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ITUINA R =, Z o\ 7BH U UEFERE TH D Mytl 1%, H/E R
BEZITHETCK 2 Y UEbd 2 2 & TIEMEZINHE L, MfRE (P %
MHFsEEZLNTND,

Mytl B s IO REAR 721 T < MR T H 3 EL L TW 5 28 g4 T o
BEEEIZH LI TR, FTEFAHAPER L TWDEI Ry XAV AT LD
Mytl BlaFlZEZ 7 e —= 7 Zn TR0, % TKB? IS N
A M) Myt—l B0 r7a—=27 WIS EICB T AHEMIT 21T > 7=,
6) INFEZHEKIC ié%%ﬁ%ﬁ%ﬂ%ﬁ%ﬁ@%@%ﬁﬁ A & BEREMAT

RO ACHERE 2 BF e D 2120, IR RIS REBLT 2B FIZEB L, 20
W%E%&%ﬁﬁ%%ﬁ%%%#é%@%b@f%gfkék%i%hé B
IE, B RO IE LA R IR D A 4T 5, B 2T, IR TiE, DNA
A 2%y 7 LTz 2 B0k LT3 %4 508, %@t 12, Mos &9 BH
RS2 IR A WIEREIIR 72 BB L TRB Y, ZORAN DN HEDO 2 X v 7D
TOMATHDLEERE LTz, 72, 2Rk, Wiﬁ@@*@%%%\mﬂw
O (JE) 2R E T 9 23, ZO7=DITiE, IIRFRA 72
HE HFREIR - Tdh D Weeld OFBNMETH D, %L {RAR R R F 1 70
WeelB 23FELTIUTZHEH DIFENIRILT 5, Lo T, T4 OIRFER 72 HH
e JE BRI IR - O3S BLFR EBEAE ORI, IR~DIRTE « b ORI I S 72
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MND,

7) PRERERE K OWIR BT YA 7 U v B2 O 2 fESEATE I 5
AT

MPF {Z¥% A 27 U > B & Cde2 DEEKRTH Y MBZ 5| X = 985 @) 728 1
T b, MPF NEMALT 2 & IR SR YetREENE . S8R DTZ E Z D . M
WNERAAT 5, A4 27 U BIZMPE OV 7= FThHYH ., £ OFETH
TEATVREBFIEL, T2, TNENOY T X A4 7T OMBEANREDHE> TV
5o LINLEENOZDOHIEIGEWRO D0 E S DREIRIFEAER N, 2O
FTIEEYA 27 VBl & B2 DEFEDEWIZOWTHIZE L T\ 5,

8) T 7V A= VAR R S ) DR

ke, NENFTHA~EH LTI O3 ER & 3R~ EHBRE F Tt
& & OB N IEH CRER TREENDNE I DEMDHENEETH
D, b L, EF2TRMENZVWE I ZRE, EOX TR R > T-FE IR
BRCIEFICAERRNBEI DN E I DRI ENEETH D, MAEHEEET VAEY
ELTRENNRAEICED L D R BE L2 D0 ERX, 00 1HakiE s
D,

9) XYL ZW RIADIE S AT MBI D AT =S O B vy

Y F A U MR SR RE S XX/XY T L 727/ 7W T o s R [ S FEAE T B, £
Nz, 2O0MERE A =X LDENE L, WHEEIBIT 5 AT 2%
FERE DIEWZ AL L CENTFZEM B CH 5, AFED ZW LM TIX, %
OVEGLAAR BT SOX STBIG T FAET 5, Z OB s FIZEBH OB R E RS
+ SRY D TMIBIE & LTHBLILTWAN, W F A OShAEAR Tl
IW A ZZBWTEWERANEER SN TEY . IIEREREN RSN TN D,
Z 2T, SOX 3BIn T DINFIREMEE & MFET D 72D, TALENIEIC L 55/ L
E 2 AW CHBESLEER A2 1T > 72, T DR, mutation ZHER L7z 7 EENE
RE L7, ZW R 4 AR D 5 B 1 BRI Z K L, o LB E R -5 A4 A
BRI BI N — &Rk Uiz, —J5, SEERD 722 133+ R CIER 2R A Ak
L7z, 72720, 20956 2 EKIFINEIZE#E S5 Cypl9 & Fox12 Bin 1D
BN IEFHEL Y bARICE -T2, LLEOKEENG, SOX3 13 ZW BU4EMIZE
WCHRBRE DRI 1 & U THEBET 5 Z L AVRIBE N D,

