMIZEB 2> 7)o R
NEEREBELTERLTEY, ZnbidEo{boET v
LU TIEHENTWS, 2O 27y RIZEMIC BV TR
BINEELL TWDIm, T ORMEE RIRL, W IEE
LTERSNTOAEEZLNTET, LnL, FEBRAJICIRE
FEHROMEWT SN - B T Tl R ORI RNE E
IR T4 AZEMNRENTNS, Fxid, 7y ROREIC
DUWTHFR A BT 27T, O 7 2 0 F L 2 KRG
BT VIR 2, THEEBL TREHESHFILL VDB LE
FRLTWD, BRI, 628 —1F(ET 5 VIR BI5TO
IHADIZONWT, I BIZRAWMARTI/BEREED L 5F
(Oi‘ﬂft@l%ﬂ)i)ﬁ\i%h%ﬁ\ﬁ% &, ERLITHE
WZCHE CThoT-, IEFOHIEFRTIX, 7V RIE2h
DATuANEE 7 2o E LU TR LA T 2 S
TWBIEL 3o TETZ, DFED VIR ZERO LA
THRAREOBRIRZ R, OV TIEERIR A E I B -
TWDAHEMENHTETWD, SR RO RAEX
7~ BT 72 ® BN LS 2 ROFESIC T 54 %
DREEEEFTD,

RBRORFELZDOF A
r‘fim/u
UK -Fes

Wl C. elegans 13 RLL_ED 120018 OMLH 2 BIKE IS %
F A EIZEL TS, WILEERFEOTRIREE @R G 7
PG IARRIZ AR T, TR OY 7 F M siER b ELE
LHLILTWS, BEIRITD T 1 0EFR B Ui Bl g2
DR G ThD, L EDOZEND, SrITRE 7RI AT
TNAAEMEL T, BICEBF ST THWONTE,
2 13OE . BNV ELTHIE R TEAZ 85 R
U7z, BRI A BEE DR Z I Fr | S DR % Sl
Do ZOFITENIML AR A KIEE T 2L Ao <52t
HUBBIZRFOBRALDOENERIL TNWHIENby-o
7o 242 K% AWV 7o B R BR IC IS EE 2T 7z b2
B RBE (R BBEEDE DT DHER) 1295.8% ., 55
JE (B 2w & L5 T DESR) 1395.0% Th o7, BIfE
DEZARFWTIABADHELDDINGRNON, DAFE
FFE T D720 IR AFRR RN Z RIRORENEE T
HB, HEFENEOTEBR A DD TWAZRIR K
TELDZRND, Frox 132 Db BFR 2 M FER SR~ DT
EIToTHY, FHZ R EOREICRIIL TND,
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EYOREZE
COFFIRE— R
FORER R - FEE T

TS EFET DEXESY (FD BV I, YR H & OR
BN EED, BREICHEIGT A7 O EER T RAHEHMES
WTHD, F-. EEICERLIEDIL., B2 2BV D
TUURERATICHE 22T, BHE2R0EEY, B
L MAEM BRI a2 == e T 5, — 7, BRI
EXNTHW AT 5B WE, ELSOMMIC/ERLTE
MOBBEELETHIEL TED, BiEEZ -l Tl
BB EREDOSA I THELWEENECTWDE
ENE EHICHHE G T 2B 57 8 DR R Eb
%o L, BV OREAMGRE DS (B ORI ENZ
LWEEE. HLLUITE TS0 WL L CLEST2 3R E
I, B ORI E TFisk - FLiE EL TR IRISRDREESS
IR ORI 5 T AR S @D HIENTED,

AR TIE MO IS EEZHRTHIENTEHEN
DZBAN=A LA AR R IO M aia=r
—ar EIE R LTS AR PES AT LD RIS — 2D
IOV TEERRLTZUY,

BEFRARHFMREZORERBOELLSTFIE
AN
TR T

(IR AR DAL T2k

BRI R &I T- DG L FER O R i 12 B 5 50 1B
i3, ALOBIRFHBIARY N =& T DI Ay F #F &L T
BHRILARY — VD, 12120, BARR O 51T, £
OB D AL PSEERE T LTz T A AR B2 BT D,
N LOHIEHT Y NI —2 242 BMEIBIZIE, ME, DA TH2
MTIBWTHE L2 ARy 7 OB DIZIEVEZ D LE R DD, FATH
VX, BEIRHIE S OBERE D HE(L T B E A, TIER< I HEL )
NIRELATH IO TR 21T - TE T, Fox DEEDREERD
b, BAGF ALy T OHEALT F AL ORGP Db DI,
BTox PRFEAIZZEHFED THRELIZ,

(2] il alEg DL L

ZANNT = RAAI TR, ELTINDE LR LT R < 722
WAy T —IRIESNDDH DN, ZOSE, ZDOMERE | IThE
DHEARLCUveuy, 2, B HlER Y MU — 2 OREREDS, Wb
WDHIEWVICH AR 25328 EOR T DIRDENDFTETH
HTELIEBIFR TITRNESD, —J5 T, LA HIER S, 58
MR IE B HSBAR T OFHLZ on/ of BT 2D K ThH %, DFEY,
Y RIRE BRI L QU RS LT A TE D, A
P TCIE, Fex S HEIT > TODB IR FRIBEOMEL T YA~
ALZW AL B OB DB LTzw,

[3] FEAS T ] oAb T

KEBHIER O 1%, B~ B W Th W TELRE 125
Y5 ThHD, ZDOZEE, FUT7 7V T DG N - REOHRE L KR
PEBIUTHLNTH D, EBICEREN TEELEIRIKERD I
FTIEITES T, B AREHE T, I EIR LU Tl HiRE ) 235815
FTHIENDISTET, R TIE, BREEDOKEARB(ENEDLD
IZLTRINIED 1 Oh, Box DNFATEZEE T NGERLIZW,

BREMGYS ) LTHAUIZAITT
EASIE S
BEER - et A A A

FTRTOEMITT ) LERFFT D, Rl KREBHLTWS
BETFERFEL 7 /22T LA TELL~LICE|
LCEY, BHEOT ) LT TREESHT LW RELS 2 R
DT ) REHTAREFI L, ENE AT DL AIREA R
RIZ72o TN, Bx IIMEFEEE LT 57 /2 2GR T
BICRFERVA TEY, 3Mb FEDS ) LAY A XETHBE
ThHhEZEHRLTOD(), LPLEA RSN ) L TEE
T OB ZEV T ETITIE TR LT AUiE 2 B2V Heffy
722 N—RILi3dp D, A WS Tl Fox 2MEHL BT/
LA RO MIEAI I ETO—HLIZS AT LEFBITL(2)
FAUTMT T A E L TR B &2 X — R E L2 BUED T
BV, JRIRL CWODBLR AR LTV,

(1) Itaya, et. al., PNAS 102, 15971-15976 (2005).

(2) Itaya, M. In Synthetic Biology tools and applications (ed.
Zhao, H), Academic Press, Elsevier Inc. pp. 225-242 (2013).

AL RNA VAT LEFALEGFRELMER
i

CREMEE R
HUK, iPS MR ST AT

RNA X RNA-Z> _7EMAEAERZ N T T VA 55
TET, BT Em Y AT AR AR T DT LM AR
TBHEZZ NG, Frx i, BB TORKBAHIHETHTRNA
Ay T JRZEMIN 7Bl & A 95 TRNA /R %
PELL . 2% W TRl O 2880 fy 2 b — L3
L7 EEBRFE L CET-. folt. AL mRNA IZH RV EREA
B A3 A F A2 L TH L SIG AR DA A~ F % {E 8
L. ZNoEHETDHIEICLVEIR AN —2D N T 5 1[0
HEAMEEEL | MR LS A2 AT AOHEEIT AT
L7z, &z, =A71 RNA JREBIDOAA T HIERLL | iPS #
N B3k Uiz B B OBl & K 28 | R B CE D HE T D B
FITHETH LT, EBI2, RNA F & RERIRL, 2037
BE ORI AR LT 7 F AGEEIES AT DA
L7z, ZNBHDANT. RNA 2R LT 50 AT L% 562, Fllld
D RNA (2B T D45k 4 7R BLR DO FHEZLO RNA “ AT A
EEELIEOB R NS BRSNS,
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YRV —LBREIZKDH/NNOT)THATE
OB IRF AR

PESEATRR B WFIEAT

RIFUTDOVRY—IE, 320 RNA(16S, 23S, 59)E50450
DEAELRLB THEEIKRTHD, WERIAY — A,
SEARKE S OB O RER R E BN S BRI
EITHENDING, [T 2 ERE LI RN 2SN TE
oo ZHUCHKI L 21X, VR Y — LD F RN 1 THBH16S
rRNA ZRAEYOLDOEANEZDEN) FIEIZED, YR
V—ADEA e EER MR LM U, b h | K 16S
rRNA 51D KB E AW RER A RBR 2 X0, K%
B 16S rRNA EOFEFIARRIPE2I80%FEE 165 rRNA Th-o
Th. A B A HE THHZEABH LU (Kitahara &
Miyazaki, Nat. Commun., 2011; Kitahara et al., PNAS,
2012) , UARY — DU BRI, &7/ A=
—RENDEEFEEORBET PR 7 7y 7 AL E X
BBHEEZLN., WMEMBEROB 2727 w50 T
IR2RINEE 2 T, AR T, VAR Y — A REL A 12 L0
TSN DRIGHE SR DM NZ DV TR T2,

NGS A*HN\—a—T1V T kY ELDEHREEFD
1=®Ic

O IR
N s

WA AT — 7B (NGS) Z AW AZ R —a—F ¢
PN ES T, REHROEMREMKICRE T 2407 —
ARELNDIIIT T2, NGS AT B S LUk, i
Bzl Li=7 T Var s —roi o 7o ay i
NS/ AN/ s Lo d YT A e el SN S )
NTETEY, K2 T —2NALT == CEREINh
BT CTND, F, BEUS D EBIZONTH, ket b
W= TV CIEET BB EE DNA 2727 )ar s —
T IR A LR AREIC Y BERAIZE L
BPDMTOILD2HD, RFETIX, 7 —F X —AICER
ENOOHBE KL NGS AFN—a—F 4L 7T —EnhE
DI FZR e ERESE0, Tz, DXL £<
OIEREEDTD DT T~ — kB E T A EITDNT,
BAEW NGS AZN—a—F 47T —F XN —2R
MetaMetaDB P AX /N\—a—F (7 7 ZA~—MiFish
TR EERBI LoD Eam a7,

BEREYICBIT2V7—LEREDOZERHIE tRNA D
H#1t

O4e HhHEH

A - S A AT

tRNA (32 DRGSR DK EL DD I T AT HEE
N5, T72bbH, £<D tRNA [ZZ7F A1 tRNA LIEIEH, 71
— N —FERO2PMEEETE AT D3, tRNAM & tRNAS (5
A TIZ tRNA™ S) 13 V-7 — AL TN A E L OV -1
WEERE, 77 A 1 tRNA EL TSNS, ox 13, fRic
BWTIIRT OT T a2 FLRNEITA N ORHET
bbb V-7 — L2 A LI tRNA 23, BEOT o Faksin
HRETDTI (Ve ya ) B3RO TR T
HHAAT T =T HIEE R ML, ZORNAE,
e ELRBENORR R ICBWT, BE BT Fak
ANZELTICeA VB _XTFREDO I AIA T Z LT
i, — . ZNHD tRNA BN TREL THDHDICh
M5, BRI ORI T 0T 4 — MR SIE, T
DL BN TEENI=ERTIC oA VIR Ao T= kO 7T F
Rix—-2ELL TSN o T, BEREAWEIFD T ) A
B a ISR ARG R, 20 X572 tRNA 138 o, FHE
BYYOHE ) D — ST AL T DT CHIEL TWD T E
ZEHBNILT,

TDEBKMEIEREEMBHRETIED
OFEACE, HIEME, M 328, KE . KB EZR e
Sl PR e AT hE IR A RS, ERRIT O, IR
38 Katherine Maslenikov”

bR, 2 FEE R el S Hb R - B, bR K EE, PHE
LK1=, SAbkpE, TR R

EME RO BEMAULEND — T, BAEAYTEOME
HOFE IR I R 2 D TN D, RIS EEAE ) O SEREMR B 1.
#HLL, TOAERE - HELITITZ L ORBFESN TN D, AHF
ZETIEAEMBER O IR T L2V TE8REE DNAJZ VW
HECEA W), RrC R OMREIIESZ B+, 2RaEEIAN
—FTRERA—= == R =P LT T A= — D RRFEC U AAR
=l L BABEHI DNA FBHT &V o 7= Bl 8 A5
O HAELEIC, —RICEHEEMEVES bbb
WA R E LT A MR R O RHRIZ DWW TR 775,
Fo, ZOHEMOBURICB T AR W THIERE LA
LoD, 5% OELFE~DIE A A REMEIC O W CEm LT
W,
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RIBEDNA ARN—O—F AT BT DD INATS
A1UB%

OMeEAT N SRR, IR, fe LHTHh® | ARt
SR

VALK AT A BNV AT S 2K B T3 ch ofd
FAb K- B, SHA - B

WHRY =7 2P —DE Iz ED, 1K OBREEM
EE T DNA Z RIS H A DI LT, EMOFIERS
et A=Y 74 DB BE DNA (eDNA) 3 BF 3 38 E L
720 B2 I T REFFIROER—ETEN L, AH THESH)
Wat T D - S iUA 7 7~ —MiFish) 2 BR3¢, £
SR K REE KKK &2 2T AR TR RIS, IEA R
917 100%DFk H )1 & 7R Uiz, ARFEZE Tl MiFish 1255 @k
JE eDNA N2 X2 DT — BN /A T TA L ZHBI T D,
1721,00077 LA iz EAE AT, 37503 5k cER 32
MiFish /AT ZAAEZIL, TAVT 4T ANEV T D
—WRALER | FREIEIME R RIS HREHEE . S EE
B, 53 T RARIRAT ENDNER FRE SN D, fEFIT MiFish A
—4)V html 77 A/VELTH D&, FIAE ., B OHE
TERE R DOEHEE, 51 Rkl % HINTET
Bl D e D, 22Tl BBy TAZ) v 7Ek
OERIB I T 0w 22 EAE9, FIHE D, BEtEe
IR —arb G AT ET — 2D ERE Z A TES
OB L LRAICOWTEERLIZ,

EHRE VAT EMEMBICRF IRV EES
DHh? BIEDNAT—EZFRYNI—YBHRTHET
33

OB
JIUNPN: 3

WAAR S — Ao — DA Lo TS DNA & KHIIC
RATELIDIT -T2 TV 2, HEEEI RS AT
WV B R MAEM O R CTH D, BEEMAL DRI
S WEEEESBUIRIZH - T, LB A b o LR R
ROREE S BBAE R T AT LREET S, AR
T, Wi — o=k B B R T —Z %o A
VI FRTATAD TRRERN LoD, v T —7HHER
FCUCHE LA RE A N BB 20 ki T 5, FEFRD
AP CIRET, EOIIRAEMFETHoTHHEATELHE)
DNA N—a—F (2« A7 KT fibd, BEEITHIF — &N
EDINGEND ORI T D, $52TlE, BHETSIT —
B Foy N — 7 BREG DML CTRRNT S 2 1A/ L, —
G M AE DB O IR DR e i s 2 i C
EDLAHEMEICOVWTCE LT 2, MEH ORI —Fr
PN OWTIE, SRR O BEEMENFRICHDIZEN S
W, UL, #8727 — 2 Rir it e eI A7
TEREMAUCEREMAY DNA 24213, HLORES)
OB RMEN RZTLDETHAD, B HEGIEREN LR
DOETRLIZV,

IR DNA ZAVVEKBERERTOEMLFT-ED
EDHTE  ELEADGRATTHEMEIZ DT

ChEFEE AEEE NIRESR T RIS

U RIS KPR Vb —ay | 2BIR K- A B IR, SR
PEUNE N VRPN APNEE:

Fx ORFIET NV —7"TlE, KEBARRICE N CTHERE
KBV DA - AW B HEE T DHT- 72 FIEEL T, "B
B DNA” il DBl FE 28 CuD, BREE DNA i, A
FEEL QWA RFIEY D DNA Wi THY, Fbai
L, Em PCRIERY—7 P —IZL>THIETHILET,
EMOE BRI Thel, EYR- s eb e 52
xR BERL WD, EBRIZ, B, 720, R E 0Bt
BREEICBWT, s 3B DNA ZAWT, EEEA
DA% TARDIFIEO BRI BIL TEBY, LLFON
SODPDFHFNZADWTRIATT D, DIFIE, 7o, s
DA RFENIT DEM oA - AW B OHETE, 2) AR A
OKKFEERE =, BBEE DNA (X540 4180
BEOHEEDOKR, 3) T TOIALDRFEDEITD
W, SNP 25812 L CEREE DNA ) BZF D480 Hh R 44|
BT LHFIEOTE, Fox OZNV—FTIL, RIS, B
DNA FIEICE DAY & E &IEEF LA RE R OB
R T 58770 — N T A LRI TD, Bl DNA 72
E O i a2 o T L a2 B TWITIE, o
L > T LFEO LD I m A2 B ML THS
ERFTL CWOKIENE B/ > TLD, ZRHD IO
T, BRIE DNA OHE(LZFE~DIGH ATRENESe, [ ko B EIZ
DU TEEm LTV,

H—AMERMBEGTFORBMABRNEH T 54R
KO£

[if] FH 28 Fn
KA

TV NF O E OEALSNED BN D 5 K O R L%
FEME RSB RER O3 TH DA, FDH-2TEREIIMRD T
EHETHD. IYNTFREOEEEASHERE I L EEY—
H—BIEEERNZ b, S B AD R AR D 43I 23 55 3
DHFNERD. —F, T T HRTFHERL O TV TIEh—
ANDTERER) 323 2L, RIBIFEIR Ok R T Ex LY
— =T BTENL LT kT 5. I — AN b H R
X, B E R S8 GFEEREF DB TR R EET—T
—TCRBEEDNOIETHHEEZ LN TEY, IV A F &
DN — AN B DR ENEA TWD. IT4E, K
D SR BEC AN B D DA HEAS, ke 2 FED D
— AN IC B T A D Y — Ry MBI T T2V 2
5, LnbhTWb, Lo, ZHOLTEELEFEENOMNIZLT
HEBEOZHEILZL 5T ONTLI D> T,
Fx T RE — AN T2 WA ANV TVE N, Y
— Ly NEAE T AR R EAIC ) — AN B S A T B8
ZRL, BRTEEO D — AN BA S BN Z AR 2340
EIRRED SN 2L =59 A REM 2 5T 5.
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W LIS BT s i SRR T / 3 (R L s (UMD

Hx e BT L< DAY, FALAZDFEIAD PEA
FAET D, @, BEOMETRAD BIIChEESND, —
BESn RO, EEA2BUTE/LLEY, Ll
FIEOHIZIZE DOREEALDBRE /2D RE HEREL
TV A GO EMRZ DR A FIET D2 ENF ST
WD, 19TOERNTHERRHR T DM F D THE S TLLRE,
ZIETITRA00FE DML ARSI TRY, 2%
Yoz BT ANIHES CEDODHAATITHE S Tns (O
PR 2 > QLR 07— @ @ S aElEH: o
=@ —>g—=), HERAOWRNDBRETHLEOIH NS
PEER A A B 2R AT L TR 32130 72, 20720 MR
AR IZ DR T BETNDDN ? LW EEART 7
PN RIRR DO EETHD, T THRAX T =Z2DXAT DM
RO, TN ENERICHKRERETT VAL
L. f B 226 SR CREA IS S ORI 2475720 0
EBRRDOWET ZATHO IR, PRI SIS 1T 2 PN 20 UA TR ik
WO % 1To CEiz, A CIIRANCAMBEDIH72
RULTHERRIR T 2O L . T2 3T CE 7 Phln
FAOAI I E L TR T D,

Iz

FERAICE FEa3 2= —aVEE0kREE
M5B EREESTOEL

O/MB& HEE2, Bruce A. Carlson?
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Characteristics of Trijparma Ilaevis f. Jongispina
NIES-3699 with insights to its life cycle

OMary-Helene Noel Kawachi', Masanobu Kawachi'

'ESLERBENT

Parmales are pico—size siliceous alga mainly found in cold
regions, available as culture since 2008. Phylogeny studies
revealed their close relationship with RBolidomonas, a
pico—size naked flagellated alga from warm regions. Both
algae have distinctive physiological requirement and the life
cycle linking the two is still not elucidated, though highly
presumed.

