“Society of Evolutionary Studies, Japan” News ISSN 2187-798X

HERE(EFE

T :- Z Vol %)le}:ozow

= R

1 BXxERZS F21OilRASLUR— b Bl . EERM E

RKEEBIZOWTOHE 21 LI

AR SRR (e AN A (BERAE)

e eeere’ 3 22 Tomonari Kaji 1982-2019
4 REVIYRIITAVEHR=T A. Richard Palmer (University of Alberta)
REET BN Tk

9 20194 EPRRBHZENA o8 BENERDOE

B = GEsksr)
15 FE21EK= ERFKE REFE TER
I ¥ RO RICB 53 5 30 O'ZHEH
oy B T (ETASE)
BLHY RZK (i k)
31 Mtk %a
F21OKE ZERRY—E REFE TEL

17 77 MEWMTHS 32 2018 4R KEAT BRI P s 155 8
1EKFl I Y N F DL (20184E1 1 H~ 831 H)
R GRALA ) 33 1¥ERIEE (PR 3048 H 31 HBAE)

18 AERRHERGY) & INIREN C:3# 5 33 WEHS CEK 3048 H 31 HBIE)
I TV AR EAS DR 33 2018 4R — At A H AL 2 A s o
KA LR (k) (20184E7 H1 H~ 201946 H30 H)

19 RO IBREEILD S 34 ¥R (S HIICAE6 H 30 HBIE)
FHEEN D) D AL 2 Rl X 7o 35 WEEHSE (SR 6 H 30 HBIUE)
KH Z W5 (k) 35—k HACEL A 4% 2019 4R BE PR

(201947 1 H~ 202046 J1 30 H)
20 F14EHABDOI1ZTELS KAY—H
REFH ZHEI
RN ¥ TIRATHE ) & ROk
T Y x 7 WFOBEICHD
) o D BL (I e 7 e 1785 A




6102 18QUIBAON N — i | Ik iéSHm

BREEZER  F21 ELRAZ LU R— K

e AXEZ2@FICOVNTOHRS

-
e e e

- A A

FARAE K2R, dtid k)

HAME L2123, 201948 H7H -2 510H % ‘uz,
TO4HM, LB KR - FLIRE v VS 2N THE S h EI Zli {K
U, AL TIE 2009 LR 104510 & 5 0 % 4. AL ‘%“wg$:ﬁ;?;ﬁ1;g)
TIETRESHNE F Tl xR 34.2C 208k 3 5 &2 EAINLIF & oot s s Gonntractons *Lmi\l—-:;f%f?
OB WEEDHELBXTLZN, KEHBIZADYE - X
SNZEIRS TR0 T, MR EFFEFoarys4 g
v ELE "
GRETIE [52Z2I2dh 2t ~BRT L KRB - 4RE
EORKSEAFIVA] AL VT =12, 4HBOR550
N&E#AZ 5 ENNOSNNHE 214 T. BIFELL RIS S S
am R I N E Lz, &b > THRNET A F—Th 5
Ryu Itadani [RIZAE R 2 & —F ¥4 V& BT 5 Z &2
T&E, I TNTI=—0, POEREEYORINTZFR
Hg =D E L7, [FHOMIFEZTIIDEEDLES !
EHEIEDOENIFEEZ L S57T2DTIEHRNTL &9
7'V — a3 H O % [ B R0 AL R
B RFOEHLAE LICZTHY W22 &, ThZh b rotr e 7 s v o b VIZBY bRt -
EREL 4 F I 7 AFROBLUKENGEE 2B 2d T2 Z2 F Lz, ZO5H0—REEAFRN TN I
TEWEELITZEIC D2 5, E W) IR 2D TEERT I E L >0 TIEAWTL L 5», —“HH
27 L) —dEES & L T Andrew Hendry, Luc De Meester ifif#ific T4 72722, 4 5/50
2 FEEIZE T B Eco-Evo iff 7 & HIERIGBRIL AN\ DBEIR 1 & 72 5 TRHE L ~UL - FRER L NILTOZE L, L0
5 MARHEETOAERE - ML EIIRICB T 2 8N AT RNE 2 TR W22 £ L, mKHISHEZTL
RHT - EREEODESEAF I AMBDOE —~ANET, SRS S L TR2PELENEHEZ 727200
12, B> TOREBNMNETE > TE B WEED D TL 2z, MiEORERTHIZIE T 4 —)L RIS
ME, ALEEOHROREES L XML Ao T2 ZenfikE Lz, AL LT —
ERHTRLZO 2, BEREOH, Z3EE S L CHEMATINIED 20 & $FRHIUT A D 506 OB I ff =
BDHOEINIZOITEFAOL F L2, KEVIH L OEFE LR L (De Meester I I PMAER & 7«
%) HASALARERIZ e L COIRE & & 5 72 T T F
SRETIFERETLVFY) —GEICHIZA 13D Y VR Y T LA E89D R, 104DFK 2 4 —5FKL 5O
IC1B3OEKAERZ 2 —REREFE I N E L, GKAERZ 4 —RERIIWH KRS D 72D P IEFEEO R K
RO KRIERE > TUEFOF L2, —AGHE - K24 —RERIEREIREE RSB THEIET 5 Z &2
TE, FAREBREABRBNT S Z L TIBEEBEPES I N ZOEBEREINZEIZOWTER2HE LK
DIBHERH D, ZONESHIEELL LICETZ 2L DX 0 72 5 72 fidE L VR T L 72,
ZhUSMZ S BV ORI —E 2O EHS -] LEUGEK@ERE L (2 - e KX).
RSSO (I ERRSEATR) . AT (LB (EH) O =4 0dkific 2 e it - 8 - NJEE T —
LD BEEE LT 20zl RARGE, [ TOTHE THEE] L8 L 7256 2 i i pe ik
(G VvFav)nl. SRR TR SR O N 258 2 2@ R silkamn 7 o hziE», BEAaT

WHEXEN S

8 #598 @)
25~ /8AIE (&)
ATE O

(&) / —RmELR

SIS ST REERW kRS

IS A<

—



6102 18QUIBAON N — i | 1Mk iéSHm

35K DOUEMBR R TRESHERMIZ W T MO K 4 WA 720k - IR ERE O K HiEsHE 1
DITREEIRE I N TS F — A E(ENEEDS » 6 AR5 5 7 L v b F— ZORMIENH 5720 JEKEE
EOIET 5272 DBV LZNPO 74 v o 5 2 & — LI EbPET 4~ OEIR - SiAHY L Cne
e, EABLTILEES LEAE U TV AEEITERBICES7=DTIRENTL & 55,

72 [EUVEMFOH LT 7 say— 7 sfte. BREEDNA. EREMNT | LB L -H 0¥,
BIE- L 3ENK W H ORI E > 72128 2 b 63, PAREFEHOLICLB RN/ BIZTEDKRAD
LD FE L7, HEPRLS TBMEBEOE S AICEAMEEZB2 T LTLENE L2, #BEHNEE LWEE
i, BRBEDNA. 7/ A LW\ I 3O0HEO T h Z i & 5 20l 2 BB & TE =2 L 1B
L7z DEEZTHET, faRliROSETASES LIIME LWL ZATIEH D 32, SMERIC
JGEU 78S K E XOREEMET 5553, EOFRICIRS §5%0MED—D L 5D L,

SRE IR EAE TS, FUIRT. FLIREEEE S 5 IR iE & 23 721E 0, U KA R R 2E i
b Ay A= R RI T T AEh. SROWE - I K e - R AW 5
WBZENTEE Lz, . FRHITHEL & 3L A LR EIEEWZZE, TSI 0 2P0
PRI RRRHEFEEIC MW AZEE Lz, ERESEEL COTHRERHFHREDBMAD
IN= FADEOH, ZROEOCHEACEERFENILBENA P S SIML T M2 &iZDo0nTE, EHE X
Sy 7 —RAIREZEATED 2§, HBICIEKREZPOIZEBOKRSERBEIOBERIIT1IFL Licbz3 &
WHEf I Al U TR b & & > 2 K SUEfl - EANO T A n/=2nw=Z &, (K s 7 aR
(BR) > — 2 — T4 OFBEOFERRICITREHFIIE KA TR E W22 8, RERELTLED H1L
HLEFEd, RFEEmMfTcanwLEL &5 !