— 5. XY RUEERHCIE, ZW AL & 72 1) | SOXS W@ An+ DI I XY HEsh A o Al
BRICEBWTE <, BEEIE L A0/ % — %R L7z, TALEN {&IC K D HERERH &
EBRAEIToT- & 2 A, BHBORFMIEITR SN T-, 6T, HERE
FHYUEBRAIT I -0, I-SOX3 &I A NT 7 FEERR L., 28D FO &
BaEBl-, 5%, F1Z2ER L. ZOMREEZHREET 5,

10) XY BINE ZW B~ E R o HE1 L

W F A L D MR R E XY B & ZW R o I EE I ANFEAE L TV D, ThvE
TOWFFERRRE S L1, AFED XY B 720 R~ PP E R A3 b L 7= RS
DNWTEZE L, TUCIE, 1) BHEIZFET D 2 >OeBEN OBRN 72
EY, 2) WHEDORZHEC L DMELRDOFY . 3) BARSIEOHMEFHER Iz
TAEU-HBRNEENC L 2 EFOBECREE, 2L T4) —okunL, DR
R DFBLEDW NN T o AT X DHEREMEED LA, D 4 sDMER E S
DOREBER AL E G R L= b o S HERI L 7=,
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1 1) HFARIRA LT UFEIC LD MEMALAA ¥ ~ U v 7 VR ER MG OHE
A7 R P = AZ2B U CRIAZA X~V vy 7 VEMEMRIEZEICE
L MEMAOR LEINRRRD ) HbDO—>Thb, %< OFEIEI hav
R 7 EHEIEEE MPT) N7 R h— AOEBEREEZ R L WS L
PRLTE, INETELAITVA 72 AR Y A (CsA) A, FIRIRAR LT
(T,) Ik THFEINDGI M RITOEE, ZHUTHE-STEZ 5 MPT
MNHDYA Fr7ubce (Cyt.e) IMHZEZMHEIT A2 2@ME LI, TF4~T %7
VOEREMEDO S LA EZ A E LT, T, EEMERCRB TS0 (70
AR O PE TRz, ARBED Tk > THE~ Y v 7 VR ERITEM L.
ZAUTHED caspase—3 & -9 BREESR OTEMEHEIN. DNA Wi ks KOV 4 — D
BB Z 572, CsAIZINGD T, 0 EEMHI L, LVEBEEDT, &L
VT LA FATRIRD T AR S HEE L2 Far R U T oOEE OB E
EXEDEEST=2T R F— v ABEEYME ORI EZEZ L, TOH S =W
EhEaGie7 77> a i dATP OIFLE FIZBWT caspase—3 BRfiESE 2 1M L X
o, ZOMPEIET, OEENMENERZBLC, T,I2X>TI har FU 7
HCyt.e SN L AT, TNODRERE ZNE TOMNET —F D,
S RUTMPTIET,FEICLDRBHT A F— v R W TEERER A H
STEY, CsAITZNSD T, DR ZMEIT 5 & fimST 72,

1 2) BREAFI T a— MZXko THREINLE#E D =)L [ ER L O Y a8
EloxtT 5 E# I E OB bigRE D7 < EL