Morphological features of 7riparma laevis NIES-2565 and 7.
laevis f. longispina NIES-3699 grown under different
conditions were investigated by light and scanning electron
microscopies. Partially silicified cells and naked cells were
steadily found in the course of batch culturing of NIES—3699.
Non—motile naked cells of about 3 u m size could have round
shape or displaying unique chloroplast extensions. Large size
cells from 6 to 10 u m often displayed irregular shapes with
multi chloroplasts content. Naked flagellated cells similar to
Bolidomonas were generated either from the non—motile
round cells and the larger cells, with a relative abundance
varying according to the culture conditions. Fate and linkage
among the different type of NIES-3699
investigated leading to new insights into the Parmales life

cells were

cycle and opening speculation on the natural population
behavior.
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My postdoc life in Ithaca, or how to survive the long
winter

OMasato Yamamichi®?

'Hakubi Center/Center for Ecological Research, Kyoto
Univ., ?Dept. of Ecology and Evolutionary Biology, Cornell
Univ.

I would like to introduce my personal experience staying in
the United States of America as a postdoc, especially
focusing how to survive the long winter. After [ received a
Ph.D. degree in 2012, [ worked at Cornell University, Ithaca,
New York as a JSPS postdoctoral fellow for research abroad
for 2 years. I am interested in eco—evolutionary feedbacks,
where ecological and evolutionary processes are interacting
dynamically. As Cornell is one of the great research centers
on this topic, I enjoyed my stay in Ithaca. However, the only
problem was that winter in Ithaca is long and cold: it lasts for
6 months and can be minus 20 degrees Celsius. In this talk, I
provide advices to graduate students who are going to stay
in such a cold place as a postdoc.
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“ Internationalization ” of the universities, and
studying evolution in Japan, USA and Switzerland

Kentaro Shimizu

University of Zurich

Globalization has influenced basic researches and universities in that
universities in many countries are aiming at “internationalization”
and are recruiting more and more students and researchers from all
over the world. For example, in the University of Zurich in
Switzerland, a large proportion of PhD students and PIs came from
foreign countries, and English is now the common language in
research. I have enjoyed research of Evolution in Japan, USA and
Switzerland, and would like to discuss the strength of each.
International collaboration is becoming more important and feasible.
Human Frontier Science Program originated from Japan has been
providing a unique support, and I would like to give an example on
the project on genome duplication (see Symp-3: Genome
duplication: integrating comparative genomics, population genetics,
and experimentally synthesised polyploids).

As a former associate editor of the Newsletter of the Society of
Evolutionary Studies, Japan, I started the series of the reports from
foreign countries, and I am glad to see that it has continued until 20
times. I hope that the society will continue to serve as an important
node of international evolutionary studies.
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Arabia Felix!: Expect the Unexpected in Evolutionary
Genomics from a Scientific Community of
International Heterogeneity

Takashi Gojobori (FLf§H#=%), Katsuhiko Mineta (Z& H 76.2)
CBRC, KAUST (77 RZE ERZHITRK ), Saudi Arabia

Spending almost one and half years since we joined KAUST
(King Abdullah University of Science and Technology) in
Saudi Arabia, we have started a comparative study of marine
metagenomics between the sea surrounding Japan and the
Red Sea in Saudi Arabia. Because of unique characteristics of
the Red Sea such as high temperature and salinity in the
seawater, we are obtaining very interesting observations of
remarkable differences in microorganismic diversities. Since
the KAUST community is now composed of different
nationalities from more than 100 different countries, our lab
members are naturally very international. Here we present
our experiences in conducting evolutionary research in such
academic environments of heterogeneous ethnic origins,
particularly obtaining a full of unexpected insight through
intimate discussion. “Arabia Felix” means “Happy Arabia”
that describes the southern part of the Arabian Peninsula,
which has long enjoyed more productive fields. We enjoy
expecting the wunexpected in such an international
atmosphere, in the hope of attaining a scientific goal of
Arabia Felix. We are so glad if we can share some of our
experiences with the audience.

OTakahiro Yonezawa

School of Life Sciences, Fudan University

Looking for the Lost World in China
Takahiro Yonezawa School of Life Sciences, Fudan University

China is an attractive place for the evolutionary biologist due to
following reasons. First, the high level of the biodiversity in China:
China is the third largest country in the world (9.6 million km2),
spanning from tropical to subarctic zones as well as desert and alpine
climate zones. The numerous numbers of the wild species are
distributed in such diversified environments. The same holds for the
fossil species such as Jehol biota or Chengjiang biota. Second, China
is a center of the domestication and cultivation: the domestic
animals and cultivated plants are result of the artificial selection, and
they are good model of the evolution. During the long history of
China, many animals and plants have been domesticated, and many
breeds established. It is one of the hot topic in evolutionary biology.
Third, the geographical position of China: to understand how
Japanese fauna and flora established, the data from Chinese fauna
and flora is essential. It also holds on the domestic animals and
plants because of the long historical relationships between Japan and
China.

However, there are few foreign researchers in China, and the
academic life in China is little known to Japanese researchers (see
also >Ki%, 2011). In this workshop, at first, | want to give a talk
about my own evolutionary research in China, and then hope to
mention about the academic life style in China.
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Transitions in rRNA-mRNA interaction during
endosymbiosis

OKyungtaek Lim'

'BRD, AIST

By the process of ’endosymbiosis’, many bacterial endosymbionts
have emerged and further evolved into organelles such mitochondria
and plastids (including chloroplasts). An endosymbiotic lifestyle
drives unique genomic evolutionary processes such as facilitated
gene loss and radical nucleotide compositional bias. Understanding
of such endosymbiotic evolution is central to eukaryotic biology and
pathology because the most endosymbionts and
endosymbiont—derived organelles are essential for eukaryotic
metabolism,

As a new perspective on endosymbiotic evolution, here I introduce
collective views on evolutionary changes in rRNA-mRNA interaction
for translation initiation, called Shine—Dalgarno (SD) interaction.
Although SD interaction is considered essential for bacterial genetic
system, it has often been lost or altered during endosymbiosis. For
example, mitochondria, that have undergone endosymbiosis for
approximately 1.5 billion years, do not possess any SD signals
except for a clade that features gigantic genome size. Such loss is
much less frequent in plastids and endosymbiotic bacteria probably
owing to the much shorter endosymbiotic history. Furthermore, the
rRNA-side motif for SD interaction has evolved coordinately with
mRNA-side SD signals in several plastid lineages, showing
unexpected evolutionary plasticity of genetic system during
endosymbiotic evolution
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DOEAEVEOBEIEME TIE, tRNA OFEEN > Tak &
tRNA OFEAA DR NEMZRT AT 208 “IRIGICHEIRL T
Wh, SharRUT 7 ) AEIba RUT tRNA ORFTHNS,
tRNA OF7 v FaRvakroxtar—i (7 11—
IS THRABMINa L R T4 OIR ARG GG 55
DR EZ OHEALITHESN TODZERHLNIT -
7o FTo, D ED (RNA FEN DA S VD% AL B b= RY
7 TR I AR NG B AR IR EOJFIAEIER R DR
WET L THDLEEZLND, %AEBHYIF R T HR AR
BRI S OM I SE PIIELIZ OV THEBET D,

T—NAF¥15—ERLEDEL-HIEYFHE
RHD

NN
el 2008

ZLDFEMTT — N AX 2T —ERE(AM E)ERTIAL
TEY, ZOHAZBEL TEENOHIRIKV TR E DSy
ZRINLTWD, ZOAEDIELITEL Z0BEVIIa A
B2 FICHEH L 72485 T ALl ERINCENDIEDEE 2 B
TWb, ZOM, ZOMENRGF AL LIZTEBNIRDO LN TE
B Mkt ARk L CE e B A bND, R EL-IE
ABRIZHD LT REGERILIT, AM HITHEY DR
DI E B UL, TA T A A= 7 03NHG
MZUTZEARDZ A F Iy 7 e il S AE DI REIZ DT
OB THEEBIT, ZOHEDREY ST HIZON
THELRLIZV,

Wi17-2
B EERS Ronf-73/BtyrTHERSHh
AV BERINBHEERRT SO DELSFFIL
FHY—IL

ORIHANT | ABKA

R TR HIBRAE BT JERT, SRR LR Anhes
AT DRVEHY

Homt SC LRI ORI EAAE M T, 7B 19T LL T 2350
YCHNIZBER 52 AW TE I EE SR L QN EE
ZHNTWD, LIZA-> T, T/ EEOFEEEN DI\ Bl 7
NEAVA VTV IEC] ke ¥ s g e = bl hek 3= AR 15 gWia 4
VRTE RO Y I F R AT T D 2 ST A OREIR
BLOEICE S TERERAAEZ 52 TNDEF 2 1I3HFF
LTW5, ZNETITE(L Sy T LN FIEEH O TT IR
DFEFAD D ING 3B ORI ZE M Z PR T DITITEAE
TREBREVETH TN, Fox BRELI-TI/BE19FEFELL
T AR AZE Y THN TS B L (SR 5%
WILIE, SNETIDE BRI MR 7L G DFL |28
RMZRR TEDIZAD,

Pz 1 d, EEREEEO T BN RIRFIZER N T /16
FEENETOR AR AAZHID Y THI TN E{LE S
W5 DIBGLHEER I LTz, RFERTIL, TRETICERB
BB BRITAZEZ G L TN Trp, Cys, Tyr, Asn, Arg
DN HEFEIADT I/ B RS ZEIT I T2 Z &2 TR T
2o
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W17-3]
KEBEVRY—LOERTE
OB IRF AR
FERRF A 7 e R

NIFVTOVRY— AL, 350 RNA (168, 23S, 5S) £504:0
DEINTENCRDLB S TEBEERTHD, VARV — LT
MEZR ST IAEIE R LD BERERNICHL BB THDHZEND, FEFIC
PREFEIIR Y T CHHEZE Z BN TET, ZIUTK LE & 1,
UTFOERIZED, URY — OB iEmm % R L7,
T2bb, KIBHE16S rRNA &5 D5eeKBRO AT
o BREEY ) DAFFRLICHEIIEL7216S rRNA G F-ICX0HE
ST DT EERATAER, KIFE16S rRNA LOELSIFHIA]
PEASBOBERL T (A B Hath Cld415424 K rtf 0KI300H5 £5) |
AW O RB A BT OV ~LTRARDE AW ik
D16S rRNA BAEFEMHMATRETHAHZLEHALNILT
(Kitahara et al., PNAS, 2012). AEffifk16S rRNA OfEHT
FEEDDIT, (1) BEREME16S rRNA (ZEFA 7o {FAF R 3 8
228, Q) —REIINZ G A T ZIREEL LT
RGFEEN QDL 72 Q) o+ RIFIIHLE 35 fEiK
WCBW I A - RRBRELFTRINDIZEN DTz, R
A Tl USSP~ L TR 725165 rRNA (2
BENTEERIR Y — 20X NE &R EE BEOME
WZDWTHEN T2,

wir-s

BONYEITHEBERBLVTI/BLN—MN)—DRER
HIREE

OTRIBETL
NN

BAEDOHERICAE B T24EMOIFE AL L, 20FEH O YE T
BRI —RTHEBR 5V AT L WERIER R IZE -
TH I EEBRLTCND, LR T, BIEDH LRI
ERGRITEEMIGROMIEY (7€ —F) OERECIIRE
WZHENL STV 2EB 25, LocL, =&/ —RELRTIZI
20fEFEI TN /=72 W TR, HHV N, 20fELNH 2N T
SUBERRING RGBS i QT AT et R PR T X
AN

T WL R—N — DO IT, B S RO E S
T CEM T DIENTED, 2/ — RN LT 5 2
HNDUEBEAGKE B DOEIZ DN TOEL DAL, &
AVENNFITERRDD, Wb I OBIER5-R 13207
BRMOT I/ MBea—RL W5 H T —%1 5%, T
13, WIH O BAGKE B RILMEEO 7B A R EL Tz
DIEAHH72 ZOEERNIT LT, i ERER B I B IAF
FEL T BREOHER], 73/ BEECS OFE S Ll 6 D HE
HRBI b TElz, ABEE T, TNOO AT ER
T HEEHIT, RRERBLT DX RIBEGRT D7D
LB/ NT R By PO FEBRIC L DR RIZ OV TH R
H95,

TFI/T7YILtRNA EREERORBIELEE
L%z
BRAF - 1 1 A 4

TIT IV ARNA A il#ESR (aaRS) 1, tRNA &7/ fia-38%
MLUTHRGSEAILIZLY ., BB TE2ITL 15D, 207
SEORERET I TR DF L E I A7 aaRS DMEIEL ., 7
DT T I NACRER A ORgED D | B B2 RIEE
H 02007 FA (1, NI/ EIND, Boxix, HEFEE
aaRS (T THE AR E AT 21T\, LIRS ORI, 73
& tRNA OFEBIFE S AR C& 7o, EbIZ, [22% H
DT I ThHHTEYL D aaRS, 7T A | @ LysRS GEF,
X772 1) 7 A7V D aaRS 7 E OREERENTHI T
Tmo ZNHOREENDS, 7T AMED T I T ALIREER A1
KU AEBID tRNA GBI AA | T BRI IER A %5
MDEHIMEITIERULIZZEN 303D, IHIT, MR T/
TV ARNA Bk (BEDIZBI DT Bs% tRNA IR AL, %
DT T IV IRNA ISR DM E 77/ BRI 5 A 52 k)
ELT. RIFBEOTIVEE |V VAT TNEI v
AT A v DI R ORISR b D 7o, ZNHDOT IR
DNEAGKE B F T oo 7R S E BRI Db Liv7euy,

The origin of Antarctic terrestrial organisms / EI1B

fE EEYDEIR
Satoshi Imura/FF5

National Institute of Polar Research, SOKENDAI/ [E 37 ffii H
WFIERT B AR TE R FEBE RS

Under the extreme low temperature and water availability,
quite poor terrestrial ecosystem has been established on the
bare ground in Antarctica. The terrestrial biome is quite
simple, with some mosses, lichens, algae as primary
producers, and mites, springtails and nematodes as
consumers, and bacteria. The origin of these staffs has been
discusses and the presence of relict species from the age of
Gondwana super continent and the immigrants from other
continents during the postglacial period were supposed. In
the case of an aquatic moss species composing “moss pillar”
in Antarctic lakes, results of molecular systematic and
sediment analysis showed that the airborne diaspore of the
moss from South America had established in lakes at several
thousand years ago.

R EE DRI, Fz 728D | B ZRIIMW D L5725 B A3 IR
DDFEMRO A Mt Tl 2778 O MM FAE Y ORR R
REDWU NN, B AEREREESTND, MO
EAEHOEITIC SN TIE, ARY T RENLOBAFHEL
BIAKENTHEA LTRSS N5, MBIHEEICAONS
(2 d ) LRFIE N D R i B E 2 E D r OFET
I3, D F R BRI L > TE ORI K THDHZE
DIREN, BTERNCR IR T T AR RS R~ B EEL
7= THAITEMHERISL,
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Bioaerosols transported toward the Antarctic/EatB~
HxEShd/\/1FT7aI L

Fumio Nakazawa,/H{5 35

Transdisciplinary Research Integration Center, Research
Organization of Information and Systems (ROIS)/ 357 B
GG — | AT DRSS

Antarctica is isolated from other continents and is in a closed
environment. The Shyowa Station is more than 4000 km away
from Africa, being the nearest continent. Some pollen grains
have been found in snow and ice collected from the
surroundings of the Syowa Station. Also, recent studies on
atmospheric aerosol particles have suggested that bioaerosol
particles are transported toward the Antarctic away from
other continents. This talk will discuss the origin of the

airborne pollen grains by analyses using DNA markers.

P A K B2 1At oD K e~ D 13 R Bl S 7= BRSH 22 R B2 12 >
%, AAROBLIIZEHTH P FEHIL, bITWT 7 AR
[27354,000 km LA _EBEN TS, BEFNEEHIE D D F oK Fi)s
BIE, B KEENORELI=E b NI Ao ->TH
V. FOREO KRR T B VRO ZEIC BT, filld
KEEDSFAMRA~DSAF T 0 VR A DL RS
T&72, A[El, DNA ~—h—% WG fEHki 1
DRPFUZDNTE LTS,

Horizontal gene transfer world in an Antarctic lake /

BEEHBICB T 5 EEFDKFEEIET—ILF
Tomoya Baba / FE3n#k
TRIC, ROIS / BhEE & — (K- AT L

Organisms living on Antarctica have evolved adjusting
themselves to the extreme environments and constructed

<

unique biospheres, for example “bio—mat” and “moss
pillars” in some of ultraoligotrophic lakes. It has been
revealed by our genomics studies of bacteria isolated from an
Antarctic lake that a lot of genes were horizontally
transferred from distant species. It is suggested that the
highest rates of horizontal gene transfers had provided
co—evolutions and promoted environmental adaptations of
organisms on Antarctica. I will discuss the biospheres of
Antarctic lakes as natural laboratories of biological
evolutions on the Earth.