B70J5 LEBE
@7LFU—FEEU&N)
1. Jun Kitano
“Genetic basis of adaptation in the Japanese sticklebacks”
2. Takehito Yoshida
“Eco-evolutionary dynamics of planktonic organisms in chemostats and lakes”
3. Andrew P. Hendry
“Eco-Evolutionary dynamics in Galapagos”
4. Luc De Meester

“An evolving metacommunity perspective on responses to global change”

@ KRIIL

SO01 [ 7Pl B AR S B O FEBIZ Al T 2 BUR &

S02 FAMNE 72 6 F LD Ik

S03 I Zh 5 RWA-RBIBI LA L 5 KURRE L — (L - EREY - B OME 2 HIEL T
S04 7 AFEEIZHES < & MR U 72 B BE O 11 SR i oe

S05 EBREEDNAZHTIZHED < A fE - TEEEMFZE

S06 7 — 2@ Ml A iAW < 7= DR P - B Tk

S07 JEIGHEL DA ST & A4 L3 = mIE N —

S08 What contributions can molecular genetics make to evolutionary ecology?
S09 kb & ZRRVEMRAT O BB

S10 FERIEZED & U 7= ~ TSR o HE R ~

S11  Z Z A DLl i

B srmsqcumsmms -—sopHS2ERE WSHEFD



6102 18QUIBAON N — i | 1Mk iéSHm

S12 KHEIDNAY — 7 T v ZBHRD ™ 4 L ZXEALITZE
S13 sk Z b & microbiome O 3:3EAL,
PG - B - BB 2O TR X P EEmoARE L LIz DWW TE 2 S

O—figFEE
FIgEsE 2 89 [# A 32/ —#% 57]
RA 2 —J¢F& 10478 [FA 69/ —M35]

Q@ HELENER [E(EVZEOFLWT I/ OY — 5/ LiRE. IRIEDNA, FEEMER]
EE—5 [ 694 PRGN TR Z W24 [27b ] OBEIEE]

HiMEZ [BPAHERERITZED 720 O BB DNA T - B HEnE & IS I F7E o S5 |

RIEE [0 sfwtEdih & 2 OME LY AT~ DR |

OB L HFIZEREEHRS [BH TOFETEHEIE]
7K (RiHE) BERE, T80

OTHTRAREE [£EMELZORIHE —&£ZTHOELEERD—)
WAKEERES [ 77 A58 K 20 AJEME - 728 O Yk 2 (512
TG SC [BURAEM O TR 2 RO |

RIRRAL [ 2505 X <5 HANE ANDRE ]

O=ERERX 2 —3K
FERB IR1338

BX=ENE
— R 1954
FERR 1134
=R 8844
R 394
=i 26 %
RS 9%
RAMGMESIE 864
at (FERAK) 556 %4
BAZRTEZER
A=k SEAA S AEHE R E R EBER - Fe)

AEUERRAR RIS AL K= F s R =i 2
ZRAMEMZRRE  IWIE SR (CiE K= F B R =i 22 b

Z8 (h-3%E)

FhoTfs5 — (b K K2 EBE R i 22 k)

PRI (L KA EE 7 «+ — L PR v & —)

R 1 (AL K R =B IR A 22 be)

KRIFHE CALE R K2 B ERBREE R 28 Fre)

B sroncumsimms - —sOpHSSORE HISHHD



6102 JOQUIBAON N — L | Ikl P

KARSEST (LB K NERIGH RS ) Y —F 2 v &4 —)
IS CIwiRE P NE N T2 2 U i )
S (L KR Bt i 7Ebe)
2wt R (PR IRAE S 2T
FEA CLiE Rz AL ElE 7 4« — L PR Y 2 —)
B [AT (AERE KR 2B ERBR IR 26 72 be)
RPN CIEURE KA KA B i a2tk
ARATERE (ALHEE K2R AP R b2 Fe)
(i fEfH © KIS —IE)

BIINITILUNKN—F

S04 : &'/ LIERICE D K AICTHFEE U rcBEaE D B AR
FHG (&) Bl HER (BN R . ¢ WF GRA TR RERS)

FGEDE S T2RMICIIMN A ZAEMP AL T b, BEIIHADEFEOA L LT, Uity ZhbD
ML REEELZITTNEIEEEIETEAR N, 2K 15 ] BXRICSHBAET. TOHER
SO HED SR A H S T =DT, Kb TR VEY Y AICSINT S Z &L (BB RILNZEEH
FIEN, RYIOGHOER 2 E DB > TLE 572D T, ilHEED—ANTH 3 FHERICATEONE
MERR & A% B L 72) o

FEEIE—BRIIE [HARFSIC 31 2 3 REEORIG] LU, AR LT & 28 (2 05k E Ik
FEHISRTH %) AW DED S HASSIZE 26 Sz, £2EDKIICAEHETFL T Z2IZ DN T,
EFEWHFONEG N SBUE P > TR HIRAE L. WIS Nz, mANZBAEDH B2 HIR A & SIS,
TERROERUZ DOV THI A ., TS5 DFERUBI B AR TEH S 2 FNEK D KELS > T0 B
TN INTz, F2. FEESHUISIAD IO TR S5 RRICEE L T 5720 Th 575,
ZDOMBGIZE > TZENE OHGHERARE BT Er iz, KK FLATARBZELLZDFHOT &k
D7zh, FCRHR & PR E U RIS AR L 221 HARSRIZ 3 b 5 7= LS T E KR » - 7=,
BPIREG O F 0 13ATCHT 10 B X 2 DIX D . 2R EFEFIC A OEFZEBIZHA L T e
LTAEMEA X, 23, BT 2 (B2 VIFENMES Shizf /v 2) R ERRD B o hiz, JERXIN A
HAFH & UCOYIE 3 X I OERBAIERIZZ 5 72 8 WS MR W8T S iz, By s Wi & o s
MM EZEDTHEHLEEL L7228 dH D, REFIKFEOGEEHTH > 72,

KOGHFEITER —EIRIZX D [27 7 L ZRERITIZ X %22V 1 3 X3 (Mus musculus) O FEAT:PLEL
RO | L 728K TH 720 BEDNY H 3 X I ORMHBELENHIEE. NY X XIDET
NEME L TOEEMHIZILTHEDEATHENE VS, RO IL—FI32 -5 742155100
AL LNy 2 X3, FRCZNETHEDELWICY VT V7RI T hhr > 200Ny
H A X NE3HWEIZ T ENB)ICOWTEHMANAEY Y T V72 T-5THED, &7 LAMITOFER» 5
WFHASED Y B 3 X 3 i musculus HifH & castaneus FEDOHB 2 & DB LT &, L Ui
musculus fiffi & A B 2K FHETEH I LR EDNRENTZ, ZTIZTHh6HARINED Y I 3 2 I DHR
RN DA & RME R IAEMR DThH 722N ELEND,

ROGEFHTIEFHEFRDS, [HRROBRIZHEG Liz=h A4 7 307 7 LSO L,

E 7 —SET G SE b



6102 18QUIBAON N — i | 1Mk iéSHm

[E] A 24 D A L 2 U & LT B A = K v A A 7 I OFIBUEAZFIH U CTr 2 L8007 %47 5 ok 7
HE7ray 2 b AT L, =RV dArH 3id, Z2O»DOTHE L 72 Th 5 5 AEREENHINT & S i
T, HAADEAERLLIZH T 2 e WS HliaiA» 5 & HAGE» 6bh =MLkt +% %2 5 |k
THO TREBIAETH A5, L1 LZOALEROEN Y ARSI Z LTz, FHRIZDOWTIEEE
NEN, FT=F VA A h IFKRBEIZHMAT 544 H I OMbHifE & i S d ORI A3 U 225 E o /g T
HO., JEEMNIZHIE > 2D LMiffENr SXFITE S Z e Ehsz, FHADLEHIZIZ N RA A H I D
iz v~ A X LMPFENDAEDBR SN T2, BHEBA XL XD IDRIMDEDTHA S Lnvd Z
L. FTATVOF T v AERLERBEEYIEICE SN ThE =R A A I DL A TEERDS B, #
BNFHET 2R EA RS MIARIEFIIEY A X TH LR DD, Lzh > CTBIED BHFINE D T
IZEERDAAET 5 &0 D BN SRR WIS iz, MU THEEADNAMITOHE & LT, BEARDRIFINE
IZE->THONET—ADBEIIIEDENRD DL LI EDT, FEKMITHFELTNVSETHAS =Ryt
N IDOMERE [Ffli] $§5Z2L TR+ 7 IOFRKRIENDS Z L2 ROICHF SB35 TDH - 72,
(258213, A4 7 IPTWENSI A4 T IDORAEFEIFIIDOT 2L DONKMIZIFEL, ThMBHFRERIC
HZBZOTIEEVWPENSIEEFTFEMATHIZLTRIZE > Tz, ZHIZOWTHFRIZFSAZEZ A,
s 2 6 OHh O DNADIRIFIRED 6D THEP 57203 2 ETH - 720)

BIEFEAHF—ERICE S [HARE 4 2ot 2 0ilE)E] LU Th > 72, 22Tl
PR A, RS LTl B B IEE 8 < A 5 HA MR & T 3 EHE 2 4 3 ¥ ORI
BRI I N7z, BUE, HAORKE: & 4 2 v ORFIZHEERE T20O08 T AT TH 52, KRGS
A 232 2 D, ZREHSMAL. HROMERMSEIZHATEE btEhzeDTH 51
BN D 572, 2 2 CHIFRS IR A4 2 v Ol EE Shbd v &4 T VIZD0T, HARICA% T3
LD UKD 7 7 ARFIREEIT, ZOTF—42%) 7 7L v AL L TIHAB XOHAOKRE WMidl XU
HARIZHET 2NV XA T VIZDWTT ) 474 FEBE TSR &7 - 72, T DR, HERERORK
Bia A4 a vy BEITHARICHET 2NV I VICRBERTH D ZL2R Sz, Thid, ZREH. R
ICHARTREALE N2 Z L 2R TR REMEREFT A S, WENY LA T VORT VTR TOH v
TNV VIR THBED725720T, FXEMGHEBSZILETELRNEDD, HATERE L0 UK
Fbx iz & BB OBIIMD THhEnZ & E2F 2L, TS KREEELRMIFERESE L &E 72,

MUT, HAANESUEBEDH D O & 2 EMOHKRELIZONTAL ¥R EHE LB THD . WIFFL
2B OHERPEOLNTZD TRETEIEN NS VRV T LATH 72, HIVT 7 2D A EFILL T
ERBUEE»S 22, Zd. SUUANJEEN A S GOk 4 2010 M5 6 HARADL — VI8 5 07853
42 Z & &2 R0nIcliffx e s,