K248 0 = v I ERMIR 2 -V T ARIFZEILE # X E OFLERLEERE D )~ < EL
DAJ = AL EFTRITND,
EMBRLZFHERIEDL 2 LT, BREAINT 20— MIEFEMIZ AR R %
FRIEDLIZLENMONTWDS, FZT, BEI/VAMEMRIZR LT, &
D4 FEFEDOMEEZ T >7=, 1) 10° M RT a— FMLEOL, 2) 107~10° M &
AIVEMBEOH, 3) 10°M /8572 —Fh+10"~10°MEX I E, 4) 4L
B, 2R, BAHB L0 I 2B AEIIC WD TR AR R 2o 7
R DOFEARITINTILD 10% AR CThHh - 72, ZTHUZxt LT, /X7 2 — MLED
KD, YR 2R o e IO R AERIL 239 ThH o7, I HIZ10° M3
T a—h+10° M EX I ERBOGE, kR 2R OB 2 losa
23 50%IE< ETILE LT, TROHDOFREENL, X IV EiF/NT7 a— Foflja
BEFMEZMET 20 TR, L LAMDDL I ENRbhroT,

13) 7F /b Ry Mo 3R Ta— MIIo THREINIEETT
JV A I ERGHEE O Ge ARG 2 ] L 72 v

(L E BEEHIG L, T3 OALFEN BN A G 2 5213 K< b
MOTWRW, EX IV EDERT T/ ThHIB{itwE D7 F ke K
XMV AZE X I VB LRBRICIEE B L2065, Ll s,
Fa— NI Lo CHE S5 D = /L [ I ERIIIE O e (R85 & Bk 9= 2
LT D LARAKBEE A IS AR Lo, 20X R T LG,
B4 I VERERIC, N7 a— FOIAFEFIZHDHE Rr X MLz U 3AkOME)
X ThLIHIRLER ZN <GS, RTa— b DOEF R —Eb 2 b
S>To, ALFWEN M TEH < 56 & BEIIERT 256 & TRz o= 2
B2 H—oDFITH 5D,
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LSRN - B A 2 e o v —7
MR E - FHIESE (iR, #d%), ok B (HEdR), g Z (3%,
Yk (REBhE), I R (REBh#), Islam Mohammed Mafizul (R
Bh#), Hasan Mahmudul (#fF%E5)
OMFZETE B DO

WAL ZEENE « A 7 AAFZE 7 L — 7 TlE, 5 EWF FIEO S M R
IZHEADWTHATHIZB T 2FO M T ) 2 ED 5 Tl 7 v 2 &5
9% & & blT, NI LR EE RIS L DGR ORI ek
EOMSI 72 B LIRS, BT VOERAZ D T\ 5, £7-, ML
IR A2 W TCTERBTE RO TR S BB L TV D, ok 2 5 AR ITIAMIZES
FICIE, JRERCO M. Mt - a7 & 1w, ERESE O MG 1 9 1F,
EIFE ik CORRRER 2 1. ENFES TO—GERH 2 0 1F, WF7EBiken= A
L7 TH D, FFEEARITLLTOEY TH 5,
1) MG E T ~ I NT T L E AR AT OFE FEIHOR A

T < INF Y% H )V (Odorrana amamiensis) . ENRE &2 BIZHEA
DHT)VTHD, EREENIDINT LITNZ, VES OBREEMEEIC X 2 @R
WG, BEAL Y KU X MZBWT, MEJfatifE Bl FHIZY A &, &
Bz, BREBEROTRGEEMITHESNTWD, £z, HREEKICOMT DA
RAEVIE, BEREOEZ GBS ILEIC oM L TR, BIRER & i
WORIRFLEMIT, BREE LV Y FU X MOl 11 BHIClEESI NS L
FRARREMNRDI RO LN TS, AR TIL, b OffaJifatifiic >V T
TR IIRIMREEICE T 5 Z L2 HEZ, FEER=EComd) e N TEBE - i EHE
FFHiEZ N LT,
2) HEPSEETEA R A T VISR DEMEE K OB RS M O fif ]
A RAEY Echiinotriton andersoni |%. ®EKNE. fikH. 2 E. HHEE.
W, EREED 6 BICARTAHM#EBEAERE THL, LrLEND, it
OFEPESEEFE & [FARIC, ARHOBEREC, BERE, Yy VU~ 7 —RI2L5
REICKVEEREDPE L TV, AL IUCN Ly RU X MZEBT D HEE
1B I E SN TWD, AFEOCERNDD, RN 2REIZITHEANOER
HIZERMEIZBE T DA D RAI R CTH D, v~ 7 a7 T4 Ml HEIT N
ThY, LR WD f~——ThHV ., REEBLRFEDTEHTILH
WHNTWD A, TTICHERAITIAMICAZ R~ A 7 a7 T4 &I FHE, 10
JFEDBAFE 2 WEHEEEIZ52 T LTV 5 (Sugawara et al., 2012), & Z CTAMFIET
ILZNHZFHAL T, AMEORK GIEM LN OBEIONEE &, £HNOBRN
ZHEMEFHM T A 2 L2 HBUE LT, SEHEEFIRIT 21T - T2,
3) NUTTT U apE bT 7 VRIS DB RN & B R B
L OHE NEHH