FAMRKEE EOAWT A O& MRIREREE I S SE 72 3 D b
L. Bl iE, B RBOWIINAA A<y heardifino
T AEME E NS DSV AEFEFREIZL TS,
Fex D EINE D BEL T 07 MENT BT, £<
DBARTF THEENHOKPARER T LN ICINT, Th
FTIZENENWEIE TOKRERESFERIC BT Em D
(L EBR B S E L CETREREB 25D, HIER R
BILEWEAOFERELL TOMBOIHE LW IO
Tafm L72V

Bryosphere within an Antarctic moss pillar / FAIB®D
a7 EEYE

Ryosuke Nakai / $H ==

National Institute of Genetics, JSPS Postdoctoral Fellow /
ENLBRFIFIEET - B AP IR LS RER ST B

The aquatic moss Leptobryum wilsonii forms underwater
tower-like structures called “ moss pillars 7 in
ultra—oligotrophic Antarctic lakes. Our aim is to understand
how such a unique ecosystem succeeds in the extreme
environment. Therefore, we used biochemical and molecular
methods to elucidate the microflora of aquatic moss pillars,
based on fatty acid profile, rDNA genotype, and
metagenomic information. The results revealed that
eukaryotic organisms, such as algae, fungi, nematodes, and
tardigrades were present along with bacterial communities
and their functional potential varied in different sections
within the pillar. These findings will shed light on the
underlying mechanisms involved in maintaining the
bryosphere within Antarctic moss pillars.

FAABI S D 7 8 BN BIEICE A ETE DI THERFS
AUTETZOD 2 HAE DI, MAED TR RS | B2
FHAZ. 16S/18S rRNA R 1-3IB L UMBRER (& T RE D F& AT
ZHED | ZORKIHA TN D, FEREL T, a7 8 ERITIE,
2RI TR BEEH, ShIC7 v AU RH D
FORBU NN FAE T HZ e L FORH LTIV TH
0T O BE N B D Z LD L T& Iz, AL
IR Z WA 7= B A3 AW P8 (bryosphere) D A7 ST %
HHYFTREMEDR B D,

Genome evolution in Arctic and Antarctic bacterial
lineages / ALBHIUEBHERMICETE5 /L
#1e

Hiroshi Akashi

National Institute of Genetics, SOKENDAI

Polar terrestrial environments are major challenges for low
temperature survival. The newly isolated Arctic and Antarctic
bacteria, Pseudomonas sp. ArSA and HMP1, are well-adapted to
polar environments. Phylogenetic analyses show that cold
adaptation has occurred relatively recently and in parallel in
these lineages. We compare the genomes of these species with
their close, mesophilic relatives to identify lineage—specific
genome changes in both nucleotide and amino acid composition
that may underlie adaptation to extreme environments.
Maximum likelihood methods that account for both nucleotide
compositional bias and non—stationary evolution are critical for
this analysis.

s (ALAT - B Am) DR FRBREE Tl ARIR ~ DB XA D4
TFCWETHD, ITHEFT-ICHEESI7-2-20 Pseudomonas J&
HHEE ArSA BEM UY HMPIBRIZZALE 1LALHR . FIFRIZ B O %
FTHY JNAARIRM M2 LS TE T ZEAVRIBE T
Do Fox 1x, ZNH2R/FEIC IR D ITFF A N CHLIES )
DOHEEZATRHZE T, 7 ) DL~V TORIR MO ML A =
R LERREEL TS, FETE H A2 R M R S A 72 BE A Al o
HALEBELIET VA HORLIECIDHEEEIT/RHTET,
B RBETDT ) DECE TR T2 2 LA FTRRIC /2D,
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Environmental tolerance genes of Antarctic

nematode/FI1E# R D IRIBMEEE T
Hiroshi KAGOSHIMA/E IR Bk

Transdisciplinary Research Integration Center, Research
Organization of Information and Systems (ROIS)/{&#k > A
T LIFGUHERE BRI S e 2 —

The Antarctic nematode, Panagrolaimus davidi, tolerates
complete water loss and intracellular ice formation. Genome
and transcriptome analysis of 2. davidi revealed that they
have a lot of LEA anti—desiccation genes. It is suggested that
LEA genes originate from bacteria, and spread into plants
and animals which have desiccation tolerance, by horizontal
gene transfer. P. davidi LEAs are classified into 3 types by
their subcellular localization, i.e. cytosolic—, secreted— and
membrane bound-LLEAs. Unusual excess number of the LEA
variants in P. davidi implies that LEA genes may rapidly
evolve to adapt the extreme environment of Antarctica.
FERRAR P, davidilZ, RPN DK 5y DFER72 8 5% Hilam
DFFEN T DML FF OB AREEWM Th D, TG ED
AT NG ZOEMNTIT SRR FL M B E R T LEA
YT URBFHLTNDLIEDHBILT, LEA [TAIEE I
TREFFD | BARF OIKARTE I Lo TR M2 FF D AE
W), B E IR ST LB ZBIVTND, P davidi D LEA
VZITARRRE R, RS SR | SRS A R O 3FEFEA DY | bk
LW ERBERBE (2 9572012, U7t b 2T 7= 7T HE
PRI E,

ITNHK AR+ )L £ KB 1 ZHELELT=,
OhE A&
NHK = #—FF A4 X

[ERAEMTZLORELOEBNTVEL T~ ORICFE-T
WA EWIar BT b E, DNABWONGLIALNZ o7
HEALOYREERR N LI

NHKAN VM KB T 148 2L OB N4 F
izl

DSy L (5045 /(1#%) &, LB o0 [E TR A TR 1
HR DRI T AE Ay KBRME | O S A 3R AT T,

g YT L 72— BHIEO BB IR Y AL, L
LD BNOEERADT =R I EERNE, 5% O
{bFED R L a#Eim T L LI, B ORH R EfEMEIC
B+ 2aimd ot ML LB 842 D7V EAR—Y
—EEIRHTHIE, BILOBHLLAZZ LB TN ?
RE | EREELOBE SR B SO TR E THRSETIE
EY AN
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A JLToI)AL = AD /A X EFREN
UFI—H

FHZ A s
KA - HR S KB

ABAEHNS — B 2R LR Clk, Yol — kIt~
TE WA HEN AR OFNB MBI/ D, FRZ, AX
FIRT TN ALy —ir AT — 2T fE Y7 L i
FAET DD E T DB A FIE WD L L itd KR
DT NDT20  JARDERFIEDHFE D723 TD, 454
DT —ZIZH LT, ET —Z(Tu—7F L)L T
R—=2a— VOREWEEET L HIERHT-23, FHHEIC
FWIFMZEL Tz B DRG+45The< MiSeq 728D
BIDT T 87 4 — NI TE e oTz, D78, Hikk
BoH| 7 Z AL TN <TTED Li et al. (2012)X° Edgar
(2013) THREEINTWD, &, 32l —arTHERKLE
25D IER Yo B o — & FTHMEAYIC PCR ([BH#id
D)2 —Ar o AGEARIENGY)L ., 10 5 RO IEEF T —
HEVERRL., JARBREEEZTEH L TR —~ U AL
Too ZOFIETIEL, FATOERKIZ I —vaiBf2IcHi
FIAATNIRNTD | FATBREBIED B EBERRIIL TKFH
HEONRT =< 25Tl T HIENTED, ARETIIZ
OfEREHET 5,

FSUROYTb—LT—4%EEBEL-KRES TR
MBI K IF TR EZ LY PAPO20#RD %
HAEIE DR

O B, BB B K KRR R BT
[, FE

VB B AR, A A R E - B, S
K AR R SO AR 51—

RIFEFE D~ 7 o—THERY 7 LB HEEESN
- ARFLHERI Y PAPO20KKIL, BEKEREE T T2
TERFLU TR, HEFF SN TV 5, PAPO20KK 1T Tk 0 #l
WG, B 2R DM AR, Pl A7 S B 2=
T, AP IVR A 72 ha s R T 285 7-9, Zo4EH o
IR BB S &P B L2V, PAPO20KE I, TH072 7
eI B IOV N7 =y AR — 24 DNA(SSU rDNA) %
FAW SRR ClI RN E 2 HEE 3 DITIEE DD
7oo ABFFE TIXRBUE Y T RFMEHTIZL - T PAPO20FED
BEAEMRRFPOMEEZHAONICTHIEEAEL,
PAPO20EEDHEFEN) mRNA Bl HLAME 2, 795274 X 1484
YRTEINSRDT TA AT — 2 EERK L, e BBk -
TRAFTEAT T, TDORER PAPO20KK, /T3P U7 A
BIOT 470 S AEOHERFHENE LS, BP i
100% TR ErES 7=, SSU rDNA ZMEMEHT Dfk B L5
&L PAPO20KRIZ ST AT B L OT 47 2 2RI
B i R ChDHEB 2 OND, Stk PAPO20kKE/ TN
PUTH T 4 7 0T 2O RIS RE D LT+ 52 L
LY, ZOREREOBEEMEIN L RY T OB RE L EAL D T
727 R DS BN IR D AT RETE DS BV Y,

ELNAI—2DELICE SR FRIABHDEAET
—874NEI T2 LB ED I (2)

AT AR R

VEEOR - BEBEE T P E AR AR i A gE e 2 —

%L D1 BB HETIETIX, T —ZICE ETNHEHIX
[F— DB NZ = T LD EDRESND, T DT
B, —EOEINEHL T — L DAL U I E D
&L RFMHEEDOREEMET T DR REMENH D, £ T, D
L7 EsgA A BRONL R E DR EAR T AT E%
R, WEDL — T TR ORIRAI 72 B Ik
D, KEOEIT —2NESICRE T REL 7272728, Bt
b+ T — X BDERSNA LW TE 5,

FPARWFGETIE. EALIETFE T —EOEH DB F —
OEACIZE > THERBEDME T T2, 2 Ea—FiIa
L—rar B HOWTRRELTZ, ZORE R, B 7 —2 D3
LU 72 Bl A1 R £ A3 R ER L0 R ARSI SHEE S L, HEE K
FEPMME T LTz, ZORMBEERRT B0, BlFIT —2 65
LAV IR (22 BEHE) L2 K> THEE S A Bk
BB R S DA R HE (B R FnEERE) 2 F N CRFER
HricH EREEE L, 262 BRIz EICL>THE
ERERS BT D EERRE L, v Ialb—TavEAn
ToRRAETT, ZOFEIZIDHEER E oM L3RSz, 8
TEIXFEIED AT — 2% - EE Lt B2 T TV5,

DNAE1EEEFNBS1IZH 5N HEASH(Oryzias
latipes) ik SE AR D —IEE Z R DL\T

R AN DM A
VBRI - B, 2R B A

Nbs1iZ DNA “AEHYIKT (DSB) EEIC LB DK T TH
%, B NBS1F[F]ZE SNPs T 5 E185Q 1T EREHICRH W
TIEDHRBIREZIT CETIUBB L THILRIBIN
T 5 (Demogines et al., 2010) , & & 1XFEN SNPs D& F 72
=7 A% 71 (Oryzias latipes, DL T AZ A7) & W T, FIFFE
SNPs 7367257 Nbs1 OBEREZE LA ARFEL | EfED 417 - 2
B ORI EIZONWTERLEWEE X T2,

%9 National BioResource Project ZVABIESILTWAITAS
FAZ J15F% 4% (Hd-rR, HNI/Kaga, HSOK, Nilan) [#]¢> SNPs
EHRESMRL, 7/ BREHIT 74 A EER NBST E185Q &
st 57 M2 IERIZE SNPs (Q170H) & R 72 L7, &
{2 Hd-rR R AX 5 B k5 38 M fg 12 Hd-rR B
Nbs1-Venus K 0" Q170H % Nbs1-Venus F&H~_7 Z—438E
AL, BEFRBUWRE BN LT, ZHDHIIERRIC v B &% TM05
nm L—¥—3EHWT DSB #4EKSE, DSB #{iz~D
Nbs1DEFEIZ OV THTL TS,
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BAERRFHDMBMS /5> LT AETRE
il A 5
FUK - FE - B

HARERIC S A+ D IE BB IZ W T, HBE P16 L R
FINLEIZ DWW T OIEHR AL, €O AR E S
B2UT=. HARBER O A E ROMITIZEY, A THF%E CHe
FENTWZOLXIZRCL, NELEHEE, hiE-amE
i, AARYEOSHIRN LI O 27 I IR
DN AEY BT E LIRS N, foX 7, wifE.
EHALR, FERE R, KRR LT b 00 %
EED T FRMT — 20N i B 572 A ABA
DIFHRIZONWT, ITBL 7Y OB L O AR EX 7
DGR E LI LR R, LU 0 L5728 EA O
FOEBRESS RS NEIL-BHObL01E, &5 - HERE
BB & DR CREBT I AICBREEN AU -2 s TSN L HE
EEND. ME-EEOLOIE, T EM IR ARG
P AICEIRER LI 720G ey, EEITHE
1 3T B LR HU D DR BES LD Z L CIE RS LT &
Ezonb. AARIIEOLONE, HHIRHET A2 B ARG
BOFHKELBIZTEIILD, ZOHPEFEHREED Wk
R A i Sl ko TSN L ES LS.

FAa9Ta9/ T Neo-Y ZBIEDEILIZBITS
HBRZ DEE

OEAFFNFEL, A RS2

VEARR BB T P AR K - AR R A e B H —

MY AROHEABFEICIBV T, X, Y Y R OmMHEZ 1T
WS D, ZLDOEMITIBNT, B3 IHlSZ Y B
FERTIX, 82 ORARTITH T2 B RBIROZ R Kb
T B TFNAX L TN B Y DB TIEARAI LR PEDME
TIaH0EEZLNTND, LML, avyay/Nmid)
(CHECHIRZ DS ZOZRWAEDTIE, Y BT —Ebi
Haz D XD LB FICHEEINDTZ0, BIGHIZER
TEIXE DR AT EREROZHE KT DI T THD, E
B ST aaNmd Neo-Y Yeb RO HE
PEIT . Neo-X Qe ikod305 DIFLEE T/~ TUND, ABFSE
Tl LRI T o F v ayvau L nWT hiay
Pa T Neo-Y Y fROEIGHLEENER TR, HER
Haz N2 AUE, T HL arPar o Neo-Y Yefafioil
BRI ZREEIII T H o arlay " L/ N EWT T ThD
M, FEERIEL Neo-X, Neo-Y YKl GBI ZHEMENITIE
% CTh oz, BlSIT —HF DOMHT EAZEE RS, T Hia
7VaNED Neo-Y Yo RIS T 2
LCRY, K25 HERTNHBZ M H S -2 L RIg S
77

SraVRYT7H I LRHIE S =ROATYHYVYD R
L

OFAAKAT! W EBL™ ° KEBHEILY > O BKAFHR3E> ° 0 F
BRBRT, NI e 2 RYES, L flon—, W E A
M A e R

SR B T BT AT — B
KAy R SHEECTR, SRR KRBT, LK B
S PR, RH M SR B

=R AT ISR A R B A EOKBIZAR
LT R AR THY | 20124F BR B (T KV AE IR
HESIVTWD, RFEOAM - U EEERIIEEICESE
HABE AR Lutra nippon 53 FASHL, BB ILE EIRDIN
T RUT DNA 224 bp ZfRAT L7986 200 53484 SCFRFL T
WA, — 5., EBEEARREE ST L. nippon D5y $EEFRD T
BT AEOSFIIBRELIMFOR Y Thd, RIFHET
WA PE (JO1) &R Fn e (JO2) & LR O AR
ABINaRUT T ) ARSI EL , IEEE LD IR
ERE IR AT o7, TORER, AFRIIHTD Vil
BTBEOFT Lutra B THY, 2—F T HTTY Lutra lutra
CERM AL, Lutra sumatrana ETHREFR 78 o7z,
JOUTHE G [EH] VD L. Jutra BB 5 HRGEE
DORNBEALELTZ, — 5T, JO213 JO1Z & T L. Jutra D
TR BELT SRR E 72 o T2, Sy IBAEARHE E O 1T, JO2
VX L. lutra D IGEM L BRI 12T T FERTIZ /7 L7 H AR
HOHWR Th o7, ZHIUTKL, JOUTKIL0 T ERTIC
RIED L. Jutra H>5HA3IE L 7= LEEEHHFT LSRR Tdho7=, LA
LIV JO2IT R AWM A DRI THY . HAEAFORESLL
ILHFECh D FIREMED RIS,

REEMEORGTS 3 avN\IERICETAH0
BRIV T — LRI

YR AT — AR
VEAROR BB T AR A A e 2 —

2ayVau NIl D LN AT TREEE VST k2 7
WA OVERIZ X > THREE, WL I=BMEFIFAL TWA,
ZNETOMIENE, BHESCFIAZEEE L, BEEN SV BREE
THEBLTCWA O  ayYay "ot JEEELZ RELET L
FTHXRATLauTary R l0L T A A OEGII KL TR
Wit 2 R T ZENHLNE RS TWND, LILZRNRG, 71
avvay T fuayYay Nt OHE EEE IR
W CHERHE X7 F R TH5D Drosomycin ZFf->THED
P F AT ayTau N Y IR R GE AT AL T
HEHOZOWREICHEISL TEZENEZHND, ZZTA
FZE T, BE OSBRI HEL D)1 A=K 2
ZRIAT D201, ZHB2REMIC DWW TT A B e DRk 1%
YIS LT S8 BB AR T D L S F — o O LB iR AT
AT o7, ABFGETIIFFIC, #R O GRICxH 3216 B kic
BWTEHBEREEZ R HE TORPTNaEREL
e R ZN Ll 2B ORISR E O 5123 B L THRT
EITHT2DT, ZTOFEFIZHOWTHRELTZV,
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Lordiphosa collinella & Lordiphosa sp. aff. collinella M
BEEMME

O=WABE WP P EIEE I
HER B, ALK - FR AT AE

Lordiphosa collinella (X7 T IR 534 D ELA A
Davyvavy /Nt Thbh. —F, Lordiphosa sp. aff. collinella
WEAEEIZ D BAR L, FERERINZ L. collinella \ZBELL 5
B3, EFHEROREE DRI LS TRBISND. WO
WALEENICB W CEEL, IRIERBEOFEIHEZRT
ENHBI TS, SITIFZEICE DL, ZO2MITTIEREED
KA RL, KR AL TORZRITEI RS T
WhH— 5, MM A2 EnmEshTns. iy
LOHEENSHE LS TOBEH NI ENTFHISNT
W, EORREOBBII LD 2 M ISAFE T D3
LIVTCWRD T2, ZVE LN T 570 tiEE B L UFH
DKM H2FEAEAEL, mtDNA O —EBAEIR S5
TOEFNEREL, EHEGFNENTEITo7. ZTORE
B, WX, T O T DENDIRII > TREITES
FEDOBBIZRO DRI T2, —J5, Fyy OfEITFE
M CHEZE 2 E<, Rl —H# S THREL - MEERMICH VT
HREERDEMPBDO LN, ZOZEE, WMFEIZRBITH7
LEROBEIGITE ETHD—F, AFEREEEHCE DT
B OMALIZ AR > T- AT REME 2 RIB 5.