(bR B L RER)
S05 : IRIEDNASGRICE D < &ERE - BHEEAR
FH () A T R BRI R A R 5K

MR OKRZ I L% & OB 2 R12. ZOFHI A £ 2 DNAZ G 5 2 & & B
DNAZGHT EMES, 2 5 0o 723 BHT I AR IEIZAE R T2 37 7 ) 7 5 EOWMAEMDO DNARE £ 5 72
Jea L, A EDOKRBEY AR L AE L TEREHICHKRE LZDNASEEFh b, Lad->T,
BHRDNA G 2 FhEd 5 Z L 12 &k > T, BREGAR 2 R L 235 E R 2 4MEMB Z LN TE 50
7z

ZOBRBEDNASHORBAEIZFE2ES TEICEHE->TED ., 5 HADOERERERE TEREEDNA Y
MiaHS ZVAZNEVDTIEAENWES I 2?7 LEIIFETDH S, LRFALHEAKYES L EEBDNA
DHANOBELDAEVERTIE, ZNETIZEHOIPDY VR ARESHH I TS, X512,
2018 ICIX H A TEEIDNA A2 2 8 LIRWIDERZ 2 fi#fT S 72 Z & T, BREEDNAG i~ DO

H 7 —SET G SE b



6102 18QUIBAON N — i | 1Mk iéSHm

EHICEE 72, LA L., BREDNAGMIBBDLEZED Z2DIE, Buicy Y RY Y Lk LB NP X
N5 TidAav, BEEDNAGHICBOPEZ ZHHOE - & HEAR L, BHAFAEOA TILE W
I TR EBAFAFEON 672, RS, KEAPOPEEIZIIKRE RN ERKET S5, Lo 08, EWHr
5 E N7z DNAIZAKP TG, I hd720. IR TEWZ DL D HERT 20T 5. Ky
VI E Z AT R AULBREE DNAINT & X — Z AR S0 BE L 2 5. T D720, HERNHEL WY
(203, EARREE S OO HERIEIHM 2 &) TERMICHETE 2, ZTHITIA T, BREDNAYAZIZ.
INETHEBONERMULZ oy & ¢ L2, 8-K2 5 DNAMT  TOFMZA 7' F 2 — L & BET
AL TH D, HTLERBEDNAGH & Hhii T & 5k % % 2 T 5 (http://ednasociety.org/manual 7
54 vua—FEg), 29027+ u0—2552 88, BOLEED TOHIHHATHA S,

L2L, WSSO BEEFST0E2n5 LT, PR TEREDNAGHIOY Y RY T L %xFET
DREFIDHDBZAIH» T BEEAFEET? EESZABVDEZAS, 2 Z2EF—WITIEKADOHEER
¥ATL 5, GHOMLERIFEREOFETREREE T 2 mA EREIIBREDNAYZOMFETE H 5D
72, BREEDNAZGHICBIE L 725 28 E 0 TRAKAEIRXZ 55 > 72 [#EN RO ME2 TEEE DNA B
DYVYERY Y LERELEEA»? | &, B LLHTrORBEOIEREZH. LR, [l s &
WIHREIKRTH D, T LT, ZTOYTRALELZBRONTHE—DMEL LB TH DD S Z &Lk -7,
LA L., 2D XD e RADFNE %R T & R LLET A & (22 & Bil DNA S HT & ORI A& T % Z
EWBHD . REFIXIFE AL —BETHR B2 5 72, FADIHIZIEN A 7ZBEL DNA S B & #EALITFE D $2 R,
F—7— NS DEEORESEE ] [FERAE A ER] RIS o] [ 4 XHiE ] [ 2o
BHEE ] &b, E972A5. TOF -9 — FETERIUTHEMIIZECBEHE L T X5 ICB A kW EA
S LA L, FEEIITELDIZRE 4 FIRE U CEREEDNA S A & 5206 L 7= fF 28 Fihilid & 72 v, 2 2 ¢
AR VRV ALATIEZOF —T — FIZBHE L 72 NE CTEBEDNA ST 217 > T 5 54 OWFFEH 12566 L
TW2Wie, ZONELS, [ZHITHEITIZICEZLZ 228 | | EEBEBOFETWEZLS I LAY
VRV LADOFEHME L,

VYARYY LTI, 9. WHHEZK (0 K Kb ABITEE BB AT oeRt s IR (21 3hA
KRt 2 /R & U 72 BB DNA At OWFZE il 2 7351 U CTHW 2, RS VRO A DO FER TIE A TR
BEakRlE UCKZEfi> T s 5, IHEKORNRIZAKTIE R, WORICHRLZ-TETH 5. XO»D%k
e . BRIEDNAIRMDIRIZVEET 5 Z L ARB X T 5, IRHKIEZ ZICEH L, HERO
BEDNAGH 2§25 Z L THEDEMHAEILTE 20 TId AW EE L7, L L, KhOBREEDNA
3KE A4 2 Z & THEHICERETZ 220, HMEYhOBREEDNA % B alfeZs L ~L THiE 9 2 12130
GOTFENHEHORKES » FTid#E L v, WHRIZZOME2MEO TR TR L., HEREYA 6 Bl DNA
AT 5 Z L ATREE L7z, ZOHEEWT, [F IO Tt s 6 K EHERMWIZE Eh 5 fHOBR
BEDNA% X 28— —F 4 VNS &K > TR L 7z, 2 OFER, K EHERPIOREF I3 4 —3 L T
72 DD, HRPIO AP SN SN EMES b o7z, 2OV ik, BREGUR 2 BRELL 72Tk 2
ZIZE o=, BTN Z 2R L T ZzmTgettAEno, IRHKIE, HER-h O BRBEDNA A3 Ko
DL EENICENBRGFEEINE Z L FEIA L TH D, HRWBIE DNA ST 298 £ OREE 5 83 5
ZELICHIHTXE BuMReME AR L 7=,

WIS, [HEBAAAEH ] 2B U <. J5RISCR (M Koe RoEBe N R BREL AT 28R dEBdR) 12y
JEAERE DM EHI 2T LTIz, 2 A4 iz & NSRS L TERAEEZ RIZTEM OB
DNAGHHITH %, TV EMide M2 G0 AREETEET5800, ZOEERY A 2
NEZEFHTZDICEPREEE L THECHEAE 2B E T35, Lzd-> T, &) 27 #HfEd 512
. A ARFBEANE 2 E S 27220 TaL, [HREFEE —#ICERT S| »ES5 2 EEE K5, JHIK
BRICAKY VT 5 EEFEOM S ODNAZ AT 25 Z & T, BTG 27 8@t & FE T
EBZLamliz, ZOXSICWHSHE PIE EX AR LS 252 RET 25 2 L3, EEE» 2

E 7 —SET G SE b


http://ednasociety.org/manual

6102 18QUIBAON N — i | 1Mk iéSHm

ANCRP AR SRR L E U T3 ) 2 7 A HB(ERAIMETE 2 K5 1280, L 22R%IEHRT 50T
e < HURFERZ EFLSEYL) 200638152 & TRYLE PHIiTA Z & e REL 5 %,

SFHOF -7 — Fid [RIBHIRTOMHE] Ths. »2EWOMLENTET S LT ZDEMAAENE
ALBLTCEZTMET 2D 2HBLTHEL ZEREETHS, LirL, MAIEKELEEZ 5 HIZO0
T, BERT 72 Z LR TV TOMREIIRNEETH 2, 2O—FlE LT, EioiE#R<Td 2=+
YFEREFOND, AEIHARAANCE > TEELEEMDO D720, SETINEED -0, Z DOREINERE
IIERBIAOER 7 3 20, MTNFEIR (H AR KRB E IR AR L 0ERR) 1. HEeRE
Th PSRN GLERA AR . ALK R e R AR MBI R) 6 &L dic=Fh v Y
F X OEINEEBINEEIT > TE 2y ZO—DOPEEDNAGHT 2 X— A& L=k V- FOEINHE D
BERTH D, SRMEAEHMICIEE XN 2=y T F X, EI3R6 KR DH B2 7 L E0OWN KT
PEUIL T35 LWZ EXHI 6Tk 5> T30FIEE 2D, Z DK, (FAORE N B A H &G T 5
5. sy ey b LMEILARDZE RE R O TH IS AT 5 2 L2355 T &2, 7258, FEERIC
=RV I FREEESIENKTEET, L2 TCEDLIICINEEATHEIDEAL ST ThETD
KWL & HEE PEING; &2 TN IE E OFEFHIZIZAL D IAD 2 L DD, BEOMED WA WA L AKEIZE > TR Y
FXOPEINTEN A RTICIZPE N D 5, € Z TR PAEH L7222 BREDNAGHTTH 5, TTRIZH
U FXNFEEINT B L BN S WEICE M A . FHETTARELI00mM Z L 120 ~ 1,000 m DK % F3
L7z, ZOFER, 2UN TRy 7 FFODNAZK T2 Z LA TE 2, ZOREDNAKIE, #EkD
HIIZIHES W TPl & R B FPH 2 & IS ROWEP T =& > v F FOpEIN S 2 R T % 3 wREME AR L
72 ZOREIE. TR FEN B 52O ETEREDNAGH 2588 T % 2 FEEfEL L 22 & TR 6 h
7eo THUZ K DINED K S BIAHIF 2 & BB A KD IAD Z EATEEE B D Sk, URBEEMER it
WM OB IR TICKD =Ry F XOEIMTH 2B CcCE 230 M s h 5,