N T TT a2 TIIELEFICLY NF 7 Hx)v H tigerinus D3EFANCHOH
LTEY., AMEOBREITIERETEIESN TS, —JF, &I, FEEOHIENVT
T T 2 DR RIR RIS g N~ N T 7 ATV H litoralis & fifE L LT
FL#k L7 (Hasan et al., 2011), ARWFZETIE, N7 77 Va2 BICBIT 5K
FEREOBEIIZHEMEZH O NICT D & &I, 2 2 FEE O AZBL L R BERE RS
EHONCTDHZEEEMIC, BALOERE L ZEEKEE->T, I har RN
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7 DNA @ Cytb BInFZMHTd % & & biZ, NLEIC L - TRMEERZIT
ST, SHIT, RHEOHIMrEZ BAYIZ, B LEE LI BRZ > THE

TGl A AT,
4) B )L# HICEIT S SINE OFESR : SINE2-IXT ARER VB IO T 773 Y
— DRI

=)L H (Neobatrachia) 1%, BAMAERED 95% & & Te B K72 FERET
b5, KOoEEEOY 7 7 —7 (Bi~dfr~v) 0% <iE, KEREIZ W
IARYER & BRI % A2 Uz & S D — 5T ERD 5 - R NT Tl gk ©
TRWRMEE EORIEN RS < o TH Y | IEME AW MR 521 72 32 23 )3 K
IR T o T, £ 2T, AR TR, 1ERIEIZITRWRIRZ o, BBKA 1
SINE DFf AIZIES S RFFENTIC K - T, 2N O OMBEE RS 5 = & 2k H
& L CEE iTo7, 7272 L. ZLE TIZ A /LdiH 2> 513 SINE BAFI23 %
RENTWAhol=7=®, SINE (Short INterspred Element) ~— U —I2 L5
PRI 2 i A 701213, £, SINE 2R L, HEE - FE21T 9 LEN
BbHo7-, SINE BRI A, AR TIZLATOREZ BN E U CHIZEZ F0i L 7=,
(1) MAFAIZIIT D SINE DR & RIS O, (2) 77/ AN @ SINE O
TEAELL OFRBA & SINE VEZER rTREMEDIRFET, ) A= /LI 7 MZBWTEIE
PALAE U0 W E s DI, SINE/LINE (Long INterspred Element) Tk
WL THLND LINE Wl G EER B A E OGBS DMFAET D OGS 21772
77,