<440 RNA DAL IRIEAREE
O MIAFN, RS 2, JENT{3E° MR EIRY, IEA

IENIR -G EmB R gt 2 —, 555K - (b3
FREPIRL, PR [ - AT U N R

B~ A 271 RNA 1335922 ~258 Hod— A8 RNA &L Tiig
GIMENCEE+%, <A 21 RNA DX —4y MEis 7O
MZEFHRDZEE HAIEL T, ERDNEERRI D~ 1271 RNA 3§
TR L2 — 7 MBAR T-FE LR E A M8 fE 0972 RNA-seq 7
—HETCITH T, o, A7 RNA oA REBEICEYIX
iz, =471 RNA OX—/7y NEBIOME R OEN T~ A
78 RNA OIEBLGRIE L& — 7 MBS DF LR EE LD M
JFIZEE L, ZOEWTAEERHOH WA 271 RNA 1L
PHE CToh-o7-, 1271 RNA OB HlEIRE ~DHL I IA T
BEROBLENSEE LT D,

microRNA BB R F DAL
LIS hat

EARHT - A A L SRR - R

microRNA (miRNA) -~ E & 127 ALk cEn Lo
(CEBL QUK EBET 52813, miRNA 24 LB s+
HillfH Ry N — 7 DML ZfE 5 L CHEETHDH, MEFRE
DRETIL, TavPary " m|{ZB VT4 miRNA DOEAE
(LA EA A IEBRE THINL TN D 2R/ LT,
AAEFLIL, 2 avPar R 1 2F I B CTRIES U2 miRNA
ERBET (RFENRBEZT) & FMavavday N ofy
FHy72 miRNA FERER T (R RAEERER 1) OELRY
BRI DWW TR T 5, T7°. miRNA OFE S FNL AL )i
IRFDOENNLE T DD ERNI2EZA RFENEE T
T R ARSI E 1T H T3  UTR SRS A EAL 23 O
MR ENZEN G oTe, Fo, RN E G TIXRE 2T
B EE TSR KOO/ BAEBERIZB W T
miRNA DO FlliI %521 TWAZERALN /2o Tz, EHIT,
RIFAE R RAG T D 5 MR R AOIE N A5 7 K0 b S RE A
FIDSERVME AN H -T2, ZIHDFERMND, vavvar iz
\ZBIT5H miRNA- AR 77 O LB ER T 5L
LT, EEAEMICILE TS miRNA-ER S 2T O
{EHEREIC DN TE X THRIZ,

HRARVTTILAOHEREBERERICEYAL,
IS -HHBMICHE T I/ RBEOELE
i

OB, T AT B, IR FHE
AN

A RRT KPR RO ER B s AT
PR 31 PN i i St e i N ES VA
[RFEWFIERT B WAt 2 — S MRS
=, HOHBERERRT: AR R

& AR B ORI I ALIE L 1T 720 FIZ10 LR D
KB D~ rafett il N CREBERICERB R FTEE7e %
B~ Ara GBI TS, Fo, R PRI
FEBAI I LT B A FHDIZE A E DR E B fH
DT NTCORL, v A7 aE e kAL TR, ZiLE
TIHEFAESUEE Y DL DOTT IVEMTY / LELF
PIRFES AL, FFHNTT ) AERO FLEFEHTIZ LD | FHED)
N BT DT /I G RS OB R SR S I B B0
27202585, LinL, FHEBMWICR TS~ A 7aeta ko
TR/ E D5 I Ye R L OIRFE R LV IE AR HEE
T 5%, EFRBEUNDOSER DT ) b Qe @
RH[ K ThDH, AL TIL, BB AU OEERICRT
BIRVTTIVA ( Polypterus senegalus ) Z FAVNT, 1201 %
A2 DHEREE G T Db e e R K 2 E R L 7=, &
DFEFITEESE | DT HEB TR L O Y /RO FH RINEA B
OMNTTHIEIZE ST, RS/ DO AN LEHEE Y
4 6(EFEDOHEALBIRICAET T - YO R OB EEAL., K
2w A7 e AR OB ORRIZ OV TE L AT,

- 126 -



1C-1 |

EooOFIvMICBTAREEETTHOLEE -2F
IHh=XL

Offe 2 AT BLREBE IS, SRIBR A °

EVIPNER7) SN Y- IN /SN LT - Y NPA
i

ErvnTayOMITRRRITE TITEIER O Y02 i
2V, BER R TIIEO R RRITICH L TR BIERITENE
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WY, REEGITEARET 2200, RBESFLVE
COTFAENERIESND, AR T D— 2> ThHHER =0
B OBIGHDOEIEEA~EATHIEICEY, R RMENAZ
RASITEIZ R T IOIRAIEND, tub=r RN BT
RVELDBEMWME THDHEE ZHIND, AWFFETIHk it
o —r Y —% T2 RNAseq 28D, RagRMELBE
22 RMEDRX PN « A 5 N T O AR TR LA BRI
HEL, Tub=rBEEBE GO OO R T B E
BT ORBOENEFALIZ, TORE, Eoh=r /K
Wk ub= AR B AR B A T OB E N
RGN oTz, —F, ShERVEERICEDI B
T DIFENEAZRMEDIN N Trd o7z, ZNHDREFEAT
FhERE EERE R A E X €, RRBIEGTENCE DS
=V ONEREEIC DN TE LT B,
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RKEEBHOHMARILLEDFIL: FETODIARMK
LWFELDO-BRREDEREE

ORRHERL B BAR)IR BT
SRBIER - SR, B ARSI R B

HAEZRO BRI T 2D 7RIE, ehOITEIO L
BT H ECRERFETHD. ZETOELDDT1E
DOWFFETIE, B EPILBEBOREEZL SERRICEESNT
BY, HHS SLOHREZ R NTWE, LML, ERTEBWT
b, HESCT B U aAMNI B LV Z O R KE
Wb, BRI CHERIRI SEAME L TODITE W2V, Z1L
T, BESSOFERNC K-> TRAUMAE DS TS T REZR BB AT
LDHEETIE, BLWFELDOEIT B L0y Ltk 534
R BETFHEND. ZOZENS, T EottE&i Ik
0, LT EbE R OB BRENBELY KERE
B EH I E, HAERIIK T T20TIERVD
EVHRFAE N T, 7o —NAEIZEVRFEL 2. T ORE R
%, EERICHBIIB IV TF BT 22 AN 2L
Tz, 20O—J7T, Z<D%4A, XEHTHRLWTELD
B —B L CQniz, 7, FELELOIEIZH LT, WHO
FHENELSERESNZ KRB KL S -T2, ERROMGH
NEFFEINRD-T-H R ELTUE, BAEOHESTIIETE
DOEMRENZLST, BEFEDOETIE B O IE
HIZRENWZENRE ZBND.
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5 B 2 BB I TSI FEE LIE 7259, ARBFJET
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DG BOLLEHE T D,

HEYLYDEFERNEETLTEELEEATHOH,

ORIl R FILE BEER REEAE &I
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HEI D) DL DT N—F 1% — Bl DA R THAB F & A5 #a
L. WE D EINT D, ZAULRIREHERE R 72D TIX oo [FIRE
EMRRITIT Y RDZ LB T\, RFICIEY AR
R THIIE, RERICRESREZBHL OO LA TOL
FEOCIR AU O A2 T2 E TO—#EOMEE % fid
BT 2EHLOMEMEE AT 2% L CRIBHIET L7 T
570, B LA FEDOAREL TIBLO A RELTOG
BATEL, BB AAELTIBE Y AAREL TOITEIAT Y
TEZFITLRITIVUE, B TERW, 72 x0E, MERERIAT
X722 EMEY) T, IR AR O IR 2 HE (A FE R X B flio
EBFE R XAFES) O CEMB )N B2 D HHFIN LB
B, LosL, RIEFMERERA T, & LR — KD A2 A
Ul D—J7 93 Bl L D BB Z ZabET UL, SREBDRAID B[
B 1300 28 B O HE TR I 7= S8, BA TR D BB 1 T
WEBRIE L7\ E A9, T b B RIRFIE Wi A2 B ORRITENC
I, AT RRBEA TR FE R IR EEN - 2 L L T T
FombAWalGEMERNE O, ZORIEZ D CRVBZ /-
MR R ED LI, LT 2R T XIS H T DX N EaE
ORI E PSR- TR EE BT,
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DA HEE LIF T LRMSNDI AT ~DREEZE
HL., 2D LS 7L LR E R 2 Al getE 03 50
o AEEISEOHRICE AL NN TF =V 2 NET L
WX TR %, 372b5 | UAZITESIFIEES<UEE A&
TR IMEL 2D, VA B A ZIE UL I £ DB
SEEONDIRE F T, ==Y MIVAZ ~OREFE L1
FRE R~ ORI ATEN O BRI 2 LS5, ZD XD 7 Fefil
BDOHRT, FMMERY R7 ~DBERE IR B A B 2 HLEDIE
IZHSXx FltER R > — xR AN — Uy
NDYART ~DRESEZ LR T, Z ORGSR IREA <
XDFECHVRBREE T CIEYAY BRI, IEAREMEIR 32
BELWEREE T CIRVAZ BRI IICIRD EH M BB E XN
7o BT, VAT ~OREE EFIMATE O A= — =k
DEEIEC T T 5% BT AEILIRL 256 D ZEH)
2N THT T2,

Sl OB —Ew (1)  EEEE., W ERILK
BT KR

O LI
BROE RTK

B I D A IIED | TLRY o3« F— LR i S
izt — T 2H LW AEE LB OV A A TR T D,
UL, BATHY. RIFTRY. 2 L CRIFTAIS D =S D FE 4y
{LZBFRANICN AL TS, Box BPHEEL-HEET L
. BIERRRED B SO0 121, O H AR R L~
Lo TRAREREBENE N, T —T BN D720
L FL TN =T NEIT RIS T D EMNRIRFI AR
LT IUEZR BN D LA TR LTS, 20 =501, T A
RIS L DR ERAY7R 5 BRI 1T D KA~ R K e
PWT N B~ 7 < XD EPE KL IR D FIC X2 /ETHY
SEERFI, 7o SD, RGEHE T, e T VO E S
AL, EBICH 7 VT OMAL KIBRIZHEA T2, Bk
BB EIT, BEOT 7V AT METIEI > TS, B
IRITHIR S T =— IS BT DL 7Yy Ko A N %
ELRAEE RO L bIc OV ThiEiR T 5,

RAFTYTNAFTHIAS LY DEEERRFEE A
4 RERRD RS E—RA RTDEGDON? —
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e
X

wt

TVE 0L, BRI PR AR L2 DB 2 HAIFSE S B 1
BWT, ZKLELEOLGEEOOESTHAH. PRy e
AEFEIREE LW STV ED KRB T - RSO BEERT
—=TbHb. BHRTIIHLOMTHEERMERN MRS
NDM, FTHEHAT T LTI RETS T Tl A - A g
B M7 P22 % R 3. AR BIXE W T v I R TED
, EFFIDEEROD, EEMENEL, BEISEECZ L.
ZHUCKIL, FRTAERHRAMEE T 350, FEFITNS
<, D& L TRY, HEmbiRF Moo B SEV. &5
(2, FRICL > TUIAANFEER T, AR CEAANMICK
STEHETD. HATT L DL ANIINETI 224 A% PR
LI=TBOWEONT=H ] THY, TORIFEERDLZ LTl
W ZERNZ TN~V BLRIE N, ATy T aF HA T T 2
T CEBE AT AUED TR AR OFEEEIN T
WD, FAPFIET DT EH MBIV TNz, 20 A4
BELIEZA, AL E S e R = TR
HBEL CODBIENHLMNER ST, KR TIZ DNA K
BIIE R H DN E O R BRE LRI LT,

BEXIRICBTIEREES - MRRETIL
OSL LIS, TR —*
VB TR - MUER A A AT 22 T - R 2802 . ZBRAIT - EATRIFSE B

AE AN DOFEA TR F AR (46-44BEF1N ITWDHEE 2 BT
5, EERMEROHCHAMBES L L Tied FTREED &
WO KR THD, ZOEH X, (1) FIC/FEET 5
RIBNERORFEIZIZ, CO, NH3, CH4, HCN, PO43-72&?D
AN HZENA RS 272, (2) MR RATIL, #i#
MOEFEAVAT K EBER E D RN L - TT I/ o7 FR
DA RN BB AT HZENAIRET, A dE L
TAT Ty I OERBEIT U, (3) HEfEIE Y 7SR
R RIROF A DHITED KRR F—
Elpote, (4) MR R OB HIC XY, i FChkS
NEAT 7T ay I PRBEERE DO, EHIgk
FHEALDHEA TS, TNHO BRI, A RIS =L D
LG LR T HOITFOMME, AmERICLERDE D
EEEORE, L TEWKRK DI KA F &l
Moo= HIBRR BEREE (2B =R X —JROMEERE 2T
DEMEMTZTIENTED,
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HAEMTF T, PSRN RO LB ¥
—U DD, REMESEELZO%OEEIICKITS
BINE O E TN TR AN RSN TE. LrLan
D, ZILTBRRIE OB 7 — 720 0D R mffRk O AR =
BEUMRETHITIZL VR0 L NG D, AR TIE, K&
PR TONEEO ANBEDY L EZEM P TORE
DAANRE = D ANNEDYVDO REEZETNENEAL, Th
DEAEIRE I REL > THEWI T2 5 B R
5. SRR RERY 0 A D ANV DV O R LY, FafEORE
HSEEEZZ B L CERT D, fifmOEHFE LSO A
DY O R, Paleobiology Database (28 &I TU5
mObAEHTERICESNTRD . BRSO AN
NEEDLYO R EZFAE I HI20%, BREOH BN LETH
5. FHIFEEL T, MR EH THDLT /A REDE
WREREIZHEHALIRER, SEHDREANEDLLIENTTE
HED A D AN DD PR EL LWLV ELE R HDH—
J7C, EREO NIV DX TII W DSTEREO 4540 3
RESANBE DO FLELHHZ LN DNST.

CEBILELLTHIEERITTEDLSI1ZHD,
NEFETT
NPO & AFE B R 2B 4

R BIEFEOPNI T ERITEARPILEL -, VAT LR
ZEFLRD NEDOE NIRRT, £
T-HIEEDINIPET N TZEETRARD IR0 FELT, F
T IRITAR—V L THV U E 7R B I8 S — i
Wi, TN E/ NERICEFE FEELTERAL THLLWL, IRE
WZREICE R SETPHENEBE X TRBYET,
FELPNI-Z AT, IREO =TV ORI M T, 8
FX L FNATLETTT<3 10, 10F % FALTLEZIP
FA ] THORARLEZIINC, S — AT DR 11 PNET- &7
THEETHY, BRXTERITT 202 ELL LN
ZeRFESE R TT, YD DI EDH, ABEDLH
RSO, KEDIHZRSONL, o BEHTT,
WMHESSL TEALETHL, FORIE TR,

The origin of genes by means of conflicting multilevel
evolution

TREA
R -EXE

In the modern cell, heredity is provided by a small number of
template DNA molecules, the gene. How did genes
originate? Here, we demonstrate the possibility that
gene-like molecules emerge in protocells because of
conflicting multilevel evolution. We extended a previous
model of protocells that contain replicating catalytic
molecules by incorporating strand complementarity.
Protocells are selected towards maximizing the catalytic
activity of intracellular molecules, whereas molecules tend to
evolve towards minimizing it. These conflicting evolutionary
tendencies induce spontaneous symmetry breaking between
complementary strands of molecules, whereby one strand
becomes the majority and serves as catalysts and templates,
whereas the other becomes the minority and functions only
as templates——-like genes. These gene-like molecules
substantially increase the evolutionary stability of protocells
by reducing an intragenomic conflict. Our results implicates
conflicting multilevel evolution in the origin of genetic

complexity after the first major evolutionary transition.

ATERBRITBIA2FEONLEEELDOERE
FHIHE

Ot R BRI 2 | AR T
TR B T

PR FAE RN SRR N AR A e ST D P R R TR
B CTH D, AWFSETIE, B (Micractinium sp.) . il B
(Escherichia coli) . ##%= # (Tetrahymena thermophila) 7>%
A NTARZOKISER DO FEBRZEL T, a4 0
HEAL T 2B Z DL T OB BT LTz, (1) A3
FRANZ 72 WA SR (o —0) ik R i Py 4 A2 B
PREFFOXATRHALT D002 (2)bLEIRD, 2 TDHHA
TR N LA O T NS T 20>, BV AR e A L
T DHAT LN AT D 2 (3) b L ke s, il
SN ST XA TR N IS A b oRIGEBRRIZE D L
IR BEEN RO ? BIEO T E LHE R~ DR RAE <7
FESL, BEIIEMIC b3 aEm AR L, R (R
WAL TR &L AT 52 47 (SRS L) S N
HAZTHHAT (EBRIF L) L2 DR RET
Too FTo, MXA T OBE R EEBROFE R, AWM
WEHAETHHAT LOBF PR E | 2 DME FITFE
5 Z MRS E5 5 NI EE L TENW T Hila
WA DAL PMBEES D EN RSN,
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Efficient inference of recombination hot regions in
bacterial genomes

OKoji Yahara " Xavier Didelot > M. Azim Ansari * Samuel K.
Sheppard * Daniel Falush °

! Univ. Tokyo (Kurume Univ.), ? Imperial College London, *
Univ. Oxford, * Swansea Univ., > Max Planck Institute

In eukaryotes, detailed surveys of recombination rates have
shown variation at multiple genomic scales and the presence
of “hotspots” of highly elevated recombination. In bacteria,
studies of recombination rate variation are less developed, in
part because there are few analysis methods. Here we focus
in particular on identifying “hot regions” of the genome
where DNA is transferred frequently between isolates. We
present a computationally efficient algorithm which for the
first time enables to explore recombination hot regions by
using more than 100 mutually recombining bacterial
genomes. We applied our approach to previously analysed
Escherichia coli genomes, and revealed that the new method
is highly correlated with the number of recombination events
affecting each site. We identified three recombination hot
regions in Campylobacter jejuni genome, which are enriched
for genes related to membrane proteins. Our approach and
its  implementation, which is downloadable from
https://github.com/bioprojects/orderedPainting, will help
to develop a new phase of population genomic studies of
recombination in prokaryotes (Molecular Biology and
Evolution , 2014).