WA (BRI E Y - A RERBREETZE ¥ v 4 —  FERIFZER) 1213 [y 4 e 12

BE§ % HHIRFFE DG & Fo G U 720 BREEDNA DURIE I3/ A4 & ~ 2 LA R & KB LTI % 2 & 25,

AFEFER s & TRRICHE» D 5N T 5, LA L, B TERILL 72BREEDNAY » 7 Lid, 4L E, £
AT DONA A2 2 ERKMTE2 DT TEAENZ LS50 > Tnb, W EDOKE KRB TIEARIC K
5ERBEDNADOBRCILEN A U 5 729, RATINICIZERBEDNAE &34 4 ~ 2 & OMNICHIEE R A T 5.
Z D78, BHAKIE (FRCBIBCRAKIER) 12 5 W TERIEDNARIEIC K 2B D /3 4 & < Z R & HEE 4
2DFWEHETH -7z, HEAKIF, BEEDNAO [ & [4R] Lv S AR A BEROM. B ILEL
12k 5 [Hik] LW EREZDLMIICK > T, ZOMEORRAEHIEL 72, ZD720I12, HKFENIZE
H 6 LR AR AR O ER RSS2 5\ ) T 100 M5, B3R A &l 7 < FRAKRZfro, R4 (=
7 V) OBREEDNARSE 20l U7z, %72, BRBIDNA DR R 0 R 12 B U I3 KR FERIZ X 5 T8 5
A= 2 ARG U, BoRICB LU T3 BEBOREIS ROWi) 22 Iab—Y g VICkoTHEL =, &5
12, BREIDNAHOWAS > 7Y v 7 OFE, RO 720 IC3HEATHEIEIC L > Ty 7 Y EitE s h b
WO A ZAFHUL 7z, BTORER, KRB BEERKRO T VOREDNAEL GHEE L /2T VO
AR, BRI X 2R EIEF ISV 23 Z L2 /ML, 22 en6, BREEDNA
DR iR, Bk E S 3ERAFEUNCIS 2 & T, BEDNAGHIA & W R AW O EE % HE T
% ZENRBE NI,

Z LT, WHEETERRIRBRESEER 8 12id, mEOF—7—F [ZROMEHEE] 1ISBL
T. HERDIERT A & KBEHSRDI KT A OIE 2 BB DNA T K > T S 22127 2 W58 & s\ 72
7z, WRNNZAEBRT 234 8 RADHELBOIFETH S, fERIA LRI ZFEMTIEIHSZ LD
DO, ZTOEERERRIZER LD, BIZMIZEXFITE S, LU, SHTHENICY V7)) Vo7 %175 T,
ZOHEKEWHSL 2IZT 21213, HESREREGNA EP0EE 25, NHRIE., 142 —T7PCREE B
BEDNAZGHHICIEH T2 Z T by FY 7DNA RIZH 576k 4 L4ka 4 o33 £L7 (SNP) %

7 —SET G SE b

~
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ZNE U THAN SR ZHS 2T 3 FEEaMRB L, M A 704 2 FIE 5N A4~
ZDWRTEHE L., ZOFEAKEHNT, EEIZZOFHETHE A T O34 F 3 ZIZJE U 72 R TEREL
DNAZRI E 25 Z & g FEREL Tnd, & 512, FEEW &2 NElIC W TRIFNICY 7)) o
L7=AKICEMA L, fER T 4 OERE, SPIEICH T THIML., EK3sbka 4 OBEEDNA LT
2ZLHEMOMIL I, ZTAUIFEEH L NI A EHIICBEIT Ak A ORI -RLTED, 20K
S R FHECTEIZNEZRIOME #H 5 22123 5 Z &k, EOEBRHEROBEZNF A S »I2$ 501
A TH D Z EIREI NI,

INho 5o RREOTR LA FIRE L7223 O Tidans, Wih g LA DIGH %
WX 22 8 DN D 72, FHIBRBHEE OHEE 2 Eid, TRERE TZ O % F ENEEEAT & E BT
RS H D, P UVARVTLIIEBMLTE s 4k, £72Z2DY VRV I ALLVR—-MEGRATIE S
ERRICE 5T, AV VERD T ABEDOSF IS NI TH S, mEiC, BLFEEZATEWIZE]/D
59, KV VRYDY LTOMHENRGHL TL & 525 %DOHBITEHB L LF 5,

(MY« F-5 HET)
S08 : What contributions can molecular genetics make to
evolutionary ecology?
FHHEE) /W K (THEKR)

7 ARBIZTHEMEDEDLL Z LML THD ., Dy ) L 5 RBBIBHEAZ 55 Z L5k
ThO., ZL T, BRENZEMERD S FIRLFEINZ L > TRED T/ B3R IRICHERE WS, B
HALERDELS ZhE—HOY A 7LD T, BIZERISHE,ICEE LS 7% 505, 2070, EEP
1787 EAM ORI % 5] 5 5y T2 OMIAIL. & 54MOEENE D K S L ORER, K S h,
MFF SN TE 2O AL 2T 5 2 L A2l ADHERAN ML LifRT Tu—FONT 2835,
ZIZT RV YRD T AT, B4 BRBUNO 7y (AR 2 W 6 012§ 5 2 & THALAERRIZED LS
BEEBTZZD0E 05 T -0 &, ALK GBIEN) 24 —# 4 & U TAHOBEH LI L 72,
I, KV VRV LIIEETITDN, T X 25T —4 & L TAndrew Hendry X (McGill Univ.) &% L
7z

VURYTATIRET, LRI BEEBEAIODL NI THZ ZIREN L XN, BRI
(Genetic architecture) - JREDE(Z T - JRRER TH 5, THZHOFIANE D K 5 IEKREF O BRER i
LIS EA G2 20 EE@@mN I, VRV T LDEAL K572,

Iz, AJFRIYER GEIEE) 13, “Genetic basis of life history evolution in sticklebacks” L L. 4w
ARHEA b F IS OTEEMEOEE R OO A4 BRIV 2 Lz, HRIDEMEO B % R34 1%k
2880 T id. HURIRIIE AR L £ ~ TSHD2 28 H RGFITIRAF L TEM SRR DA v A 7 2 UJD A %
4y FE UTHEET 2. IRENZRARITIZ, ZOHEBEE Lbh, BB ORLAFEBLL T
W7z BBIS, HAREAKR TN U 723K T, Ha 5 5N RIZ K > TTSHb2 O H BIBE M
NhbNTH D, TSHb2 DINFCELAHEZ 5 T\ B Z EAR Iz, Z LT, BEIE T D LHEBEVE D G
HALEG E 2 FREMEIC DWW TEm U 7,

TR (THEK) 1%, “Genetic basis underlying the plant fitness variation in a nitrogen-fixing plant-mi-
crobe symbiosis” L L. ~ X BIOEF LAY I ¥ 2 2 LRI O A BIHRIZA 5 I b SR % F] 5
{ZEHHCDOOTRHIT L7z, v 3 7 5 B4R & ORI R AR O 28 BRI R § K BRI ML r 2 3 2
it & 0. BRI T 7 A 2805 5= X Rt & OIEFARELIET & D EFRL T3 2R3 HARRICAET
3 LZRRMEORIHNICEIE L T B Z EAVRE SNz, 2 LT, EVBMHEEHOMELA. SEPICMIZE
FE U 72 RIC & - CTHRB) & M B v BEMEIC DWW T U 7z

T H E A K (Max Planck Institute) (J “Speciation genomics and evolution of reproduction mode in

m 7 —SET G SE b



6102 JOQUIBAON N — L | Ikl P

Pristionchus nematodes” & 8 L. MHERIA & MEHERAK L WS ZDODRL B0 X 7 & % & D Pristion-
chus ## 1 & W 7=Fi 5 (L AR S 2 7 2 OHEALOBIZEHR ORI DN THIT L 72, RHEFERIZ K - T
246 N2 HMRED QTLIANTIZ K D Zh & OMEAITEBOBIZFENES 35 Z ARSIz, ZO—)
THONZEEEIZ RO 7 ) AHPEET 2 2 L eRBI Nz, — DTV TAEA LY =0T Z2I2KD
Z OIS FEB O GLEREE L BIR L T2 ZE RSN A D, 7/ LD KB A P& A, FEr{b
Y 2T L O s & DK E A fERZE A A4F D 13BN & 25 B aTREME AR e,

IS, LEPER (EK) 1Z. “Molecular phenology and altitudinal differentiation in plants” & B L.
HARIZAHET 27 77 FROLFAERERN S VNI FFEWNRE L UT 572017 =/ a P — it e i
BB DZRE L ZMNT L7z, AP B[O KED NS Y2 ) T h—aF— 420, X0 EENIERIZT
WRBIRIE LTI E N D Z L A2/R L7z, 2 LT, BATFRBUC W CRAIRY 2 RBUAI A PE 2K 2 0E
ZFIE. FEANEGIC BT EREROGR L 2D R T WATREEIC DWW TR U 72,

Ky VRV LATIE, B S Yo ME & TIRIAOCSTERIC 72200 b4 LA BIR O (R &
HEALAEREEANDRIESBIT S N7z, BHITIZHERT0 AFEE QBRI W= Z L 6. KESME OB
TN Enbnrd,