5) BT = /N T2 Ve a | OB E BRAFEROMR IS
=R T AHEMNE, JREIR E BAIRD 2 DD OEIERER NGV | B~
DEB T EDOAVERETHEARTRIET D Z N0 -> T\ D, ARIFFED HHIL,
TS DRI T A T RN Z B TN 1T C LA B T = v
RNRANAER L, FO@EEHERNEZHLNICTHZETH D, BHT T LOIE
L, JRAR, BAIR, BAER (~T o) oAz vz, NI EBEICK
0. IREIR S X Baila, BAM (~7r) [t JREIR S XBER (~7T 1)
A BT AFELED AR TR EIT 7=, £, B Y /LD R JE DA
EEFRRDI=0, AR, BAIR, JKAIRE X OEH T = /Lo B K AR E
BB CBIE L=, TR, AR A, i, B 3FEEORA
FHaA R ICBZR Sz, IKAIRICITEOER AR RN FEE L, A
RNV 72 O S MR BIES STz, BAIRICT AR & BRaERNTT
FEL, BOFBRIIIRAAR T TV ) V=0T ) A R/ANENBIE S0,
AOFENIBER SN2 o Tz, BT L TIIAaFBMIROE N DA< RV
HOFRMHEOMEN SN, TOHIIEAT ) Y —rEOBE BRI N,
6) HEPRGEIRFEIZ IS T DK UG R AT O ST

HEPRSEEFE DIBAMR R 21T 9 BT, BT HERFIIAEDNRFETH S, WA
METIL, Y ATV TH FERERFES LS Ty, £7-, EEET=
TH, W THERTFREOSEREBE LTINS D, L, M4
FAITIB W T, KSR 2 O T IBOMRERIEI TN S LTV 2R, RIFZET
I, MEBESER A SEIC B W TR IS IR & N L3RS 2 fH A5 o1 7o i 38 70 dik
IMREIEEEI T A E 2 B E LT, Y AT TV CTHENL S 3TV D RE 1)
WIRFET, WA EFR 2D, 80CHT 1 —F 7 ) —F—%2 W5, £/,

15



Al FAIERARE L WOR R DY, D TKRI A N TEBAFAGETH D,
ARFFETIE, ZDOFEEGBGEREO T~ I A I ), T~IT7hH=T
RTINS T o)V Lz, ST (2 4505 145, -80C
THRE) ZRR L, EERE ARG R, R L O o 0 8, EERE
TEL TV, LL, ZOBFERAOCTANTRBEI TR, AV U
TN ET I T ATV RT 2 INFT R T LONTIUTIBN TS, EH
NET DI BIZR TE ., SO CIRIFIE TIZ b MEREDN K> TWVWDH Z ] 5
([Zlp o Tz, SERESRITIRAF I CINOIRRBIC L > TEF) LTz,
T) N T ITvaDe AT~ H TV 2 FEOFrFE L
EATHTUE B9 FENGRY | e AT~ T VTR ERTHH, ZOREIX
WANWARINTTEREIZ X o> TR T Bbivd, ZOROD AT )VIXT U7 &I
IS DA LTERY, X7 T5 3 2021 3% (Microhyla ornata, M. berdmorei
and M. rubra) 25 F01 b AL TC WD, i, FA7Z B L Chittagong &
Mymensingh-Sylhet 2>%5 X h =22 KU 7 DNA @ 16S rRNA iBA5 1 DX FEEL S| 1K
HIZFEDWTERD SFEE TR DT I N—T % Ao, T —%IZ
INnNooNTaZ—703 Mo e AT < Vg & TS NTERIZ Mk
LTWT, JEEMICOIERD D LITRRDT b, N T TT 2Dl A
T T E)VIEIZ 2 RO TR A R LT
8) MIEAMINCIENE LEHR D /XY — IR DSTRN T D i

WP AERRIZIBN T, BIE CEHBEOEREN R I D &M THRO 3 KT
JEREDSRETEICIRE D | IR RIKDIESE] GRT 40— 7 ) DL 5, ot
DRFGE G | & 72 AIREEFE R 12 X o TR A S b Z L3 mbhn
TBY . HIEENIIEMIER T (Bone Morphogenetic protein, BMP) 2k - T,
SRR LR (Wnt < FGF « LF /) A V) 1T - T, FNEFNRES L
TWD, BAIEFIZRAET D700, FHE & SR OB AL B THF L
IRINBIE SN D MEN D DS, T OFHFEEHEIZ OV TR, 1T & A SR I
ATWR o T2, F72. 53 Thompson XU & A9 HIC L > T, &£
WMOZER72 TR A | NG & SR OO ZL TR L X 5 & 57
MIRINTWD, i, FAEOF LA E O T, (R ORI 2B 3 2
B2 D2% 5 (Fuentealba et al. Cell 131, 980-993, 2007; Eivers et
al. Science Signaling 4, ra68, 2011; Takebayashi—Suzuki et al.
Developmental Biology 360, 11-29, 2011), AMZETIL, 77UV BV A=~
NV ZE W EEAR 7 U — = 70 X0 Fi7= ICHEE L7 Biz (BMP inhibitory
zine—finger) 2%, MEHH & BHEENOHIENCEID S = & D, Biz OBEREMNT %
WU TR OFRFIRE 2 B 2T 2 L2 HRV E LTz,
9) T7UBIATTINDYT ) LRAT