T4 THES VY YFDEEDENEEHAHT
HERBEOMEELEDER
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T5, ZTNENBIO AL FE T T 5485 1 Cldofd
M CRFABNREER> TN, ZRHOHE R4 L EE
I ETAE MG, TOMAEICB WM TR -
TNDZERHABNIIR ST, :@ii&%ﬁa‘ﬂ@ﬁmw’ﬁw
H B RS ZITFET AL ROEREZ 5720
7 N T RN FE K Y, £ OSMEEDUT R AR LD 45 ﬂ:
TR DB 2 R E LRI AL T2, ZDOFER, <D
AR XY 2 W) T oA & JE AT R e oo s A o
HLUFFNIVESITH VA TEBIN LT B2
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IKEFED IR ORCHDH AU o F (3HERHI50 8300
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O TR DAL L TR E G L 245 b 2T -,
AREHZBT DAL O EIR 2R D729, RNA-seq fRHTIZL
AU o B SH R TR D SR ) b8 1Bl Sy &2 TS
L. R nd —yus 7 v—7%EK L. 1807 E s
FAZOWT o AL PRI IRAT & AT 72 o7 PR B M
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WeZEnb, BENICBIT DR E RO AP REIN
Do TI/BREHRIZOWNVTHIITNDEEF T LEALTE
D, Bl ELOREINRIBIND, F2, FI20%D 85T
B W TR E R RIZ T2 IER SR E RO 23R
é&zmt_é:otb — R OBE T I A OBIREDOFEFN L X
72EEZHND, UL EX0h T o R ik, B R BREE A~
HEHR | T O TR D32 T DRI O RSy 11
(LD _LFITIY | F R RE DAL 5 &l
ZENTZZEDURIBEND,

RIFFEMEAOERFRER: THAEIEEN
FEREELLICIBRY HIEA

Ol A3, Sergey Gavrilets?, & E!
YLK BB, 2Univ. Tennessee
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(Protists shed light on the evolution of animal
multicellularity)

AR TR PRSP /N S Thaki

Ruiz-Trillo?

VR ST R B K - A fivBR % | 2Institute of Evolutionary Biology,
Spain

How metazoans evolved from a unicellular ancestor? This is
one of the most important, yet unanswered questions in
evolutionary biology. We aim to elucidate the molecular
mechanisms that were responsible for the evolution of
metazoan multicellularity, both from a perspective of
genome/transcriptome informatics and that of molecular
biology and genetics. We use the recently—developed protist
models, filastereans and ichthyosporeans, the closest
relatives to the metazoans after choanoflagellates. The
genome of Capsaspora, a filasterean, has revealed that the
putative metazoan ancestor before achieving multicellularity
had a variety of “multicellularity—relevant” genes that were
later co—opted for constructing and maintaining the
multicellular system of animals. Similar notion has been
obtained from the choanoflagellate genomes. However,
choanoflagellates still deny functional analyses including
transgenesis despite a decade effort of several groups. We
have established the techniques for transforming Capsaspora
(although still needs an optimization) and the ichthyosporean
Creolimax cells. In the presentation, we first introduce our
organisms, and then show our recent advances in functional
analysis of the “multicellularity-relevant genes found in
protists”.
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Experimental analysis on isochore evolution by using
raw mutation data

OSatoshi Oota!, Ryutaro Fukumura?, and Yoichi Gondo?

Bioresource Information Division, RIKEN BioResource Center;
“Mutagenesis and Genomics Team, RIKEN BioResource Center

In the isochore evolution, various analyses were attempted to
elucidate its enigmatic mechanism. So far, no clear conclusions were
obtained due to contradictory observations against the proposed
models.

Many molecular evolutionary studies primarily rely on accumulated
mutational and/or substitutional changes in genetic information.
This framework is especially powerful to analyze evolutionary
characteristics of homologous sequences that independently evolved
after their divergence: i.e., their genetic divergence is supposed to
directly reflect the real evolutionary process. However, in case of
the isochore evolution, this conventional framework often does not
work effectively: we have at least two kinds of issues to be
considered: (1) the evolutionary signal of interest might be eroded
by unknown evolutionary process; (2) we need to handle non—coding
regions, to which it is difficult to apply conventional evolutionary
models. Especially, (1) is a critical problem because subtle
information in non—coding sequences may be easily worn out even
during short—term evolution.

Furthermore, we cannot conduct “evolutionary experiments” to
validate our models in the conventional framework. An ideal solution
would be to observe ongoing evolutionary process by experimentally
detecting and collecting raw mutations. Considering the extremely
low evolutionary rate, however, this solution is obviously
impractical.

Meanwhile, ENU mutagenesis can efficiently produce a rich data set
of raw mutations in any species; i.e., in a sense, we can
“accelerate” the evolutionary rate and mimic the evolution of the
mammalian genome. We analyzed collected raw ENU-induced
mutation data in the mouse and found two different mutation
pressures, which may explain the isochore evolution in the
mammalian genome.

Global discovery of Hominidae—specific unique
genomic elements in human genome

OMorteza Mahmoudi Saber and Naruya Saitou

Department of Biological Science, University of Tokyo

Family Hominidae, which includes human beings and great apes, is
recognized for unique complex social behavior and intellectual
abilities. Despite the increasing genome data, however, the genomic
origin of its phenotypic uniqueness has remained elusive.
Clade—specific protein coding genes and highly conserved noncoding
sequences (HCNSs) are among the high—potential evolutionary
candidates being involved in driving clade—specific characters and
phenotypes. On this premise, we analyzed whole genome sequences
along with gene expression and orthology data retrieved from major
DNA databases to find Hominidae—specific (HS) protein coding
genes and HCNSs. We discovered that Down syndrome critical
region 4 is the only experimentally verified gene uniquely present in
Hominidae family. The evolution of DSCR4 which has no structural
homology to any known protein is estimated to have happened in
several steps through LTR/ERV1, LTR/ERVL retrotransposition,
and transversion. Using genomic distance as threshold for neutral
evolution, we identified 1,852 HS HCNSs. Polymorphism coverage
and derived allele frequency analysis of HS HCNSs showed that
these HCNSs are under purifying selection, indicating that they may
harbor important functions. In this study, HS HCNSs are shown to
be under accelerated evolution in Hominidae common ancestor,
overrepresented in promoters, untranslated regions and in close
proximity of genes involved in sensory perception of sound and
developmental process. They also showed a significantly lower
nucleosome occupancy probability. Low HS coding protein—coding
gene to HS regulatory HCNS ratio suggests regulation alteration of
existing protein—coding genes to have played a more significant role
in Hominidae evolution than emergence of novel genes.

Importance of the genomic locations of conserved
noncoding sequences in gene regulation

OBabarinde Isaac Adeyemi“? and Saitou Naruya'?3

National Institute of Genetics, Mishima; The Graduate
University for Advanced Studies, Mishima; *University of
Tokyo

Functional studies have found the involvement of certain Conserved
Noncoding Sequences (CNSs) in the regulation of the closest gene.
On the other hand, reported cases of long range enhancer activities
and inter—chromosomal regulation suggest that the genomic location
might not be important. To test the importance of genomic location,
we extracted the CNSs conserved among chicken, human, mouse,
dog and cattle. We first show that the CNSs are under purifying
selection, and not just mutational cold spots. Next, we show that
genomic distribution of CNSs is not random and that the intergenic
ones are often found far away from protein—coding genes (gene
desert). The distribution pattern, ChIP-Seq and RNA-Seq data
exclude the possibility of the CNSs being unannotated genes. The
ChIP-Seq data show that the CNSs are more likely to be regulatory
element. If the genomic location of the CNSs is important, we would
expect to find a pattern in the expression of closest genes.
Otherwise, no unique expression pattern would be found. We report
a high concordance between the closest gene ontology term and
tissue expression level. Gene expression patterns suggest that CNSs
regulate nearby genes. Importantly, we show that genes with more
CNSs have more conserved expression. Our results therefore
suggest that the genomic locations of CNSs are important for their
regulatory function.

gi’fﬂ‘) HLUEHRBEREHERRDELEANER

O ERBER 2 =
tOK - BERT AR, 2HOK - BERHE, *GIRI

HIFREESE R.Pabl 13, FRFRELS O IEE A L2 R BRI
V9 DNA Va7 —BiEHs, iféﬂfcﬂﬁiﬁl%#ﬂ\%
BIlr9~2% AP U7 —BIEMZ R . BT LW O IREESR TH
5 (g, 5 K% Symp-8), ZOHIREERE Eix - ORERS
ZIFZAEMIC B D TREFEMICIRR LTz, £OfES, R.Pabl
REaZIXFIZE—FRIRESNOT 7 =2 & AT WAL T DA
FNETL AT 27— ([EMfiBEFR) &kt e T, Hil RIS £
WHERELTHAETAZE, ZOBE O THI BT
BALELTY /A EKEABIETHZE, 20— Tz
Z ClRl— 8 aF IR FESN T EERHH LB
STz, EhO B IR 35 2V Helicobacter pylori
D ) WX, FESELLRTIZ Pabl AU FRAS A R AMH A S
T2, T AU B KBRS —ERDH T T HRICI W CTHEREAR FN
BT hrgC IZE#HIN TV, <L —3 7IiZBW T, B
TIOTHRR KD hrgC RETUTHRICEZESN, TERB
RObEELLI DAV FRB R, v — e E R b RO
~NBEAEINTZZERNHETE SN, hrgC DAY FHERIZD
WTHBZELW,

-135 -




iz
H
58
H
=

ERFEICBTAEFOEEORBEREOEHICDOLNT
OFENN UG, A PR 4 HRRE, i 5T
VIR « S, 2K - R

ENMER AR IS5 TRY, FJE TOREDOHRED
SOFHROBE R T DOHELTHEITF DD, ABFFETIE, R
HE B R S DT e B L OVEF AR R BRI N S D S o7
BRI S TERHESNTWEDD, BN AR
DR JETORBTIHBLEE LT HIEE BT
LTS, EMERAFEBZ L CWDEIGFZ Bl 5720
W2 BERETF U DD R JEE WA 7a T L AT —
DFFFT ATV, 2FE [ CRBLEZEZ RO REME O & DA
BETFEHE L, bEhETF o D —F N ENSERD K
JEY LT N BT WL O DER B S T DWW TR
DB EAEZ TR PCRPCRICKVFER LIZEZ A,
KRTAPII-IBAG T (77 F X R 7B 11-DIZB N T
F o R V=R TENCHREAERHRIC T Ao TNED
EMBABNNT o2, KRTAPLI-UIIKEEEK 57T F
BTGB ERE R T DHES L IETHY, ZD
FEH BT CORBOMERLEDEWIZBERL T
DEREMEDRIB ST, BIfE, ZORBE&ELZ AL LT
WAHR BRI EIRO L BROREE D TRY, a8
BEOZEDHELIBREFONZTHTETHS,

=

Helicobacter pyloriMNOHETET DB T OT D AEH
)

CPARRE T R R AR AR SRR R 0
PROIRAZ BRAGHIT, SRR S B AT AT

Helicobacter pylori(E"a V) X EIZ0EZEOFVNEHICE
RN TR T D720, BERE EORMBEBEATITHTH
5, ZNEFIFHLCeal O R iET 21752 & NJRER]
DIELREIBIZENTED, A ILT T D HrEKITHED A
WHIE DRI L 72 e ) B 248k D 52 27 ) L PacBio 3 —
Iro =l o THIREL . 2T Genbank IZABISNLTUWNS
ERYHEERY ) AT — 2 &AW, 0RO R AR &
LT 21T o7,

IRETOMFET, WRBICIZ I AR N3 TT A LU B & HE
ESNDEEM(Oki-a) BFIET DL, oA R~
AT TGS hpAsia2Z /L —FIZHEWZ by T
WA, BRI E BRI AR Ch o7, S Bl OfifEHT ¢
Oki—a 7 /L —7 &/ = VERD UM BN 70T, S
blZ HiSeq v —7 v —THt A Mo7c 77 # MO EN
Z T LA0RED BT ZAT o T=fi B, 7/ 8—/L-Oki-a 75 %
H—l3, 2a—F =T ~A—ANZUT RO hpSahul L0753
I 28 W2 EDVHERRE AL, Oki—a 23FEEERE H TRV AT RE
ML R I,

TN EER ST8Sia2lcA#dBREAENDIL—S
ST ADHBENTOREMERL

FE 1L SRR SE L SR IEDR, R b e, (e
HLOAE, ORI

AT - S8R, 240 K- R kkRe v 2 — ROk R R
W, UK AT DA

TIVERIIHE S R SR AL B T AEE O ILRBETHY, v
TR RESE STSSia2id, MR\ T TV R L4 4%
HEERVCTNAVEE AR T BEEE THDH, TL T, RIVT
JVEE D R TR A B2 55 43 - (NCAM) (2 &, Aid
FEREIC W CE BB EIE R L Q0 D, T4 ST8Sia2k,
A RTE, B BE, MPERE | Ko FE Vo R
EHBEDOEENFER S, STSSia2ia3a=4/—afE /)
&ML WS BERELTOE E RS AR ENC - T
WoEEZHND,

& 1L, ST8Sia2i& a7 nE—X— LR OEE L L
WZOWT, B A DR LM E R ST 2117257, <
DOFER, EMERANCHBLIZ1 SO aE—2—Z AT,
fhDFA T LITHEEIR N o —F—fEE R LY
2, P aE—2—0E10kb O EEE B D &= T
NS TEPEDIRN T ue— 2 — 2 A7\, BUENEDOT
TVINBZ—TF VT ~OBEOFRIZIED B RER D E
T2 EDIRENTZ, ZRBOFERIT, BUENBEOT 7Y G
Y18 Ui A =2 T SPAS VYA S Ny b N DA QLAY

BHERTS)7RADKMERFE S 53 F EBA-175D
Fseg/ Cseg —BAMDE 1L

OYei N EEHE! , It Ht2E! | Hathairad Hananantachai®,
Jintana Patarapotikul®, KXA&/IE!

UK BB, wER K B AR R AT

ERDARIMER DR AICE B LG A~TU T B O
EBA-175(%, FEIZ7- 2O, (Region | — VIDIZX &AL,
Region I {2 B A" (Fseg & Cseg) DIFENHRES
TWD, 2D Fseg/ Cseg —HUNTBHTDHFIRIIZL DN, &
OEALOBIRIZIALMZEZN TR, £ TR TIE
Fseg/ Cseg M OEALE R T H7-012, ZDIEPAETAK
WRREFE L7, XA NGB~ T )T IBE 1314 OAH .
ORI L7t DNA % FHW T, EBA-1750 Region 11 & 111
OISR E LT AE R, 323 LB m 1 (TUL) 03
SNz, Fhb% VT NCBI @ BLAST #iZZo R Stttz
1TTolm2 A, Fo XY — 10K Yd 5 Plasmodium
reichenowi H Fseg & Cseg BeH M G a&Te T UL b DL
NN | Fseg & Cseg 7VIVRIEMNZIENIMSLIZHEA L
T EMTRIBENT-, 5T, EROGERE4 7 HLA @
EBA-175 7' F R ~DfEA TRIEIT o 72 G R, ehd HLA
TUIVHEEE LJFOR D' A b TRUEE X B BS T
X AREMES RENT,

- 136 -



Heterogeneous characteritics of
noncoding sequences in Eukaryotes

Conserved

ONilmini Hettiarachchi® and Naruya Saitou!??

ISchool of Life Science, Graduate University for Advance
Studies,? University of Tokyo,? National Institute of Genetics

Conserved noncoding sequences (CNSs) are enriched in regulatory
sequence elements. We conducted a whole genome analysis on plant
CNSs and identified them to be GC rich (Hettiarachchi et al. 2014).
Babarinde and Saitou (2013) reported mammalian CNSs to be GC
poor. This heterogeneity in GC content might be related to varying
sequence features of regulatory elements in different lineages. Since
animals and fungi are sister groups, in order to determine the
evolutionary origin of low GC content of mammalian CNSs we
investigated the features of fungi lineage common CNSs. This
investigation was further extended to discover the sequence features
of lineage common CNSs of invertebrates, non—-mammalian
vertebrates with the intension to answer varying regulatory features
of different lineages, Currently we have identified that plant, fungi,
invertebrate lineage CNSs are predominantly GC rich whereas
vertebrates are GC poor. We also found that this GC content
feature is directly related to their location in the genome. High GC
CNSs showed a tendency to be found in heterochromatin regions,
whereas low GC CNSs shows a tendency to locate in open
chromatin. The transition of high GC content of CNSs from the
majority of multicellular eukaryotes to low GC content in
vertebrates and the structural architecture of CNSs with its function
are some of the questions we intend to answer in the future.
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gEVE, an endogenous viral elements (EVEs) database,
facilitates the evolutionary studies of functional EVEs
in various mammalian species.