HEACICEE 5 BRI S N5 Z LT, ZOMIEAED XS ZHREIRIEDOIC. EDRE DR
2T — L THEL 202 ENIZT 22 EMRAREE Kb, SRIDY VKD T ATEETNED Y 2
F L EHWTHED T TH 57205, TEDF 2 LY —r v ZDOKT 2 ML L TIEOBRR 7/ L
FMORIEL LK, S SICERREEDICI T 555 (AR OERMEL 55 ZenPEn 5,
ZOORRINIZ, FPEOEMOREOMALERE T T EWEIZA S N B ¥EMED X & IZPEfF
ENBZELITED72A9, 2L T, ARMIZEIRL T2 D02 Orfdi: - 585 - SRS 5 I
BB ET, EYNE RO, LI A, EPNEXE ZANA2 D Oh, KDELS PR TE S &
NI BEEZL TS,

Ky VR Y T LIZBMU T, G FBIREETRANOMA 7 7' —F & % Th bhhE 5B~ D
GV AZEC BT ENTELORKRELRNETH -7z, HEDSHOWMRIZENPT ZLIZEBAADT &,
FEELTOE 5 A5 EEBHFEN, BLATH A 50,

(i BE4H2Y = 1 L3E HA)

BXEEERERE

R 3¥5— BB (e R )

[DFEL - 5/ LEEDOHARICE T E2EET — 2BITOHBENF EZROBRES LV ZOICA]
A BRI, v a v Y a 9N 2O AV FPIEERIC X 5 A MATER LN S, BEEENT

IZF 1 2 PERAAIE & S & 2. BEDRIEY: - 0 MO CEINAA O A KE< ) - FLTE

72o Y a UV auNNTIZONTEK, 2PV FY) 7 DNADLANZEY % iff %% (Tamura et al. 1991 Mol

Biol Evol 8: 104) %zt 2. 451 5&#% (Katoh et al. 2001 J Mol Evol 51: 122; Gao et al. 2010 Mol Phyl

Evol 60: 98) . X185 Dt (Nozawa et al. 2006 Mol Biol Evol 23: 981) . w[EjAFH kD 7 € — & —

& D% X 73#{n 1 (Nozawa et al. 2005 Genetics 171: 1719) . FfHIZ 39 % G2 KB D L A& (Seto and

Tamura 2013 Int J Genomics 542139) . {&#LE IS (Isobe et al. 2013 Genes Genet Syst 88: 289) . Y Hutafk

B om0 oo
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D Z Ak A 2 2 3L EEX] (Satomura and Tamura 2016 Mol Biol Evol 33: 367) & DOfff%2 TN H 5.

FRCHMNEKAE S FHME SN A RERUT. ZOK BIRFICIDEONT — X 2§ 572912.
7B THAMEDRE <. ORI S B E T LA CICITE AL TE 22 & Th 5, —filid
T a vV aunNIRe FEOEYO Sy HELIZ I T B IERE R E T OLIZHED X R & e @bk (Tamu-
ra 1992 Mol Biol Evol 9: 678; Tamura 1992 Mol Biol Evol 9: 814; Tamura and Nei 1993 Mol Biol Evol 10:
512) TH . ZOKIEETFIL - ENTEZMOEY O 5 ECIALIBH X, ZTh £ TIi29,000 ML E
SIHE N TWS, ZOMIZE, HELEWEN 21T 5 L TowY) 2 E5E T 7L 0#IRYE (Tamura 1994
Mol Biol Evol 11: 154) . SAfR CHEELE LD /S & — ¥ B E % 35612 3503 5 AL FEEE O HE 72 ¥ (Tamura
and Kumar 2002 Mol Biol Evol 19: 1727) . R TRZ - 723 F Ui H KR OSEIRIE D@ 72358 O fliE
% (Tamura et al. 2004 Mol Biol Evol 21: 36) . &0 A FlV 7= BEEEFT 11351 & 5 Rdeketfe 2 % (Tamura
et al. 2004 PNAS 101: 11030) . £ ¥BcH 5> 5 B 5 2858 T 0 5l 45X D #E 7€ 1 RelTime (Tamura et al.
2012 PNAS 109: 19333; Tamura et al. 2018 Mol Biol Evol 35: 1770) % # B3 L T\ 5,

EHIT, ThHDHEEED, HELIENZ T 7 2 LD 2 EET 5 220 DY 7 F o =7
MEGA (Molecular Evolutionary Genetics Analysis) & Hi#% * > 73— & L CRJE L 72. MEGA X 9[ml D
IN=D g Ty T HERREG137,000M EE5IHEI N TE D, YW B T 5/ 7 b 7 Off
&l 72 % W & ffES. L Ty b, MEGA Y ) — XD & 5 AREED E Y — L OFAFIE. HNKOEMD 2
FRVE - #EHEME - BRI 9 2 RO ERR. BFER TIDHMED BN E 7L & M AGA L EPRR EE ) - R T,
WIENZ2T TSI I VT RS> T ETEBLEZEDTH 5,

PLEo X5 IcHMRIE, #5830 WO TIEIBEIC & D TR A A A LIFTE T, HA
WAL P2 P2 B ERE T 210 H0MET 5,

WAREME
WL RN (BRIZEBERT)
[EHEEN M DERSE & D LE B RB RV 7

EIFIEAIRIE, B AR O VAR RO MR OFEA & T & U 72 R REF e CERE AR % 5 1 T\ 5,

HFLEO HRIEZEIL. BHICE U TEMEELEZE T T 52, ERERIE, SMEfFLEO HREE %
Bmp7#{Z WA~ Y ZOERBME i§ 5 Z & T, FIRBREOMELD X = 2 21238 5 72, K% T
KIS, Bmp7 OFEBLL XL DOZALA, BNHORETH 2 ZNROTHMN & AR TSI 2R L
(Asahara et al. 2016 Proc R Soc B 283: 20160375) . Z DOfEHIE. RN EMEMEE WS R 5 /MEicx
3 % pFI D HEAL A Bmp7 DFBLL NI OZENTRI D 5 52 L2 RTHEHEINZZ D TH 5.

F 72, EEEKIE. 891,300 JTAERTO A E Ny OALARE & BIAREO VESSIERED @i 20 & . 1 E
AW E K S EEIZ DWW T, FREBITEA KRS S KEANEZL L LD S BRERITIKGT TS L9
250, MRESTOEL 2T L THRDEA B AN — 2 M < Ko 7= HEME AR L 72 (Asahara et al. 2016 Sci
Adv 2: €1601329) . Z OfERIE, HAUFICRBEN & < BIE L OPBUR BRIET D, HERITIZSER X h
el LERBTEIRATH S,

ZO X, FWHEKIE, RO TFRICINbI s Wiz 7 7 1 — F CIEREE ORR T 5 iF7E & R L
TED., A XN IE TG & U TARRMEENE 215351253 b L,

B HEK (LR A AE)
[Frb XY 7z E U HTFiEY— X EREEROELHR]

BULER T, AR R FAE F 238 8% - Wi O AL R Rl oI SR 7= S BN Bk 4 R 5 . H ARSI %
HOOIZ [T O RS & 33 72 R F v L ALy DS HAME OWIZEE T L & U CHEL. L, MEPED VR
RAELZHETFT X, $FTF v ALY SHEIFIZOWT, ZORMBIRE XM AWML, + /2

B sonamiimim o-on
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INTHH & OFFER 2 A BIR S, AETR & R 0 S 1A (2L —E 0 P AT — TTAY) (245 0 3K Ui & & 7=
Z & %22% 1% 72 (Okuyama et al. 2008 Mol Phylogenet Evol 46: 560) , Bi#i= &k 2 248539k g o £
BRLICKZ S B LB oM T3 A, AWFZRIEREBESIEIBEOEIG iz ED K3 125 L= h
EREANCEI L 2 5b vl vz 5. — . HARIZHAHAT 2 F v L 2Ly RO ERA B X O DNA
O —EBIZ[A I Z ] COBE FiRZEZ R L. 2043 2 O AS D1 2 F 7 5 Ml iE < O F P E R
G OENPBIETIRBICE > TEAR I TS Z & 285 A2 L 72 (Okuyama et al. 2005 Mol Biol
Evol 22: 285), 7= 14565 5 75 2 Wi RMEETF v U X2 L 7 Sl CHESRI SRR FEER 4175 Z 212k > T,
MEREFRE & i oD 3Bz B FEEE O B 4% % %8 L 7= (Okuyama and Kato 2009 BMC Evol Biol 9: 105), Z
UC KO ATEPREE S AP RIREO ZRMEOFEEA R L, F v L XLy T iz T L LR e
DI AEAE STz, EHIT. TNETNOFEDRETE & AEF MK & RIS 2 2 & T X BE DR
TR ZAEFME S 4 5 v 7 7ILT & FOREIZRDI L 72 (Okamoto, Okuyama et al. 2015 J Evol
Biol 28: 590) , %Ki E AW TEIER AL EN S, ZOEFWEOMES AN EREOT D AL 45| %
TG Z & CHRMFRREAGI X I LS 2T L ALz, AR, 0K Uil X 72 e b od L
DB OMALEFFE L 22EHe L CE<dHMiicx 5, 72, B rhaofE s bicfEnd » O b EE

BREERITEND TTNO—MM S 720, BUERMMOREYNIZ R ZIAT Tn 5., Zoflic,

F v )L AL IO LD E BBCEIA T O RHINTIZ K > TREBIRO S 77 7 2 Ol % RIS % F
%A% L (Okuyama et al. 2012 Mol Biol Evol 29: 429) . A %\ & B OIPTMEIE T Pia Oz 1 Wk
AT o COEFREIN Z J 9 7 £ (Okuyama et al. 2011 Plant J 66: 467) . XE{L/E#2#12 £ /5 CERBAL T X
72o ZOXIITHMEHDEFILREB SN TS Z &2 60D D, MALEMH MW K L S 51424 i@
TCHEL T D, SHROWEHRLIGFTZ 22 L 5 KPR EIEME 25T 31253 b Ly,

ik Y (k)
[BREBEOMMN B ORI EEEICEEY 5 ELREFIIFFR]