T 7YY AT )V (Xenopus laevis) VL. FEFAEWZHIIEIZ BV CRAfE
PNTEY ., WRRMERREEATE T, IFEOT ) AR FEOERITED,
TIZVBYABTNDY ) BaffE LT, ZhE COMERRLEZIEN - B
EOWMENES LD, KEZRALX—E - DY T HV=T R¥ - TFH ZARKE,
B RLOHR KT - BARFUERT - KB RF e ST L 2 EERLEED B S
TW5, ZF 7 2RIz XA A H ) (Xenopus (Silurana)
tropicalis) & OWFRNT 2T, 7 b« Bin LD A T =X L2 50
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2T D2 EHEEHME LTS

10) EEY ALY Y —ZHEF v b U — 7 OREE

EBHRET VI E L TENTZFEBEZHOR Y XAV ATZABIOT 7Y
TV AT TIVDNA F UV — R % EEER I A TR AT - St T2 7- 01, 32
E « KEOY AT Y Y — ZHE & mARATIE iR S 2 1D T D,
2, XY F A AT OWNTE, EHBEE ST a T Aans 4 Yy —RT
77 bk (NBRP) Dpk 24 FFEEFTHIERPGRE E LT AR — F &2 T\ 5,
AR ZE 2 HEHE 4 B 72 . B KON AERF e % 2N E BRI BB 5 72 D1
FEMRAY 72 B D f A « HHEEZ T/ Z B E LTS