OB b BT
DR I R -~ A 7m ) e S —

In mammals, it is widely accepted that approximately 10% of
genome sequences correspond to endogenous viral elements
(EVEs) including endogenous retroviruses (ERVs), which are
thought to be derived from ancient viral infections of germ
cells. A few open reading frames (ORFs) of EVEs are still
active and express viral proteins in the hosts. Indeed,
several genes derived from EVEs were found to be functional
for host species, such as syncytins (envelope proteins of
retroviruses) for placenta development in various
mammals. However, no databases of EVE ORFs are
available, and therefore evolutionary pathways of EVEs have
not yet been understood comprehensively. Hereby, we
developed EVE ORF databases for 20 genomes of 19
mammalian species. We first identified EVE candidates
using RetroTector and Repeat Masker, and then translated
the nucleotide sequences. For each EVE sequence (> 80aa),
functional viral motif sequences were searched. Then all
obtained EVE sequences as well as exogenous and
endogenous viral sequences were searched against every
genome sequence. Then, comprehensive EVE ORFs
identified for each mammalian species are summarized as a
database (gEVE,
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R B

HHEEN O DNA G (BB R 1) OMRE BRI
W BAEETIZ A IO Dy, 77V AV AHT T ILD
Dm-W, =URU® Dmrtl, WFLIE (EEIE) © Sry SfES
N5, BUKRIEWEIC, Dmy BEO Dm-W 1. #hEhn
OFEFED DmrtlA /Ly a s hoEEL, FE IR THr
FEREA S LT MR E BB T 2B 26N TWA, Ll
FOFHEREIE A IR T AT T EA L I, ARAFSE
. MERE AR T- L L CORHEREIELS O 45 T LA 2 B
ST HEAZHAEL T, [ DmrtlZtH e 8 s +I1oh o
2O DM E LT Dmy, Dm-W &V, 4 F (b figtrs
T, By AL OF AR LT, T DR R,
DNA #E A IR O 7/ EHNC BT, A THE LAY 72 73 R
EHNTRD BAL, TOEHIIZEDOERIKES KR H ST,
DMRT LR E B+ RO T/ BRE#AE AL, DNA #i
G II~DEE%E in vitro THHI2LZA, DNA FEE 03
RKITBZENDN-T=, UL EXD, I E#E s+ Dmy.
Dm-W (T & 7= A T2 7 S B E T PRV E s
T-ELTOHRE R RS T AR 2 & E A o 7 Al B
PRSI,

FREXBERBTERT HERER T OMEIT
OUEBY | R

Ak TR

FAuTayTay N RIZIBWNT transformer X2
fruitless, doublesex 732E DM E K13 K B ARG 72 4R [E]
BEOFERIZE DD, 2RO MR E R T M5 R E R
TEWNFAET D, ~NTF 2L ORI 72 5228 1 B RUIK
WZBWTHINOLOMERER F-IZiEayvav /b Fkk
OVERF R IR G EYPFIET DRGNS TND
M, LFLER R 2 2R R BIZR\WT transformer X°
fiuitless, doublesex \ZVERF SRR T EEMIINTFEAET DD,
FEINODBR T DI FF B 7R B B O T I B 305
TG EZ TR,

KR CTIEIARZTEELREERTHDI A X Glus
bimaculatus DeGeer % BHZ, fifE R CTHILT DR E
i R 1B % [R] 08 L Z AU 5 OISR R S 5 5 FE M) S AFAE
FTANEIDEPFE LT, ESITHRALAHRRICB T a4
1 Fruitless 427 N7 8 OIS BT UNMERE BAY70 3Bl ¥
—UERTDEREAELL, ARKR T, LRROFKREEDIC
AT LVHSNNZ Zp o T aAd a XM E K 1 DO &R
R OWTRIT L, B ROMRES AT LD O
TR L7200,

BREFNEELIA XTI RZXIO ¥ &K
IZH 1T 5B FHOEE MRS

OFF FIAEER | BROREG 72, JEAREY | BUH R
VRSO - BE R R, PR A R - DR RR, PR e Bl

FXFUNF A (Tokudaia muennink) O Y YetARKiT
YufafREFE L, 280D SRY OBEIETES%EE D, L)
L, AREIZBWTHO Y BIE T OFRITIZEA LR Y B2
BARDEERERI 7 Y BB T2 REFL CODNIERMEI TH
B, ZTZTARIFGE T, AFFT UMM RZID Y EIs T D%
ALY R FOMLE ., & 2GR R LT, SHERkD
RNA-Seq & de novo7 &2 7 VHENT . 550072251 BLAST
MRIC LY, 8 s T (ZFY., UBALY. EIF2S3Y. TSPY.
UTY. DDX3Y. USP9Y. RBMY) D3 B &R Li-, £/
FISH AT &Y, 63 5128 SRY LRAEIC Y Yefa iR lc
ZEEBL TCNDIEEALNZ LT, 3BIB T (LIF2S3Y,
TSPY, USPIY)DEBIOAIES / AELFIE mRNA FlFl &
I, HAEESIOR DY ICEE Y — 2 EREL TV
BLEDIRENTZ, ZOTENDL, AX T U RAITITbEE
P72 EMAE LT RREINR Y B T4 Y Yefafk LICEREE
L CWAIZEIURIBENTZ,
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HRBFDHMELDORRETIVELTOIIEDER
At

/NI R IR, AR SRR,
MR Z9HhiR | ARG

UK - KB PRI - PEHE KRBT, KR - AR GERT, iR
N

PEIZZL DAY CRESNDE BB R THHN, M
EITEHE, BEFRERELICEEEMICEA TV, BES
ANBNTODHEL R T AT, MR
JC & YR THY  F 2T PRI E B FOFEE . 2.
PEFRE LB AR F L OB F 72 1T B A EEO WL, 3.
HEHAREE(LD)D AT, 4. BRSO ERE, 5. PEG AR
DOiBHE, MBI B2, BEEL7- YR
FEIZIE L, B2 Y B R O FEA I VSR E 2
HEHERSNTNVD, ZOFTF AT A SRR B <
A HRD M, 173D PIHAE(CIT SRR FED D720,
TORMIEIT32 R 140FE N A R S AL, 13m2TRE TR Sy
MM T T, ZHOHRE TR LU /- E i
BESNehol, o TT VRO MY AR I Y
KL ET VOISR SN, 22T
Foxlx, TOROTVEHWT, IR ERIE T EDREEE
D JEDFED LD fRHT 24T 77, F DR 5. 7 VMY R
DOBETRERAITZEDN RSN D720, TR LD 23
BERINT-,

PLEDZENE, T VEITE RO IE L2 BIZ T 50
\HEIF OB CHDEE 2 BT,

pooled-RNAseq ZRL\f=7H ayPa/\THEIGHE
oY 11

CpASE . AT —RE
VEERACBEEE T, PEER - A 2 —

WA BV DDIR A~ BIREIL R LT 1 arvau N
= (Drosophila albomicans) CTiL. B DHEMIZ EL~NIEHT D
EFHTEWRIRMEEZ RS2 e3> T D, RIFFET
M, ZOAKIR M MEICBE 5 U785 1% pooled RNA-seq & H
W CHERRERIIZERZR LT, pooled RNA-seq IZ &kt —27 =
=% Mz RNA-seq 2O R A KA1 ELD
TATHTFIETHY Bl DN FEINEF P OF Y &
DB RIGRAIFHIENTED, LinL, SNPEHEMRT LV
MORBEDOENCLSTEL, LT T LARRE A
WP RIE S L H D, RFFETITET 128 B T EEIZOWT
Sanger ¥%¢ pooled RNA-seq 12X THEFIZIEL . D1
% SNP BHE A L UT-, ZDFE R pooled RNA-seq 7 —#
BNV, LT TUARRRSNDZ LTI > THREE S
FEDNE/ NI S =03, ERELTIE Sanger ECTHELIE
FEREDORIT SNP BHE DR ORI, 22T, &
WM T ORISR (0) LEFB O 43{L (Fst) Z2H#EE
L7z, ZOfER, £ TRELGEL QD EE T2 25K
HALT, BUE, ENODOBE IOV THEBEDALE S
BERRIZ DWW T L AR ME ) I LD A I 2D
AR Z R CWDD T, ZDOFREREREET D,

RN ERARRICE - TRES W SR B KR
BOHEI

O R AL

ESLEUR AT IERT - EEA BRI ERB M | 2E SR 2T e
It + A REE AR FE R M

et AR ORA IC LD YRR & D2 AT, ZHERFICHL
HIRZ e MZBAG TR OB E R OAD =X LELT, 4y
ISz AL o RE S (L DI R IZ B W CEE AR E| 2 Ff > Tz
B2 LTS, FRICHERBEERITZ<OAEMIZIB VT
MICARLETHY, HIECNCHRIE T, EHERH DT
RN CTH-> THH RO ED Y ORE A I L > T D
EIZEVBRONDZENEDILTND, RIFFETIE 2D
IO E g R — Y AR O & OE(L 2 5 E 3t
A% FRIOE QR EOBE B I AR B
RIBIROFICHEHZL T, 22— —Ial—Tay
L TERBRAITHAT LT, 2R DRt R I T Z N E .
MEVZAFAE T DR B2 D70 | MEFEHTAY R SRR BT
Qe fh—MEYe AR OA OMIC K E B E 5. 2 5L
EZHND, FEREL T, BT Y. W e i—i e AR o
BRAIE, MEREPLAYZ: A ARSI > T D L3R L it
INDIENGyIoTz, — 5T, PPN B SRR IRH Yy
A AR ORLA OHELIT 5 2 DR BT T A—H
— TR FL TWDZEL IO, 4 1% B RER T
TOINHD/RT A= —EE LN T HEEEL RIEX
iz,

2avPayNIBERKHAICETAHBEEHELEH
HYASZUEHREBEEFHD cis RRERT

OEBFEAR BKIALR R HEAC, S

PEAR BEEE T RO BEE AR TR A i e
A=

¥Auayray/ oo IRERTITEINTEE S 250
TWAERBICHED ZNRLEND, A7= 5 R 8 A
F ebony DR TORBED FRDLEMREAITEIRDN, 2
NOERELTIDOTERATIT ebony DFE L TOIRBLEE I
T 5K1kb D cis FEIEABIDLZENHBN NS, — 7,
REAZHNZEADD ebony LIIND AT = & CREG 700
NOAR T OFRBHI R O OWTTEL 90> T
R o Tz, ABFZETIL, ZTNB IR SRR LA B IR 1L
ZD cis FBHEEEOELZ BN T 5720, BIRE
[ 32 T#H5 DGRP RO T LAY T N A AN TAT =
BRRREETFRED cis RBIELREOBIRIC OV TEREE
TR TE BT AT 212, EDRER. ebony & tan D cis FsBL &L
RO A Z MR R oh-7-, £7-. DNA HiEfi%)
DT TA A MEHT-BGA SR ARHT DD ebony DFEBIEE
FUTIZBEA D cis FEILIIMTB IO cis fEIME AR
B 53 AZEDURBEINT, FAaiavyary T HIREM
BT AERBLANIAT = A CRB B T REOBEED cis
FEIL D W A2 I Ko TS S L TE LTSNS,
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ENFaTaNRIBRNICTETARERTFF
Drosomycin &5 F D4 FiHE{L

O IEAD | AR BASE—RR
VEAOR - BEBEE T P E AR A e 2 —

AT FRIZE RO A RGBT THD, 1
ayvay /ST, Drosomycin 23 EEARHIE T FRE
LTHbLN TR, a—RKT 585 1+EL T Drs, Dro2,
Dro3. Dro4. Dro5. Dro6., Dro-1 ®O7 20385 CA, i
BOBARTFATOWTIL, FEBLDF— 2 3 Jd0 % Z LTI
THIETHBETOF ELat — MO L EMERHHZ LN
o TS, ZDIZ LN Drosomycin HE IR ERFREIZ
BETEEZBEVIEL CELLTEEBZALND, £ZT
ARWFFE Tl LAY BEBEDS T N SR AT TR 2 b
TAHIET, BHEE TR TR+ EHEORIKEZHEE T
B a7, Drosomycin s DI —E M LB %
B CERENRERI NF L ayVay N (Drosophila
lutescens)|\ZOWT, BSOERNELEINT- Dro3)EHE
WO FLFL S O LI RN 21T o7, FOREFE, FENTH
Dro3dabt’—HUZ ZARMEN B D Z LN Dot Fio, KHE
B RCHR R K 1 EAR [RPE O B A ELFI D AL BonvoTz,
BTE, NGRS Eat— 328 B e D B 2 fif fr H CTh
Do

 P-27 |
HIFLVLIFUBETFOELE
ORI LR, Mg Fio, dely
RK BB ALK

A APED T 7 w23 (Trypoxylus dichotomus) \ZiX. 2FREED
FHL TN FETLIENMLNTEY, 21 ADA
BrWallo A &4 S TW%, ADA 1T ABO L iigBlod A
RO AL T2 N-T B F VAT 7RI ORI
AR, —J7, allo A 13 N=-7 & F /LTI M L OfEA
MART, £/, ADA 13K16kDa DRI TFRP4E(E%E
TERRLTEY, —J7. allo A 1353 T EDIEWIZLD22DT A
VL 7F 2 (allo A-1  allo A-I1) BFEEL, FNFN17.5~
20kDa DARYRTFRINGRL2BKEL TERSINHIEN
HBILTND, AHFFETIE, 2O OG- O EMIT &R
WRRMTEAT o7, TOFRER . ADA [ XWHFHEB DAL - F
V77V —ICEENDEVITENRSIL, — 7, allo A (3=
7 XA ME R % ( Trbolium castaneum ) O 8 £ @
uncharacterized %> /X7E EDMRMENRINTZ, £ DT
D, INLORHF RNV TR a— R T 8B TIE, £
NZENHOEBEOBBTHOENL TEZLOEE LN
77

FAVEDHRAN VO EKREZBEEETFOBR
OfhARRE! | IR /A2, BCBFRE L o R
gk Ay 2T A b irge

FavEHO R PLIIRON T EHORELIFI A TE N
ARV YANTHLHN, FICITFER IS DA R EE
FIATEDY 2R TVANIFET B, ZOLIRHFAN Y
OFERBZEITHE 2 RBERICE > THELTNAEE R LS, H
ﬂ) PP BEEEREXTRET IR ANE, KRN REEREEY
PR CIEIN T ARE ) DA BT ICEE TH D, LinL, FE
Ffi‘ﬁ IZE DI BEFREEORAN VPR IREL TS
ITONTIE, RIEZICRBHZRENZ N,
FavFEO AR, FEIRO E R HTEN A > TR ERE O
bR L, TOILBYN—E DS E T IE K&
BINZPEIREATD, T DT NI AL F52 B D 7%
FLIRRAR Y (FEIRRAAE) ORI =2 A HLTND
WHREMER DD, ZZTARIFIETIL, RAN VP ERIETD
BRI ESEOBE/MEL T, KRR FREET (GR BT
TV = B LI, BEETIC, #TFAFaypaT Fa
TIEDORMNSERAN PO ERAH5HEE R LD,
RNA-seq #1T\\, AADHITHBLT5H GR BIETEFRIEL
770 BFFRTIE, BT D GR BB FOEROL /S—R)—,
RHBEL, FavEFMOBRAN P LOBRICHOVWTEL
35,

ARRRICHL-BEEREZEAHYT S FER: Y
AR TIVERER O LLBBHEMICLT

OFFHE . AL, LD K A 5

LCEK
/fgl,ﬂ

RIS 2 S A7 (AL SRATE) - R AR, 2 B HRK - - Bk P 3
B, A - A ERRL

It

AL D@L T, TN OB IT A BBREEICSE U TR
ERREE LS ETEEEIOLND, RERT O 7 F v
IRIBIII RN OIREE o — B PRI B VEE & 7245 8
@Jl/‘“CioV) 2 Doy O ELNRER T 22 LS
FTREME DN D A8, IR DM LIV E P —
%%ci%ﬁf%&:%ﬁbf%fzaﬁiébm AT T, TR
THDHH, B LI DR ZAT AT 2T
U A v DR FE IS R T8Ny T L~ L ET
FEIZ IR L | R R O ML EA L D 4y T HAR O fiF
HZER T, ZOFER, TV AT /IR ZAY AT
TV AR CEIRICH T2 RN E O EA TN B LT
BRIV ORI, 22C, @ik —LLTH
< TRPALE TRPVIF ¥ RV 451 % BB AR BE A AR A L
WLT-L A, T IV AT TV OISR BAY AH )L
(A TTERISH T DiE M R L O M L, D F
T RZA BBRRIDG UM ZE R E T TWAIEE B0
(U7, ARHFFRICIY , R -~ DT )RR s+
— T ORSREE LR E R R LTI SITEIL ~ L
OHEALEBREN L TE =T EDRIBES N,
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Duplication and diversification of amphibian hatching
enzyme genes

OMomo H Carlos!, Tatsuki Nagasawa®, Mari Kawaguchi?,
Shigeki Yasumasu®

'National University of Sao Carlos, Brazil . ?Sophia
University, Japan

The hatching enzymes of vertebrates are conserved
molecules that belong to astacin family metallo—proteases.
Tetrapod hatching enzymes except mammals are composed
of astacin protease domain and CUB domain(s), while fish
hatching enzymes are only protease domain. In avians, it was
reported that the two hatching enzyme gene homologues
were found in their genome. However, at least thirteen
hatching enzyme gene homologues were found in Xenopus
laevis genome, and two of them were expressed in hatching
gland cells. In present study, the expression of four Xenopus
hatching enzyme gene homologues was investigated by PCR
and in situ hybridization methods. Some of their genes were
detected expression at the tissues other than hatching gland
cells, such as neural tube and cement gland. The results
suggest that duplication followed by functional diversification
of hatching enzyme genes have occurred in amphibian

lineage.

MEEEDOALVEIZETHLEFEMEDEAN
ZRFLEDISITLTHEL =M

CHIINERL AT TS
LR B, CEER

RSB IEIC AR AT AE A RPN L . AR
B THEFFL QWA R RITZ WV, ZoXH7e AR T
18 £ R R EHAEBAED O SR b L i bic k- T, A5
FACFRE B A A DN EIL L TW DO R —KHIT
Hb, EIANFAIL, B BICAERT ATy AT A S
ALY OMIBIAEME T E LODVENSRIBFET D40
AR OB G2 B U 72, ZOHAME A O kR
FREFR T 57 DI KBNS BN TV 7 TR
AT B RRE B IR L2AH F A/ T A AL D
MR I LR % O AW EEE b o7 B B AETE R 28
SRR P CEBFFEL TRY, TR AL RN DI
AN CARD IR U E DL TERNAET-EE BN
720 MZ T EER RITE - TUAER AR LT
HBTHOTHIAME OB EZHDOINELINIHIENFHFEX
Nize =X o7 ZE LA OFEN 2 BUD /i P 7k B 12 AR
B BB AL R X B AL B OBEFE TR o0 > T
DL, B RL BIpDFRO DALY I REE R O IR
HEY — A2 F L TS ITREME SRR S U,

257/ LESZEFE-T-BARESVYIT Y ORTERH
ZRIHADDHLHEERME RO

OF bR, Stig Andersen®, EFEIEIE?, JII O IEAF],
FEEZ WP PR

VROK B+ NBR, *Aarhus K%, THALK -BE - A=y, “IEAEAF -
A

FEFHEWICBOT, BEOIAILZIZFROESCEICH
DAHEERELTHD, BFACREHHIE b AT 5
I3 BT AAE TSR TETWD, Ivas Y3 H
AENBIEL AT T D~ ARHES . [ —&fh FTAERS
Ni=Ga . EEMT LI BB Bt R A R T, &7 LB
MEEEITHY , NBRP 2L TRIFIIL TN D B AR i 36
DA RGN FIF TED, AWFETIX, AR R
DOBRAERFI DO SR TARDLEEBIT, 5RFED LS ) LELF
EPTE LT, FORE S PEHLOREEE 5T > CBIE IR
DIBIEN A BT, Fiz, FREX10RHEEREZI R O4
77 KERFID LS BRTERFI IR 595 nlREE D
H5H26SNPs 2822 D L1 T HHEN =, BLAST Mgz
T2AEB OREETF DD, ZNSDBG T OB Re & #EE L
72z A, BN 59 285+ Embryonic flower2
(EMF2) OF —u7bE& iz, Iz <, BAERK12
2R DAR T HLE | BAFERTEE B 4R O3S 5. skt
BFHRNG, ZNHOBEEB T DELIL, BIE TR EOBAER
WL BB OB SAMAIEm S RSz, b0
FERMND, EMF2ZEE8 A BIOS ) A TRl S 7226
DBIRAVZE S BAAERF I OEIZH BRL TV 5 FTRE N
IREIT,

SKYYDIYLLOMBAREICHS T EESFOEM
THEBETETL

ORI BRIEE R AT ERAR
SN PN 6

EHEOMB NI A TR A AR AW ELIEE A
WTIRK ABNDBRTHDLIN, BEDEMNZOMITN
DILEBOEH — IR D LRI EE Lo TR,
ARWFE T, JRAEBIMICIS 1T M0 PN 4R BE D HE RS
ZHOGINIT DI, BAIRERREZH VT, IR DY
I Paramecium bursaria > ORNIZ T 570 T8k 3
ERSEOERHEBN B L [FIRF ISR~ T, 2O/ E, E L3t
O EORRC., 18 LD REFICB T AWM~
A FED B E S T BRI 7R 23 ) ITh B b D
T IRV TV AT BEET BRI F O O I A e
BUIEBL 2RO RERMICHER SNDZEN Dol £
DEHIRINY Y Y L 0 #0750 He A BEHE R B & 7 B
THIODETNELT, 15 MR O ILA BEEIT I E O
HATEIZ B DR BE BIRFIEO ZEICL > THERF S ND L0
B e T VERE T D, ZDOIIR M H OMFHRED 7
EEBICANTZEIET VLT, 8 B EROFE K
FEENEEA AR FH TN T, A& TIE, IRV
TYLNZRBIT DN I EOELIRFEL A CGRim L
7=\,
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245 /L SNP T—4ZzALV =R dnEREY
J LR

O i, Sutada Mungpakdee!, HHAZS &~ | MEBEHEAT!