BRI IS REH, FRC o v 2 A2 xR e U TR OBR B K UM bIZ DWW TR
FTREMPEABHL TE 2y VI HZLVIEF A TOARENBEIZHEEL, A ZATEREELENEND
SHE R VEM AR, X612, KRE A ZIEMGICKEANFEET S, NS aF AT RFHETH DR
FELVEWND | EELAEN AHENRE (Ta x M) =) 2R T, 20 XS SEREIFERMIERD G &
THELL., SFXELWCH. EMNERREA TS Z NP, AR - EREN LB, SRS
fibNTE, L LT, HOEREEBIKEDHER. b 2 VIEIZEK & BRETER 2L O X 5 12H#
BEINTZIDOLS BIPEDORBUN25D 0, Z ORI LBHEIC OO TIIARH LR S 2 - 72,

BHERIZE . REFLEVOFTHEEFILEY D, REREAKML 2R TrIH2 L0
K 2 D RFFEE Z VEHERISHI 3 2 Z & & FEBRIVIS/R L 72 (Gotoh et al. 2011 PLoS One 6: €21139), & 5
120 WHEANLE VANDOINERSMEHETRZL D ZHUIMREEEZ T doublesex DPEFRFEA 2 HIHIZ K 5
Z & %&925E L 72 (Gotoh et al. 2014 PLoS Genet 10: e1004098) . Z OfiffZzik. MiE#E <% % M i3 (s 1

FEHIAS, L Y ADISEE A PR RIS B &5 TR A BT TRBRIISR L D Th D,

PG & RBE RS E D LS ITHA SN TEERBUCHE OO D2 &2 R L2 E L TES M E 5,
X HICHIBERIZ, EFRLT VORI T I 5 & L2 DOKREDRES X UFRIZE D 5 5 1 HAk o i
IZHLD A, KREED R Z O HlfE~ O M lafid: 2> 8950 4 Hil#§- % Fat-Hippo #%#% D B 5-% (Gotoh et al. 2015
Dev Dynamics 244: 1039) . @I 2 BIZ RO B2 KFEFRICHEH S Ty b Z & (Gotoh
et al. 2017 Dev Biol 422: 24) s E#WHE T L7z, /2, KM =7 v =2 W REBIZTF 4 0
2 D ¥4 (Gotoh et al. 2016 BMC Genomics 17: 250) 25 &, 2 7 5 & 4 ¥ Ok & U TOFRIEED
WA O IR I L 7=,

I H A LNTTHZET TIE RS RABED., MWDOALIZARDOERRTH 5, MW EN @8R

B sonaamiimin o-on
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5%, SHHEAVER AL IS L ZIBIEIRE. HDKER & EDBUREEWBIR B2 < Hoh b, R
FEETNEME NS ZETRHLUWIESPEEL 2 5720 T2 A 0I02, FriLWEBRETVEYME L TOEEY
T, LR AOM BICHE 2 2 DRI L 72— O, AIIC & 2O WmEEL LT
flifid 2 HEACTH D FRO 5 &5 FE R S, AP27ERHE 21595125 b L,

il B (FiEkK)
[BERHEEROECRES SUCHEEMEYDOSHEMICEET 075

FAHE RIS 2 bk s BRHOH L A O & W 72 O HAEBIHRICO W TR DRI 2 R L. BEE SR %
FC& 2, SEIEuRBAHOEWNIC [HMlile] &I 2Rkl sb U, AR b2 2 HAE TR
7 OMBEPNIARA§ 5 Z &3 19K K b S Tz, FIZEHH (77542, 3ax4, %
). AHH (V=Y xo3x3) | HEH (VY A Y) . BEHE (7)) MEE(TF 7)) kEr LML, Al
ATHEDR UM LT & 72, LUy AR ICIRAT U Wi i ic AL L 20, $hb b,
MDA IZ T & Th2 - 72O TH . ELPFTHEMEDRIFE A E 2 5 1T RZIZHIRZ N,
EZAN, ETFALREROY 37V 3 9NTRH A4 TICHEMIIAEEE . FHIER O 75 T IR0 L
AR T HRE L EIc b 72 D KT > 7=,

P RIE Z ORILA FTHE T RS FRICH D A, REICZNE LiET 72, Oncopeltus s & D F # #
A & v Cmaternal RNAIER AR Z E12FH UL 1940481102 F A4 Y OWFZEE 23 e O 74E % ik
LCTURENE SN T2k X F 9 F A L2 Nysius spp. DFEERFEHF R AR L T, EHillgoEkaf:
R A O F2 AR A R U (Matsuura et al. 2012 ISME J 6: 397). & 5612 & % & & 245K 1O RNAi 12
X % B REPH R BUM RN 2 17 > C. A4 % Hox x5 A 1 T & % Ultrabithorax 4% #/] B 1 oD [ il i Ji 5k 12
FBUEAE L. ZORNAINIC KD FEHIFZR A HE S N5 Z & 25 512 L7 (Matsuura et al. 2015 PNAS
112: 9376) . Z OWFZFERC R IS M O ML A 20128 2 R 2 i L & U CHEIBRAIC & < 37l & .
SHEBUEATOT Y Fv—s k> T0h5,

ZOIENIZEIRMERNT I A H T & 2 FHO PRGN A T o fif i (Matsuura et al. 2009 Zool Sci 26:
448). J1 A & FHO NI A A i o @ H7 (Matsuura et al. 2012 Appl Environ Microbiol 78: 4149;
Matsuura et al. 2014 Appl Environ Microbiol 80: 3769). v~ 1 3 54 (Z361) 5 LA MR O K=
EE[ZEOF L (Watanabe et al. 2014 PNAS 111: 7433) & &, BH — S E A 2 B3 2 IAH 24 2% % T8
LT &7z, WETIEHARPE Y IFOMLABEY 2 HUEMICHHEL T, JOREY IHE IR & L 2gTT
WEZE CZEIAE MR & & 2 6 T 7z Hodgkinia P AR E Y IO L Thbh., ¥ IFEMEOLRE R
(Wb bt I 27 OfE) #lie 5 AERICBEDIBRLERINTEZL WS 44 F I v o A
{LDFRE A I 5 7212 L 7z (Matsuura et al. 2018 PNAS 115: E5970) . Z Offf 7k i3 %4 & MR Az oo
etk AR EEAERE LT, EHEMIZKE 2EHE2ED 72,

IS ORIV OO BRI H 72 2206 SHEHEATMTH D, 5HO 5455 E
LHIRF 2N, KESWRBEE 24253 2125 b Ly,

B0 ATER (B 2= 0TSE )
[EMDREX H =X LOELICEET 5%

LRAERE, —HLU T, $MORE X =X L OMALIZEE§ B 0f7E 270, [EEE] = [WiREE] o
APIH S ERE AR R e LT E

ok, RAMME LT, W W, B X ORME VS 2GS O 6 s, R, FHE
B OV BT, AR T 2 EEH 2 A — A F A —I2EH LTI &7 - 7=, BEERA —

HIAHF—TEH< O Z VNV HIZ, B REZEPEELZROL P ENTDES SIZE(F{EL TV B,

ZFOZRBDOHFBHFIZONTIIARHTH - 72, KMEKIZ., 7T % HW72028 T, Otx & V3 2B H [§E

K somaamiimim o—on
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W] OB ERD, 28— F—OLiml & Gse B E D KD LUEIBFREEZ KT 2052005 Z L %50
12 L 7z (Yasuoka et al. 2013 Nat Commun 5: 4322) , Z DRI, ARORHIZIFAET 5 i i3l 2= 2591
REMIC I35 2 B VAP REE Y. BHEEY) & MEHEBII O R THE(L L C X2 28/ %2 M5 5 2 THEL/RNE %
BZ2BMAE K572,

o, RRRIZ, 9 TE RIS [HIREE] ORFISHSZ 5 A 5K E H T Tns, ek hokid,

RELS DI THMONE. SMUDE)E. £ DRDOFHRRPLERE VS =201 SRR I TW5 2, Z
DO =REREED G L & ZNIREE, SIREE, PRSI, RAEDOWIHERSICfESo b, . Y ryTan k5%
fllaE . WIREE & SMIRIED & 2 5 “INIEBIICd 5. —IRIEEYNE. JFIAT & “HRISEEY H Hi 72 12k
MEABERT LI LICK > TN L AZEFLSNTOE A, ZOILOBEFHZDOWTIE XL br > T
BTz WKL, BHEBIPO hIREEZ1E D 14 OIS WE LA T Td % brachyury 23, % ¥ TR T
SHIRED B T2 WML L, JROOERIZBEDH S Z & 28 5 512 L 7= (Yasuoka et al. 2016 Curr Biol 26:
2885), ZOfERIF. HIREDRIE A “INEEEDHEDIMNEEIZ b 5 T & AR T S EBELMIR L 5572,

ZDESITLMEIE, BRI D OELDOPEL 52 2T v TOREEMZ KA LS 2IZLTEHD,

Fokzlitr S a1 Pf7EE & U TAERMRERE 2259 %125 b L,

& BN GREORE)
[REBOBGFNEEBEERICANE —ELT 1 — N/ y 7 OERATE]