IOIST <~V /R A2 =vh, 2OIST-DNA v —4 v
v ar

19984 T L Z ST IR O T O AL Iz LY,
MREA B D DOIRV AL TIERITRESZ T -2, I
IXEIELS>2H5, —J7T30km FRELNEENL TR B
B W58 5 Tl mf 27/ IR R 72 TR0, [EST
AENCHFRES Nz, WHELOIRVA TP T OREM7:
LRSI BN TV, T2 133 T DE
EEALINCT B0, &7 /5 SNP 5 —4# (#5557 SNPs)
FHAWEaa e IR A (Acropora digitifera) DEET ) L5
FRNT 21T o7, RS COBBHIIEEELE TH/NED o
7223, PCA OFER AR S - BB RIFE S -\ E LFE Sk -
NEILF# B D420 sub-population D3RSIz, HiR
MIDIMANRE = TR T2 A, ZNVETE B M SN
MR B ~OV IO AEMRIEIRIZLETHN T,
ZOIIBIMADTE IR SN2 > T, WIS IPHREA
Ko HE B DR B R B~ O AR KRS LT, O
ARG CTOY IORIEIL, BRMOONENMATIE A
INOT=Z DRI,

FEHYVERMOS,AVRITT/LICBIT5EETF
BiE

ORI s A ALK BURFI, R E A"

NLTER BB T, 2B Pl ISR AR, LR - B
AW

HHE 77 7 SRR O M E Mo B & K& e
5728 DNA S IEEICHEELL, MESTHIT N TR
Mnemiopsis leidyi, v >~/ H Pleurobrachia bachei
QFEDT ) LT —H U DHAESI QRN IS 2FEDBR I
IR RIT S A, B OREHERY A X117 kb LT
10~11 kb ERREHIT/INEUVAS tRNA DIFEAE HSRIBT 5L
FMTIE, B OB LB OBR T RERHDHZEN DT
W, ZOLHRER BRI RYT A ) AORE TSR - 4y F- 1t
(LA T SN D701, AHE 0 135724y
B TR ICIRAT D BN B D, T2 CTARRFZE T,
HAREAME L ITEDIN=a RYT A ) AEESN AR EL T,
ZOREEEHEEL, FM N CEEE RSN E SN T
RAIETH I 20T, EOFER, Iha RIT S ) Aza—
RENDEAE T REORE L, BEBIFER 720 T, Rl 4G
IRFER T R ERDZENHEES -, &5bIT, 53 M
FENTIZ L DR BR OHEE DD . 2D X7 K I 3
R FBRLE 1L, FE LB o ik AV L 05 5
[ SNy by D% i = 3o g el

INSTEEBICE BT S Cassiopea BISTED R
- B 2 HRTE

ORI RS HRE A
ML BB T 2T HEIRSL R AR LR - B

el PRk R 0227 B Y 2Z 78 Cassiopea
JEACIT, KRB S8R S S N CND, JE T
Z%(Holland et al, 2004)TiX, COXI BIRFHLFNZFES<HR
FIRMTIC L > T, KRELGIE LIZ6 /M A AG S NI=28, 20D
IBHIRMITE DIEREFEICH LY L7V, Tz, PR
DT H 7 BTN H AR Y 7 Z 758N
ERL, ZNET C ornatal D FHPBHRESIVTNDD, W
KAEEE B D TRTATIHFE LB I T T,
T ARG TIX, /374536 BN LI T Y25
FHEOBIFHFTELZITV. COX 1 BE T IT IS RHMR
BB BRI E2 21T o7, ZORER., T AFEENHITREL
SyIE LTz 4 B HER S NVIZ A, 2D B2 AT N ETIC
WEISNTORWHLWRE THoT, T2, T4 FEED
YAV ISR OR BN E & i B LT /G R, SN T
WERICRGICE T AR THIERE I REM ZERME I & A
— R AKIARE CIE R e BRI R T AR CHIEBIL 72
R A R LT,

FIUROVT—LERERAWNV-ZREMDSFHR
PRI

OFFRLEZ A
DOBROR BB, * T A EERTEAR

2 B pnFEEl2
. BEBE

Z R IS E ENLEWRE (% 25D IT8eA H Py - ke
PSP & &b I T2 B P AR L TV D, 2D 2
BIZ LB T Y AT 2 LT =& e DO AR
THERLS LTS, 2 RO ORFBIRIZOWT, &
NE TN 0 1 R LI IR L 0RE 2 2 (A
BEN T, HiEEWMICBiI 5% RO ERFIEIC
O TR FIN TV L0, HlE - B [E o R
FRZDWTIZHASDIT Ao TR, AT, MR
BATRBEATICELVESN B R TEYEHREZ AV, £
JEIEOHAM - B MO RHEBIROMAZ AT, FHOES
REZIVG DI - ARG A S T, 207 i3
Fli v AT S 10FE « 2 5 7 M3 - =4 e 7 A M 1L FE - Bk A
R ST « B Al P LR - ST P 3R, SRS L CERIZ b
FA LR - A JNEh 9 PR 1RE 0D 3 36 F oD 38 £ 1~ B 571 15 3 (19
1,5003& {5 1 FE ., £945,0007 2 /fig) %2 W CRBFENT 21T
ST, BoIfER AL LT, 2R ORI E IO
TEETALELIT, BTV AT HO B B OSBRI
WM Do
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Genetic diversity of Kazakhstan camel population and
its evolutionary relationship with the Arabian camel
breed

OXIAOKAITI XIAYIRE"?; Saitou Naruya??

! National Institute of Genetics; 2.SOKENDAI; *.University
of Tokyo

The genus Camelus contains two species: one—hump camel (Camelus
dromedary) which inhabits the Arabia and Africa, and two—hump
camel (Camelus bacterianus) which inhabits the Central Asia.
However one—hump camels are not only found in Afro—Arabia, but
are also inhabitants of Kazakhstan in central Asia. Although it is
believed that one—hump camels originated in Arabia, there has been
no in—depth study on the comparison of one—hump camel in Arabia
and central Asia. To investigate the possible origin of one hump
camels as well as the evolutionary relationship between Arabian and
Central Asian populations, we determined the sequences of
mitochondrial D-loop regions of 17 Kazakhstan camels, including 11
one—hump, 3 two—hump, and 3 hybrid camels. The sequences were
analyzed together with the available camel sequences. Our
phylogenetic study supports that the Arabian one—hump camels were
the ancestral population. Also, the phylogenetic tree shows that the
Kazakhstan one—hump camels donot form a single cluster, which
probably suggests that Kazakhstan one—hump camel populations are
not homogenous. In addition, we confirmed that wild camel (camel
bactrianus ferus) and domestic two—hump camel (bactrian camel) are
separate lineages. Furthermore, previous studies have demonstrated
the usefulness of camelid microsatellite loci as a genetic tool for the
study of one—hump and two—hump camels. We would like to further
study the genetic diversity and relationships among Kazakhstan
camel populations using microsatellite DNA markers.
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Unveiling the relationships and traits evolution within
the species of the fern genus Pyrrosia Mirbel
(Polypodiaceae)
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Pyrrosia stands for a genus of Paleotropical ferns nested
within the Polypodiaceae family and usually with simple and
undifferentiated leaves, being found from Central Africa to
Southeast Asia, Oceania and New Zealand. Although some
represents of Pyrrosia have been explored in other
investigations before, a conclusive global phylogeny for the
genus is still not available. The main goal of this research was
to generate a molecular phylogeny for the genus Pyrrosia,
and thus to investigate the evolution of traits within its
species. Sequences for three chloroplast genes (rbcL,
rps4-trnS intergenic spacer and atpB) from several species
of Pyrrosia were analyzed and compiled into a phylogenetic
tree. Additionally, morphological data from the different
species were gathered through literature and compared to
the acquired phylogeny. As a result, infra—generic groupings
proposed before by other authors appear to be
non—monophyletic. Instead, 3 big lineages emerged in the
present analysis, and thus a new infrageneric classification is
proposed. Data regarding the morphology of leaves,
rhizomes and appendices present in these plants are
explored under this phylogenetic hypothesis. Hence,
changes in the traits are discussed under the newly proposed
classification, some of them being indicated as possible
synapomorphies for the discovered groups.
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Cranial shape evolution in adaptive radiation of birds
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Adaptive radiation is the rapid evolution of morphologically
and ecologically diverse species from a single ancestor. The
two classic examples of adaptive radiation are Darwin’s
finches and Hawailan honeycreepers, which evolved
remarkable levels of adaptive cranial morphological variation.
To gain new insights into the nature of their diversification,
we performed comparative morphometric  analyses
supplemented with molecular phylogenies on a multivariate
morphospace. We show that cranial shapes in both Hawaiian
honeycreepers and Coerebinae (Darwin’s finches and their
relatives) are much more diverse than in their outgroups but
Hawaiian honeycreepers as a group display even higher
diversity and disparity than coerebins and all other tested
bird groups, most likely due to their significantly lower
integration of skull modules. These findings help to better
understand the nature of adaptive radiations in general and
provide a foundation for future investigations on the
molecular mechanisms underlying diversification of these

morphologically distinguished groups of birds.
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FANERXV T NFER/BIEEDORBKELVIE
BAKTIZHTHEEGHER

OBRBITH, FARE AR, AW, LR
UK - ZERERT

=72 BB~ OIS IE, £ bR A LT
MSIRACIZT 5L CWD, REFSEIE, D OWH VA LT
KT HEFTMA~OWEIGE, 77 7T RA A\ Z RN
F O AL E AW TEIENICEM T I HAELT
WD, AANE R S8 F O ARE TR RO R,
12 4R OB VAL THRHAKTIREIET L, EDO5RE
IR AE B I CH OB T R E RS, 2L CRmE
FEMITEIER LT DO L, B ENIFHEELL T
BIENHLILTNAS (FIRS, 2002)

AFEFTIT. ARG O Ik D2-5> DI AER] & AT D2
DOIRBELENNZOWT, TR, AR 5, 'K
R EBRIC LA iR O Raw s 35, TR, Oy
EHOHEIIEIEN THEZE, OFIWEH D) NEis
AW OO R BIEIE H TaEVMEZ /R T2, @K
B T W M O BN F v AN RKEL IR ST 8
@MW EH O T B HEFEH TV DA BN KEN-T-2L
R ThHD, REETIX, WEOBGHAERORRNEES
HA~OHEIE DB R NOE LT B,

KEESEELELICBITEvRO= GroEL &
ETFEEOBREREN

O FR AR A AL PR B3R KR B
i

S - B, DK - LR

oz 1Z. B OV A D =X LEFENT T DT DI KIS E D
EEE S LR EREEL . T ORI BT D BART
BT Tz, AT, AFRARERERKE COLEFY
HREE T DAH =R LEMRIT T 52 8% HEL | 45°Ci i A)
HICE BN EEINSY v a=) GroEL Za—R 4B H
BinF groL 21 H LIz, grol BRI ot —F—Eigd
ORF fHID2H PRI RBAEL TERY, 45CHEISHIH D%
LD FMIARRIZ BT, Scar—less 1 7C grol. 25 BLAHHA % Kk
ZAEEEL grol. BERE & RIS L O BIfRNT 21T 272, &
DFESR, grol. 7mE—&—78 BT IO BETE TG 3 HE 0
L. i< groL ORF Z8RICKV WIS 3L 72, groL
ERBICEESNE mutH ZERICKEERFEN L
45°C236 H HEKT grol D2MEFT D RA R AR L&
ERBFTCERBINERIIFEEIZE -, 2O/ RIL,
grol. Z2RIC X B2 BN AR EANER I VR LT, BIfE, 77
AIRARY B —% T ZE BB R TR BLREHEEL | grol &
P K OMER AL E U BB R T OIRREIT o TD,
FERTIE, BB ROV THHEE TS,
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KEEEREGELRICETIEHERELLHRIE
DFEM

OREER, BAFRIE. UGHh?
URHUK B, AR

— RN A BRI TR R OB MK T 9 A A
D, ZIVTE BRE T AR L IT VR LT
ZERRET D, Fox ORMHE RS E LR IZB VT,
45°CHEIG I A BB LB RSN, ZOMIEEfRIT
T B0, @A RRECERNICEESN, BEREET
mutH 2858 B BRI RAMES L TWAT e =
f5t grol BRIZIER L, KA ROR R A
L BB~ DOREE RN LT, T O S, mutH
25 SLTRIRR B A2 R 00 e 25 L 8 T TR IR B AMIR< 720
mutH B RIZIVEEHRPECDIENREBINT, £
T, W ERREIZ grol BERNEFLETDHAREMEEZ
mutH, grol. ZRAENTE DT A ZIET, 45°CHEMS
BB A AT o7z, ZOFRER. grol 2 EIRE AR TIL mutH 285
DA B LD REELAIT R ERZE T ML 45 C TR
ARETdH o7z, —J7 grol BFAERUERTIZ, mutH B4 kR
1345°CEE 2R P RECTH 72208, mutH 28 RARRI 345 CHEFEA
ARECTholz, LRI EERERIZIVEER LT
FAEIE grol ZEBICKD B HREFREL /2 DT L RIE
iz,

QB 77—T M RNA ERERITIKFT HEEIEIER
DFEIL

oA BT BR OEIR W

NP =2 500 S N N B N o 2 o S N
BROK - A B RE

A MRS S A BUR A~ LAY R EER AT 5
B, MFIXE DI B E WL ER PR L2HDT
BHAHIN3e ZOMBEIZEZ DO FERENTZOBITIE
FRAMIT T DN EETHD, ZOBBREMHT Al iEE T 5
BRI T A E DA FEMANE OIS SHIE LR DY
AT LEME ST HILTHD, 2T, MAIIKBE IR
HEAEZTHOREME RNA NIFUF 77— QB (QR)
DBAG T FEM DI K NGTE DO IEFF I 70 DT AT LA 5L
L7, MEFEDOFERIZBWTQ B RNAKRREEHZE DI >OHT
2=y BV T 2=y N ERIBEICEAL, YT 2=vh
NRBENTZHE O 05 £ RN E N BEIE /[ feL7e b AT
LDEREFE LI LB HE LTz, ST QB DO RNA T /28R
W23t 3% cDNA % B 7 2=y hOBGIREL T F-OX
FIZE AL, ZHUTED, 22K cDNA 2bIZEE M Q B8
HHENDM, 2K cDNA [Za—KRaEnd g7 2=yt
KB OMTEIZ L > THBEE R BV AT Lol ZOH
BEEERUTRE R, RIBEE Q BIXEFLRRLmE DY
TENBIERENT-Z L Wi 15,

HMBEICH 58 EEEC-IEEINEDRE LI T
HHR

O/NARFESL' R = R U
A

LD A Z T 5720, EBRENTALMIC
HefbZ 5 EE LT OB BE T DL BT T T
&7, SIS OHE A L A BRI L | HE Il E 0D i
AR ZERIRTHRER-STEY, KEEDIZVITHIHTEXS
AR, Tb LIRS - CEIR T AL EBRITIE
EAETTOIVTI AR o Tz, AFFE CITHEFEIN RIS D% K
ZR[REL T AL EER R A FH O, BEFEIN R A N9 A AL
(K HRBEHEAL) NE DIHIMB IR CRRZ AN EF T, £T7
BRI SR R BRI AR A SR WD TR SE B A 1T -
7o T BRORFEHIRE T T3~ 4B LI=%. T TD
FINCTH BRI OBEN EHL Qv SHICHER
KIGER IR D6>DL 7Y B M e A, RRRICT S B
[T 28 H RO FZBRAEAT 57225, D3R FIT
AR DM EE |2 DWW T RS OMEE 2 B R X218 7LD
Nz UL EOFERDPOARFEFRN K MRS A E T 55707
STWAIENWIRENTZ, o, @A BEHROEIIERITE
WL, 2R50T, ORI EME DS BN KE /R DBEG 0 R
DT SBIRER DD TEE T DWW TE D SRR D MR-
D —AXHITFI 23D 7a BRI,

REG L-form KIZE DEE
OTRBEL S, HR = R 05!
R - 4

L—form SIXHHE 2L > CTUIE THDMIAEES o> THIEFE
MAIHEL /2 ST RBEAH5 9, L-form FHEE 13/ > SRR %
FAWTIERLFIC A EH LTI M 2 181555
LU ORI N E B 2 BT D, DEDEH OHMIE 1L
o T ZE 7R A B BE RO B oy 2L 1B A T
L-form TIXFEMATHDZD, TNOHDBIETITHLTE
BICIHEE T OARTE LR ZV1GS, L72h3> T L-form #l
FIEMABB T ORELZ LD KBRS M6/ NEL D
FHEOBRICE CE LMD,

L2, L-form {LO#EER| % FRELIZE#TE L-form %
PROLER L-form KIGHEZEETHILIIREETHS E
W2, BEHN ORISR B NLETHD, TZTAET
WL, ZER L-form KIGEZEINIES T2 HEYE
T2,

ARG TIE, AR TIZAEAFERATRE R RA NN Z T KIGE
% L-form |Z3FE 7=, 25 B L7281 5113, Milao 24aE i
B4 I ea—RLIzE B+ ThHdH, ZOBIGT%
) BINS RIS CTTTAIN THIBE L 7= KB HEREZ ., fiia
BEG AL E R 2B U= B LR B M CRE R LT, £
FEF, T TAINERRL, MlaEEA R R BRI 2R E LR
BT T L-form &L CTHARA AT HALD L E 7R L-form KA
WA T,