HBERIE, BT 4 — Py OUDIE.#EHJT"‘Z BT EBRRIC G O m O iFZE 2 R L Tn 5,
A, IR T 2 B R e E L MR A B 2 & OB T 2B T I L6, ﬁi'ﬁ%é:;@ﬂi@
BICTEMLE 7 4 — NNy 2D S ZERHENTE>TE, LI L, koL E—ElLT 4 — F
I3y 2R TCIR. RB L AL OEIROA BEAVEREFH 70 2 I RIETHEE RN 57 7 a—F &1
BZE0E ot WERIFZ S LB ROE &, ERr AR EE G LB O EA» 5. BMET
NZEHNHERN T 7a —FIC ko THLOMBLITR AR L T&E 2, £9. RBAOERE &5 5#
BRI A ZRICAN, MR E LR EOM TRE 2 BIZF NI £ O A0 ELEE 2 TN 5
ZLT. MiEHEOMEIGHEL2ENEEMHEEPER L LT 0 E 0D EIRIC KT 5 58 & BRI IS 72
(Yamamichi and Ellner 2016 Proc R Soc B 283: 20152926) , & 612, FEAI AV & HH 24 @8 (m k(b
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HEEIORBILENTES, MEFFTILENTEXRENWIENELZELLFLOLTYT, bt > TE
NoNLOEM AR LR L4 Z ZISEMR WL ET,
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Tomonari Kaji 1982-2019

A. Richard Palmer (University of Alberta)

A ET WA 2 TRF)

I had the truly great honor of working with Dr. Tomonari Kaji as a postdoctoral student for over five
years until his untimely death in Mexico on May 22, 2019. So many images come to mind when I think
of him: a brilliant morphologist, a microscopist who recognized and took advantage of cutting-edge
technologies (Kaji et al. 2016), a biologist who grasped the profoundly important distinction between
development and genetics, a graphic artist who could condense important principles about developmen-
tal and evolutionary transformation into easily accessible images, a seeker of excellence and truth, and

someone whose love spanned the extraordinary range from competitive aerobatics, through compara-
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tive and functional morphology, to shamanism. Wow.

20195 H22H. x> aThRbMAE - BB L & 542 Fic
DEOMRERICLZZ L, RITEe > TRIBADBCMERZ S, 20D
e 2 B S 7208, e Ri> T2 K% < ol ks Ek4 5, Heldt:
BBISENICT SN BREEETH D, IREWmMOEIi 2\ HI3Re v 24 —-L
TSRS O NT-TH D (Kaji et al. 2016) . FE & EZEMAIZE AL S~
2% SN S N2EMFETH . BAELHEIC T 58S
EEIEN A A —DICHEX G, DrORTLUEADILDTEDL T —T 4
ZFTHD, HELEGEMRTIERETHD., TOREZZ LDV
FORTT TINT 4 7 A0 56 R - REIEREY:, T LTy v —v =X A

Tomonari Kaji, July 4,
2017, Bamfield, British
FTKR, Pl RaenEZOIRAE ZHFRMA AW TH 72, TDOANEK Columbia, Canada

DEHAT—S5TERTEL, REDODEDIENITIE AN,

Tomonari first appeared in my life in a modest way: via a poster at the 2010 Canadian Society of
Zoologists (CSZ) meeting in Vancouver, British Columbia, Canada. Posters and talks on morphology
and development were not so common at CSZ meetings in those days. But there before me was a
breathtaking story about how limb segments, and associated muscles, of the first maxillae (mouthparts)
of an ectoparasitic branchiuran crustacean, transformed during development from their original leg-like
role in locomotion and feeding into a fully functional suction cup with which to better attach to host fish
(Kaji et al. 2011). Astonishing. While mesmerized by his poster, Tomonari appeared quietly beside me
and offered to answer any questions I might have. I don't remember for how long we talked, but ani-
mated conversation led to beers and — despite his limited English at the time — an invitation to come
to the University of Alberta to work with me as a postdoctoral student on crustacean morphology and
evolution.

20104F, ¥ 7 v =T 7 —TH» N7 F £ 822D OV 7Z 5 7253, B3 2 oYK
DT &L, GFPIZL THEA IR ZFAITIR L 72, 2 DOMIFD H F XY r 2 TR R 2 - 7= 783K
BEZBDLEL, RZL—LHEDH VAN EZAITBNBR 6N TNDDMNHZ 572D 77ZH, DI
HBZDORAL—IFEFE N> Tz, BRSBTS 3HBSHIC W T, B/ NEDHIT KOHRS. %
L ERFO-DMbNSNE UTREL., EEORICHD < 720 DRRIZZTZ L T s, W4
IOREN T =h 572 (Kaji et al. 2011), 23 B a2 HE k5 &, HEOHKRKRAZ 572, BB Z DR
g —IZHEZEDLN TSI, BEIEEHICZIXIZR > TET, MPEMEH D AL EFENT 2
DThHb, b iFRETN T LIAAL, ZHERBTE L ERALN L ORHKFEL &0 (I
PEETAEL T2 e b TR EETIXVWAh A -720), FRHoEEE#ELE T —~<Ii2, 7L
IN=BRFEDERAF 7 E L TKEFEI T LIl 72D ThH S,

English remained a challenge for Tomonari throughout his career, which made writing research
papers pure agony for him. But the stories he was trying to tell were invariably fascinating, so I would
simply ask him to tell me what he wished to say and then I would work with him to retell the story in a
clear and compelling way accessible to an English-speaking audience.

MHEIIZE 5T, ZOWELERE “KNICHEBLA-GETH 2 RGEITEZMA 52DI13, KE R
HIBEHTH o7z LO2LEPERNIRA LS E LTV DX, L 20D EWFrOMETH D . A
LA EFT V20D E LS DEHELTEHH Z LI L Qe 2N &2 REEEOEERIZ, HIRRIZHE
N%EE STBA SO E OIFENRIZE T 52RAOEFNZEAEL T er b 72,
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It's hard for me to remember all of the times during our work together when Tomonari's gentle but
persistent questions pushed me to realize my own narrowmindedness about how to approach puzzles
we were trying to solve. For example, when he wanted to study the developmental plasticity of barnacle
legs, he insisted that experimental transplants had to be fully reciprocal — from wave-exposed to pro-
tected shores and the reverse. I initially protested because a) the easy transplant from exposed-to-pro-
tected shores would unambiguously demonstrate plasticity, and b) the protected-to-exposed-shore trans-
plant was exceedingly difficult to do reliably. In the end, he convinced me to find a way to do both. This
yielded a compelling story about how developmental plasticity in one direction (gain of limb segments)
is much easier than developmental plasticity in the other (loss of limb segments; Kaji & Palmer 2016).
Without the reciprocal transplants, this story would not have been nearly as significant.

ZOXD BAFEIRFE LT, RICASOHBORESZARIES T Lilh o7, EWHAICH T S3CT
Tu—F U, FIICEL 720 ORI A BICIZEE I > T D, RIE LA 2 DRI EER % 52
TRCICREBIEF D, HEDEZEZTED LZDE 57, HlZ ., 72V KOMNC 51 5 34 n]¥8H:
DOWRTIX, BEEMTHDELTADT VY RERL DGR TS 2 BEX D 572, TD728,
PN Z OFREFEER D PLTEIZ & 6 SNzBE L . SMEL S < WA VWEREO H 72T, AW - #i5e
MTHEFIUEE S WEE L, TR LT, REST LEHAN TS 2 B0FIT AW E B 5T,
THICPE DN B 6. Hi2BIESENOBIIESTH D, Th72 T TEEMIIAEHTE 5020, %
DWIZAREL D AT 208, ZORBTTI VY ROPRIRERNT 208, BHEOIETH 5 »
572, L2 UM LIRS AABG L. HEN S A JREICT 2 EEEZ A MLz, ZOWN%E» 5.
FAR AL 2 OZALD FFTAVEIC K 5 TRERE I 525 5 WO 3 ik A2 WS &0 8. T 217
RPN Z &I, T—A4DENTEELZ LN TEDOTH 5 (Kaji & Palmer 2016), Z4uid, AN X
RIS U CEREHTE e -2 8 Th D, RIELORD RS 42 T T OHEELRRIZAE Fh
Bho727259,

1

#

Tomonari Kaji by exposed-shore field 3D-rendered, artificially colored,

transplant of barnacles (Balanus glandula) microCT scans of major snapping claws of
attached to fallen tree branches, Helby Island, Harpiliopsis depressa (Palaemonidae; upper)
British Columbia, Canada, August 8, 2013. and Synalpheus dardeaui (Alpheidae; lower),
The open Pacific Ocean is in the background by Tomonari Kaji.

(see Kaiji & Palmer 2016 for transplant methods).




6102 18QUIBAON N — i | 1Mk iéSHm

Tomonari's obsession for excellence is epitomized in his magnum opus on shrimp claw morphology,
function and evolution (Kaji et al. 2018). He shared my fascination with shrimp claws, at least in those
taxonomic groups that had evolved the ability to snap loudly. Over two years of work and 200+ microCT
images of claws in the open and closed position across a breathtaking range of taxa, a remarkable story
emerged about the evolution of high-speed movements in shrimp claws. These insights didn't emerge
from experiments in the traditional sense, but from three very different approaches: 1) careful and de-
tailed observations on the arrangement of muscles and tendons in open and closed claws, 2) high-speed
videos to quantify closing speeds, and 3) 3D printed models of claws to test hunches about slipjoints,
the crucial change in joint form that permitted the evolution of ever faster claw closure and ultimately
production of a cavitation bubble and acoustic snap. In an era where genetics/genomics and complex
statistics seem to dominate the biological sciences, here was a story where careful observations and
simple physical modeling provided a compelling solution to a nagging puzzle: how did spectacular claws
that close so fast as to produce a cavitation bubble evolve from simple pinching claws?

RETOMBEDBENDZZHDIETmELELEIDEED0RH >z, Thidk, oS ERELTFE L7

I OSNHOEES L OBEED#E(L (Kaji et al. 2018) ICIREDIETERBLE N T35, DO RICEKF
SHHU BRI EZ L 5528 DE b L, HEMERULL., BFEAENTEPTIHZ 572, 2D
FIZH X SPE - REZIT V. 20002l EiZh7z5 T, RO 4 2 58D 65 7= 2P C 72 Rkfg &
BWZZRBEDM T~ A 2 a CT A F ¥ VITHh U 728K, = OO SEGE B 2 DWW TR E 37X HrAl
WRfRohsZebholz, ZOWMRITELENSDERTIIAL, 3DD0ELESHMN 60T 7T u —
FIZLB D57, ZHUTSHHAFINZIRRE L PH U 72 IREBIC B W T T - 72, IS A DI # S > 72fiA &
OB TH D, HHPEERTHE2DE2 L5427 4 2= FOETH g ThD, 2V vy T - TV aA
Y POBBEEWGE T TEN O B 720122 F v v & 3DHIM L CTEYEL 22T L TH B, AV v T - Vafr
M, SHBSRE R K D EEIL L, RIS F v BT =2 a v - NI LS A4 U B F IS kY 51
Hlzo THFH & 55, HELBENERZ 7=, BIZF - 7/ 37 2 & @EICHEM L L 7263t 2 A+
EEETIVESIZH > T, TEREOVBISRE Y VT EFHEYDET N, KRR TH > 72 HEiF—72 72 i
MEDEL7DDEHETL2AEL S8, EOXSICLTFryET—Ya vy - NTLEEANT LS
KB H 25 KO I B 5 72D —ICRVEMIT 2R TREEZ 5 A 7-0Tbh %,

An obsession for deep truths also led Tomonari to inquiries well beyond the conventional scientific
realm. Something about new-world shamanism increasingly consumed him in the last years of his
postdoctoral work (as he wrote in Japanese in blog posts: http://nativesoon.com/blog/2377, 2444, 2466
and 2506). This inquisitiveness was always worked in discretely around his scientific interests, but I
watched with surprise, wonder and — despite my anger that this line of inquiry led to his death — admi-
ration that he would make such an effort to try to grasp the fundamentals of shamanistic teachings so
that he could share them with others.

Wit 75 2 B A KR 2 RE L OBEIE. — MR L FIAOEEA D & BN 72 AN kAL T LTk 5 72,
FADY v == L1213, RELEFHICT 220850, K2 F7HBO%FICBOTHIEETET
ZOWMFIZOD DIAA T S 72 (ZOFREIZDONTIE, A HAFE THW T s ilEn 72 OMED
¥R > T\ 5 : http://nativesoon.com/blog/2377, 2444, 2466 and 2506) ., Z d Xk 9 & BAEME NS, Z
ML 6 @ EORPEN IRICe TN R <BEEDZ BTz, L2 L., ¥ v — V=X LD %EF
V. 22268672t DE TAURZ 20 EFEFETH L 72 2 L2 DO0WUE—Z WSR2 5B\ &
HWZ IR eHADDE— IV ERICEZ L, BHE., ZLTEROEEZE > TR TS,
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Other explorers with a background in biology have followed this mind-expanding path. Aldous
Huxley — grandson of Darwin's bulldog, T.H. Huxley — famously embraced psychoactive substances
like mescaline and LSD to explore “the antipodes of everyday consciousness” (Heaven and Hell p. 71).
These explorations led to Huxley's earnest and rather floral essays The Doors of Perception (1952)
and Heaven and Hell (1954), where he made a case for many levels of reality (visionary experiences)
beyond the mundane one in which we routinely live. Tomonari seemed to be retracing Huxley's path
when he went to Mexico to learn about Central American shamanism, which utilizes peyote and other
herbals to facilitate these heightened experiences. He yearned to compare Mexican peyote traditions
to those he had earlier with ayahuasca in Peru. With soft-spoken sincerity he tried to tell me about
his ayahuasca experiences to help explain to me what he thought I was missing. He even invited me
to participate in one with him. But warnings like those in the haunting Straubs 1973 classic song, The
Witchwood, gave me pause.

EWwm/ Ny 279 NIZEDABDa01203, HUE XS TR LIRS E L5 & LBEKR
FENLL WDE, PTE, P—=VRA AV Y= Ny T 2)—DRIZHZDTILEZ - Ny 7 A —F AR
AV YRLSD & ZzmfEehdE A [ EFRAN ORI | L HEE L 72 (Heaven and Hell p. 71) . % O
R LT, /vy 27 29 —iEThe Doors of Perception (1952) X Heaven and Hell (1954) &\ 72 H&I Tl
HEINNE DD LTEDH BTy 4 2EDL, BIFE(L0 5 OIIHRARRROD Z L 7253) 121375
DHHDOE DL L TWEHEAAZLEMERH B LTS, HRT AV ADY v =V ZZALIEZD
KO B EBRAT 2012 T —FTRHEEAFHL T8, ThEFTH &4 F v 2T 2R
F Ny I 2N =Rl sl e dBEE LT S5 TVDEEIICHICITRA S, HIEAF T ITI{ZbER
I—TOfiHEE., NUM—THWERLZ=T VY ZIDZThewEEL LS L LTz, ZLT, AR ZDH

HOLE A2 H+RICHEEL T AEWEEZ 203, dOWH»TH D 16, 5 & Bqll X 1205 72 HF T,
FDOTXYITZANLH/OENBINEEICDONTZIAZALFEHIT 72, HIIEZDORICIBEFELEZLIZDZ,
L»L, 2 ba—7 201973404 1F [The Witchwood | TH#HbH TWEDERUL &S &, HIGFDOHH»
5DEENAEMLE ED T,

According to those with him on his final day in Mexico, Tomonari intensely and joyously embraced
a Temazcal ceremony, a sauna ritual of introspection and singing assisted by peyote, and other herbal
medicines. Sadly, this ceremony ultimately led to his death. I remain haunted by an image of him striv-
ing intensely for ever more profound experiences as he gradually succumbed to heat stroke. If he was
right in his beliefs about the continuity between being awake and dreaming, and about death as an illu-
sion (see nativesoon.com/blog/2466), perhaps a part of him now travels on one of those elusive higher
cosmic planes that so attracted him. If he was wrong, he's merely dead. Who are we to judge? But we
do know that he leaves behind a gaping hole in the lives of those who knew him, cared about him, and
admired his work.

BeDIRHO I TE 2 HIC L Tz Az bic i, BRiELIFEZNC, 2 LTROICTH b T v A AL
DEXR (7 FTXRI = FRMOIEEDOET A0 T, MEF2)ICSBML Tt nws 2872, £0
AR DOHII DL ST LE 5722 &3, WIROMATH 5, DEFEEKRZI LAaRnS, kD
WO A RO THBNTNWZTHAIWDENHIZFE,R, AFZOFERICIVAEFNHRT TS, W
B2 & BT 2 2GR, X E L TDIEE W 728D Z (nativesoon.com/blog/2466) A3 1E L 7 -
72D 5, HABRIZIEOTH (B D VIIHICIFET2M2) 1358, FHOE I, T, e bIIIFHEARE
KERDEIERL TS0 08 Lk, FEEAMRIIE 2L L LT, b B8 20N REIEE2 4T
EEEZAIMNMEPITOIr o TBDIE, AE->TLE S5, RELEEFEICE B LG, ROERE
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RO, PO FITHE R T Z N bDOANEZ
NZTNIZ, KELIRPENTCLESTENnH T L
Th b,

Tomonari also leaves a chasm of unfulfilled
potential in the field of research where he so
clearly excelled. Hopefully his works will at
least inspire others to pursue the vision of evolu-
tionary morphology he loved so much, a vision

that emphasizes the study of transformations of

function that accompany changes in form across Tomonari Kaiji with one of his shamans
intermediate evolutionary stages on route to key in the Peruvian Amazon, June 2018.

morphological innovations. This is a powerful
view of evolutionary change; it deserves much wider study.

ZLTZENE, WIROFIEIC TS KE A FHE TEMEOEETH 5, BIEHL R > TR T v
Ty LIZDWTEEVO RIS, RISEI N2 RE, 0% L 2BEHENDOMEZIBEVRD 5 N725 1
EoTA VAL =Y g VESZRTE7255, THUIBEOZICE 55RO ENHL DL Z &1C
Ko T, Mz hERE 2 & TN & RS AEMR TS HMATH 5, T3l EE 2 5 L TIER
ICHELHEATH D, MAHEL SRMICT7T 70 —F 3572000500 OTH S, £ L TLHIEL
B8 EF> T %,

July 10, 2019 Bamfield, British Columbia, Canada
20194E7H10H
HFE - T)VTFyaTaayETHNT 4 =L FIZEBNT

A. Richard Palmer, FRSC

Department of Biological Sciences
University of Alberta

Edmonton, Alberta T6G 2E9 CANADA
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DT, Wa T IKEABMoEZE NS, PRI T S, REEOGNRE(AZ 2 EEG7Z - 7=,
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