- 157 -




AL DNA Y/ LER AT LDORERAEL
OV A il
R - R A A

HALZ S T L L CTHRT 5B L L T, RO mEH
RO AT DEBEMOWED OG5 ENE 2B
b, ZOFET, AMEOFHIZ A DR WEETOUA
T DRS04 S DT & I E N FTREE VORI R & FF D,
ZDOXH72 in vitro N Ll AT AITiE. A f o4 s
ThHEEF R L7~ DNA & MER IS LB L
Ez2bND, AIZINETIC, FORGEREITIAT
DNA 7 BEBIS AT M BN LT, 2O AT LTI,
phi29 DNA 8 #lEE S 12 Lo TER DNA 25 E 80K DNA 28
BRIINDN, RIROMIAERIEDS ) 2E AT AD X
INZFHIRBIITIT RS> TR, SOGE PRI ke
T, Cre Yar B F—F LW EELIR DNA BRI X D
B ORI AMERIN TS, L, INETOERT
Cre Yz B —1 7 phi29 DNA # 8L O 8 s 2 FH
EA DLW T, Fexld, CreVa B —BHEETT
AL DNA % LERIS 2T Db EEHZ AT AT
Do ZHUZEY, ZOVAT ADKGEFIRHIC TE, I
Hifdlize 7 ) MERCR DS O IG5 2 B8
BHcxp s D,

=

tRNA DL A9 IIL RER D RTRETEIZDLNT
PRI !
7)—

FATEAF R a2 7B A iR PURESYSTEM % Hu»
T MS277— D N LA L TWD, ZORBREG T
ICBEE B D L. T5RE0 520D tRNA B2 LI-EE A4S
N7 77—V DOEEERICEA T 77— DI MRS T
N, EZNLL EOBEFELETT— 713K L CLESTZ, DI
MEMEELL EO tRNA ST A VA R—T 4 I VDI
A BRI 5 FTREME A RIB S 72, Ko THRNA B K23 HIV
oL ey L AOE A LE T 7 HA ELTOR R
BRI A REMEOH DI ENEEIND,

EERELICKHERTREA AL RNA DBIH
ORATERE!, Ak —", DUt
Lo+ N e

JRARHI A DSFEA T DR AL EOEEHRNLE DD
WU TEMUAT DEBIFUST-OEA9, ZOREEE
LHEO—2L LT, LBERIKEDOEFETEMU AT L%
BREN T2 AN THIIRAZEVHTZENEB ZDND, TDT-HIC
Hx OMRETIE, ETEMVATLOREDO—2>THD
WA TE OB R SRS S DR AER L QD AeFTRFSE
2T, RNA EHRIEERE DD L R Eea—RL, HE D
SYED L7 BRI SR I I HEFE D N T. RNA 245517,
LU EREOHX 7 LA E RNA Rica—R354&
BRIEERICIDERBIEFHoTCLEIZETHD, T2 TH A
IEA Lo ILEE BIEL ., R IC LA RN
WRECHV T2 ' E e a—R L7z AT RNA Z1EDH
LizneBz T, 2O HEER T H72012, /0 ERATHE
THRUNERERE R o7~ RNA ([ZOWTHEBREEIT-
Too TTHEBEE S XL RIBERERED2 D ORI RIFFIZAT
WODHEZ S ZEDTEDREME L T, ML T R %1
A3 22T, 2o VB OBREIG A R G RLRE ) A3
FL72 RNA 25452 LT LT, 15547~ RNA %/
Wrd 22 L CHERIGETIM E~OEBI e 5% R w572
A9,

HRaEER V- KGR (LR ICKPESR
S

=R
OFf B! EE =R
RO - BEdi i, PBROK - e A

RIS E OB L FEL AR ] COBARERIER,
AP AN TR B B 1238 N3 5 51k E L CRSFIH
ENTWD, BRELE EE, ZICEa-CR o 7
Bh 7T AN E O BRI R &L HEREE 2R 7272 iR 2
LU TEY, TARXDNSL, HINAEEZ R E DR HE R A & %
FEo RO FU T CIHLNEB BN TE, AIFZETIX, 2
NETHLWEEZBNTWEAATZTUT O T, R
WS MEME R T NEVERIEE CH DRI HE 2 F - B A
BIEERR LT, BRIE I REEZ FF O RIGEIXZ D EET
XA AT, FoMAREER Y Y T — A7a 8 CTALBLL THRUW T
b M A XD NS e A B A 5 R T
2, ZZCABIZE IR, LADRREED KIGF 2 AV bZ LT
INHORMBEREMRRL ., KIBE OB MA % Al §80> O
fHicL7e, LEIa L, FAAIRET VL IEIEN, BiE
PR TR SR E L ETHZEIZE0T
BMXNDREDZLTH D, LALRIETOMMIL, @ DK
FEDEFEERFD | AL 2 M A& IR -, LAY
IO L2 PEAEEIC LY BREA DA REIC e o To s
Zbi5,
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“HRFEEMICHTSRBRMMEEEDEL
R S SN RPN TR
VRUORHKE A TR PD, PRI B - HEBUR

KB O H3%1%, CaCO3LIR B/ AHEM MMEDI /1A
=V OIRRI 72 AL 2SS (H RSO . o
L, (LA A& R EI OB EHE LT 57
OOEBERIE THHEEZ LN T, —F, Mg s
BEBETERE 27 2 D5 B 37528 C, ik o b
AERE RN 2B SN Sk A AT REME N H 5.

T2 (TR A B CHIFEMHOBUAERE AV, 1
T ARAT LA S S O RE R A  L, O & O R
HFREM AT o 72, RAFMENT DGR, FEREBZIL TN
7R RIT, ERICL B TR R an . BoNRH
Tt RS S 23 AT He D L, S FEDO AR S 2
G ERA —F —TRELI L. ZORERESLITH
O AFROPMIAEE B SR R ext b 9758, (LA TRAE
IEHLAEFE & R & B AT & 25 o QU 22 3 bnns.
A NLRENT OFE R, W — OGS, ToMEEL O
TEIZE S TEDRE S TN F— NI BT LGN
Sl L EDZENS, BATEORAMREE L, NaukEkick
LD THDHAREMENDHD. AFEETIX, ZOLH72 FAEH
DOWHREE L, BRI RBIT D EEEIC OV Tk
Z179.
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1 3
1t
5
=2
/)
¥
®

Jnn—4 : Rit K RGBT OREELRE
FEA 3 — B
EABR A I AT 2 — R R L

WA DNA o — o —o HBUZLY, 5 FThITHRIC
B NEDES T — X NE I TICADLIT o, 4y
T RFEIRATHRAMACT —Z 215 T 2RI AL S 0H
%, LU, RIEHK AT — 22 L8 -7 BEL b I
720 NS EIRIT DT O R AR AENT AT 0O B HREL
OBBEL 2> TUNND,

INETORMHNT CTIL, HODLD T —7F v el Dl s+
1T FESTVWT, PCR IZL- THEIE ., BAAIR ESH TV,
W — T —%HH b AMIZHLDLEE T OB
BIBNENES IR ESND, 22T, OTU [#Ciki@+ 5+ H
LA RN L TR0, BNz T —2OHnbHa A
TRy a i T AVEEN M IS, AIEIZIE RNA-seq,
RAD-seq & EN., HE TIIHOLNIETOT —HDHH)
A —Yas DR EFHRINTDHIENMNIETHD, S5
BT — 200 /R BIR A HEE T A0 11T, B 2 EAD
BT A A NEATH, ZEEINT TA A NI, L ARHTEHE
ELOLEELWRIE T, BT — 2 BNE WO LN & 15
%o KEOFRTIE, 2O REICH T f e D5 %
FBAT L, 2 b AR HAIR IS DV TR L 72\

27/ LEBLEORBHEEBL-RRMBIT<—
MBEEFDEE

L

OIST

P )BT AR T — 5% T RARIRNT DS, AR D53 I fidt
HIcHifShTns. LaL, BEEEE FEE<E0LT /A
T —Hh, FORE A KT 5 R E RN~ — B E T
BIRTHOITE S TRV, FICFHEEIY O RN C
1%, 2~3 B KEORS ) ZEBICHET AT &
IRADREF R = PBIE O TR DT80, RiEHIME
MAEEB L~ —DBETFORENLATHS. Z2T
Fex 1L, BRI K EOF ) LAEEOILRLENE G
W TAECT VAEHBICEA LT, BT RfaE A
fe~— W in O ER A BEEEPLELISE
10 FEUEEE 4 MoeX L R IEBE A ERO
R L BRI L7282 5, #960003E 5+ 12D\ CE4E
PO EOBIR T RFMB B ELNTZ. ZDHHHI 1000585 T
%, 7/ LAEBEERICST BB TOR HEkor=21) TR
<, BRETHAEND) Z R R B R E LI
Iehole. ZVBDBG % SEMEE O R~ — B LT
TS, Fox OFETT ) 2EEERBR Lo LMo
FEFTICHEEH T, ZORFIIMERE, 7LV T, BAR, 1§
H D[RRI FES<.

RAD-seq iZZ AWV -2 E B G E R MAN
BRI
BHE - fid

Yo —IEIZ 8D DNA B B FS IR EEN S K L, E R LS
NI FIETHEIL S T 2B DGO Ro7e 2t
T, B S ERMEDOFER O O L 0 FRALIT BRI i
NTZ, — T THERD 53 T- R FFIEDO R AL LN /e
S TR, FRIC, BRI SR . WS AR Z S D &
SRR LV FE DAL T BB A EBRIE WIS )b D
T, ZORFEROMEIIZINEE A MDD LN, L
LZD LRGeS N T~ T- R IAT ORTED . KR
5| DNA > —4 o —OR| B> TRRIED R TE D, HF
(2, RAD-seq JEIZ7 / MMERDBRIMO LIS THKED
FH R 208 B R S 2 BUAS CTE 58T, 1 R R e O Ak
NEWTFETHD, AFFETIE, T CICHEO R BIFRSEE
HTHHT XN AVYTRE, HARFIE TOE LR
DOFEREL TTNETHM O R BARE AR 952 LA K 8
TN THAABD2ODRMRECATLEEZHAHL, B
HILZ R fAG BE O SR AR DS S I 7= BB 2 BRI i AT T
BB T 5, S HBATFIEIERELL, SHR5H1T
OHESL THEINDT-D | KFENG 25 BIRLIE~D
AL PRI RERREICOWTh R LT,

MAFFT [CKBEXT7SAVAVMDETE., BB DR EE
HAERRGEEIZDNVT

OMnEFn " LIRS, B R ERRR, T4

'BRK - TFReC, “HALIK - Belif it *PERRAIE - A IEA | BT -
CLST

B E FEOHEHRIZEL 22> TR EBOEHIIF R ASF
AR TETERY, ZEOBFINDRDT T A N
HETAHLENELCCND, 1272, ZLEESIT T A ME
VT HEIZREC AN G725 DT, BRAIO M 2 B LESI D
ML TR ED, ZOMWEZRIA 5L, g
IS RERT I A MERIATED, (1) ZOFED
720 BHNT A A a5 5 MAFFT O LW
LarERNT D, Q) BHEEOREWVEEET T4 AN,
&2 DFLNEES 2~y T T DL L > TREDEFID M
BRNT N RTREIRZEM B, TDT2D DA T T a b
5, BEFEOT TA L AN R TH DRI S ERRELS
EEATWDEAICAEHTHD, 3) KEOESIT —4%
FERRD R ICRI 5720121, D E NS D
BEAI G, BEROHAES By MR IR A ENLE
Thd, TOFE¥EE2IE TV =7 — X (http:
//aleaves.cdb.riken.jp/aleaves/) ZHAIT 5,
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OL- 1]

BENMEFADETILFIVD
EUAREL

ESLR A AR

186 14F 1258 RSN 06 S 1T, BASIZIC HIER 7223, 3
ETTEREEL S TWEIEDL IS ESh, TDF
EITRSEEE EEDOIV L TV 7L THLIVTE -,
19964 LAKE, PEBAE D ST RAEA LA DR 2 R FLENDH LD
(2720 BUETIRE ZE T GESEENIMED) cLonb
NEFER DM, BRI LR EELNE L R 2 L
NHAT=ZERHONTI > TS, BELIR EAETE ST/
MOy~ =737 (= ~=77 MNVE) X, AT
TREITH I ED > TWED | —EIEREE D > TV
LT, B DIRZE LI 2 ERRAIADERIETZ s 7= H L0, Al
OMFT=ZRE A OM ELEbiz, 7O T-CMMITAME /L
TWVolzdBE 2 HIVTWA, FERSFEREE I XA B Hi & i
B AR ICED L TR T3 228, BEIZe P EfiZ I
BT 5, ZOZEITRPNEM LTSI TR 7%
{BIELEZBNTEIN, BELOAMEZHEE LIZAF5E T,
A R ORI B RO INT =y ~=F 7 N TR -
THY, eVREEIZE S LB TR EZ ML TR0y
T =TT B M T E o> TV ATREMED RS
BHIHTloT,

o5
IFHANIVEREDSH ELEEREOER
B OR=

HARTATATZ7 7R

~HEH AN DFIERA (L L—) 1%, 2ROV L3
BL73Jm420%E) OFEEL ORI MU 53 D—D5F 22 B9 (Kb
ZUVWNDHETEB0E1167E) 1L . Z DR E 3 K200 2
TN FERIEDT — A AL FIR) | Fe/N307 T (LT
RARIFY RV EESEIEO L BAIRIZICET 5, R D7
WEBH(T AT AR 2 L5AE O WE (A Z2 T % 1L
BR) 72 EIEREN AT, TH A BB IRIR T2 R THED
BRIV ERE) B3HY ., Ytk EiT2n =20 (/¥ FF
Y APN) ~T0 (T 3k) EAEFRCEAR T O TH, RO
FEIEXbDTREN, FOLLA—LERO~E H AN TD
PR R BRE LML T, LA— LD ZERSD
EPRZ B GICL, I8 R RY VAR RN T 7Y A Kl
PEEFRMICTE > T F T A VITTHNE N80 TR
R R LT, ~ & HAH L CO RO Z R
DIEIFIZHOWNWTEZD, Tl BEHH I, FZTC .o &
DINTHAELT=D> 2

FHNFIAaEDORGHEBE LR —SRYTHN
DEEH/MELT—

R
TR He AT

«

REHIEDT I AT av DML, —MRICBIGE B O TR
BB THD, FTHLIVRIT I NBIL, ZFOHOHEEKERD
OG- Bk 2L, AL R ©, MRV RIRZE
HEBAEZD72E, BIET 7 AELIREND R DY RS
P D0, #ILEEZ2D EThmBAWEEH THD,
Fo, KRBT~V L~ FEFPEORFRIAERL,
B FEMER Y FARY RO 1D 2 HNAE~ TV &L T
T b E 2 72 89T Z DR/ A O Rk L B
SYSAN

ABITIISRIT TN T F LRI THF AN iR
TN, T =B R T A ANOAFEN G AL, SERITY~
ARG PHN AR T DR ChH D, FFICT —H VR T
T 2011 EIZHIS0E SR RSN CEEE LR Tz
fth, 7 NFav B U IRy S /e LA A 0 O 9~ A RE ) FF
HELHSND,

EHE DIV R T ZF AN BISE T DO AR - BERC O ],
CT AF ¥ &AW RRBOBEE LB E A Ma
HEELIT, IR RUT DNA &% DNAIZ IS W00 1Rkt
AT ZAT > 72, O #E DA B DT L&A TE AR
WEREHEE LN, BHRRESCEROEIES X 5,

aFIcTELGL AT DEES
KA
i KA EE T — VR R A —

b L E, TUD LT EZAITAEZ D ANTENEL S h
DIRWAEEY) | LA A=V RS D ANRZL D TR TL
I, LinL, EIXaF 3 IERICH IR NSk a4
MU CERBIICIL AW IS LTl 7 D¢,

EWELDEENEADE a7 i3lidbEEICH N> T ik
ORI E L THLE ST HINET, ZD728, 2 LA IZHE
i LT BRI T & O MEE BRI D IR 48 55 % WX
FTHRPFEEL TWOER A, THE EOLTWNAENENHE, =
TIXERORENORCEICE FNDKREF BRI T
WET, 7272, WICHRLERH DD TRV O T, a7
BB AT 0 L& 13 A MiFE 2 R 1k U CREBR I
2 KREBAMEE UL > TUNVET, 25 LA 1ERRIE 23
[REMRINE DHES: | ~LD72 30 | a7 (TR LT V= s
V—hRLT A7 7 VD BICEZ B TELLHIT/2oT2DT
7,

ARHEIFEELL TRV E B biaar T3, i
DREPOLIRDE RV T VT BZESEHIETIRLERL

TRUVBE TN E AT T2 ) RRB LT R a3 T
M2 DREINIEEZHNT T2 1 ZE T, A=y T2 G LT

Y, LBV AD T,
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Y
b
')
|
F
i
5]

PEHBFTOEFELED-DITHIEAREIZKRD
Y Yt

Rk

SEAEETFIR S K B ST

B, PEEKRTH, BB OIIF 27 20 TilEfbE
FRBIDNT ol LTAN, A AMOEE DLk
BIEEAEFZLTRELT, HETEEZ B DBRTIIR L L
I MESTWD, HEALEY O K EIELWERD T2
W2, BB LB ITRROA X —T NV —ThbETE
DB, LAY FEIELEML THHIZ N KB
ThirEBbND,

FIT O TIT— MR DOERD 7= | HEAL I ZEE |2
Lol bh SITEED TEELIZVY,

120121E, EEZEHALFERDEBIELY, — B0 AR
13 BERVLO0HDELDD, FEH45 TRV, SESER
MHEFICL D, L0ZLDELARNEEND, 20 BITIE, %
TR TED, LD BEFIZ IV LR LTzl
T2, WFRE OB NIZL - T, xR L BIR B BT
2o TWVBIZHL DD BT, TR —RIZIEHRS N TN
7D BETEREITBEN TEXRVWERBH S, 30DIC
. R THERDETE OB BRI DR,

IO REL T, TS IC LD A
—rarRMEHS O, Lo T 2 —& (AR
aIa = —X) ORERIRERE 2D,

ChhSHEERD BEEE LIEERA DI
PR
[ NN e e ]

BTE, ZDOER T, HEO—BREL TOREMF RS
HCToH ERNRFEN TN TS, ZLTEDRRREE
FFEBERZITBWTREL TS, 2HOLEEEL, Zhnh
LETETEANLRS T THA),

B AE DO EEZE N T, BEICE-oTLEIZEN
Wiz D, [EALTEDIEERRDOM 2 | EFANTH, B
P AELTEBEZ DR S TRRNDTE, o< ORI D
2, EOMEOERE B B H THIATAHIENTEAR,
T REOEFRST I ORTEBEEZMORNIDITECTLE
AL BB,

AFEH T, BRAENHZEEZITY LT, £FTb-oTHIZD
FHRERIIMPEFZ D, O RBERITITEINIEFE
BHDHDOM, ENEELERFEL , i ICH 528, T
MEFSIUE, T THIZEICR DD TRy, BROHD
TEERRTIE, REL TRV DD THD, ZHLIzZ s
%, BRE AR L CRIEELHITOTTRLL Y,

HEE T, ELFOMEIRETE T, SFIEFRSHO
st aE X RE L CEEEHED D, RHEHOWNEIL, EA R EF
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