11) 77V Y ATV ARRRIZ I 1T D ifkah %@%ﬁ%% )
SBT3 v bU—27 OfigH

AT - BREBENEIC D £ L CTERBZILR L T\, M4
DRI ERINR 2 Rl T A IR B 2 T 0T WIC BB 53, IEFICHA
THIENTE D, ZhUuE, MAEN ERL - REMZ(ICEIGT DA,
T bRAEYSE C H Waddington IC LK VB ENZFy TV E— 3
EIEIETCEL L2 T 5, MRS~ 28BN - REMZE(LIZES S
ENRND G, BB CTHE L i OENTER S, H1D TIROD 3 R ITHERE
DFEHEICRE Y | AR REKOREK (KT 4 —772) BfEsrasinsd, B
I ZNERERF BUP (2 &k > T, #ifg#hi e bR+ Wnt, FGF oLF /A
Lo T, ENENRESINTND, kN D, g & BRI A VIZFRAD
LANSEREND EEZ BN TWDD, IKENZ O < ﬁ!ﬁ%@ﬁﬁ
ﬁ@h?wﬁ@okoﬁ&mﬁb\w<oﬂ®ﬂﬁﬁﬁ%éh%®tﬁ 1
iy & GE R O E 2 O i RS O BRAE S KR IZHE A TV D DT, @%kﬁ
%%@%ﬁ%ﬁﬁ\ﬁ&hexﬁﬁfﬁéo:Mifm\ﬂé@ﬁn&w~
CIAE L7z FoxBl 8B K 125, MEMLIAF BMP D > 7 v 2 il L TRt 2 3%
#MO(AEME) L. %HEET Wnt « FGF O 7 F L & 1EMAL L CiR % % (b9
HZEHRB BT L TUWA (Takebayashi—-Suzuki et al., Dev. Biol. 2011) .
T 72, FoxBl 1X, RO & SHRBIOE R ZHIME L, Z1 s DRk >
AT LD EFTMEETRT 4 =TT ORSLIME <, UL, FoxBl 5 [K7- 175
fiEHh & BRI OFIM 2 T2 < MREFEORFHEBIC b EER@HE 2 n T 2
ENGhoTs, X BHIC FoxBl G K ¥ & [RAEIC Biz (BMP inhibitory
zinc—finger) @i & . MEHMLIR T BMP O 7 F L2 L CHfHE 42 5| &
B9 L, Wnt 7 v &l L CEHEREZ R 2880 L. R R O FHFnkk
HIZBD B Z EnbnoTe,
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V—F 47 7urIrlk 3B EHE
AR © BB (RHMIHEEER)
OMFZETE B DO
WO EEUZWET D 7 2=y VA =X —Fl 70 77 A2 #HY L
TW5, PRk 2 5HFEEICIE, REmL 2. ERESE CO—BGEHE 114, EN
FRTO—MGER 2 ., F2eBhk&oxz AT 54 (N1 HRFE) THs, 9t
NEIZLLTO@®@Y Th 5,
1) 77U ATV (Xenopus laevis) 7 ) LEZGMLRNA Yy XA AT
JV (Xenopus tropicalis) % FWT=H®IHAZEAEICRE ST 518G+ DT
Xenopus laevis [TFEEEIR (AF5K) THATDT ) ABEMETHY |
LAHESNZ L OFRAICHES L TCERIC LD b LT RY ) AR RSN T
W, I E RS L TREEILRICB Z 28R EZALMNITHI L L, RA L
T AOMRICEWNWT ORI H G TEAREZ2EZIHIZEAHNE LBEXK
T LAy =T AP S R AT o T\ D, TOF ) NIRRT
— 7 U T AR RN EENTEBY 2N 26NN THZ &Y
AWIEOEE LTWD, F7o, PIHIRAITHEE, Mok, MiaoBd) s
ZRRBIGN AL, £ TR I EEFEIR Yy MU — 27 OfifFiidesiila %
A LT FAERIRICRE S FEH L TWD, REFZETIIWIEAR A OFEM &
fLfFy NU—2ZHOLNITHI EHEBMIZL TN D,
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IV. &5 H)
O REHESE
¢%i . P EWT

mﬁﬁﬁﬁ%%_Lm%ﬁﬁx/&4/xﬁiw@%gﬁw(mB$4H
~2014 44 A)

AARREE, AT

EEMFE R IR XAV AT LY ) — Z2OMEH (2013 44 A
~2014 43 H)

MERIFEEDBRAME : R > XA Y R TV DT T IEE

[Z DN T RIR RO A
HBERENOHE, RARIHEE., KA S % 5E
IR EZ, HE—W
- I[85 7TEINBRP 7 — & N— 298] 200 (2014 423 A [ELERFHEERT.
=)

MARE, ok &, HEME, MAE -, JEHFE, HE 8, Ak 2
HEEIS, MR, IREZE, iy, (EHIESE

T LWEREBIME LTOXR Y XAV AH )L 5§ 60 [ HAREREIY S
(2013 -5 A, o< IFEEZ#ES. <P

FRMEEZ, MRS, (EHEFBE, BRG], DRESE, 1rdsi+, sk )=,
VIbko 1, BB, Atk 2, HEES, ERES

STEWFEOAIE Y AT T VRS TOETN? 1584 [H B A FE (2013
F£9 A, EBHY EEEEEYAE. EE)

A BEE, FR B, AEM B, gARE —, vk &, Tk &1, Bk %,
s 2B I, EEE B, IR K, R BEE, AT flr, B 9o e,
UM, R H, (ER IEE

[ XA AT T )VDITRAY « BEHERFEORIST - #2455 36 [a] H A%y 1
AW)rey (2013 4F 12 A, P [EERERY )
EHIERE

cKEKIEEET 77 b haXT T4EV ] R 20143 H~6 H (/&
A E V) OBFEEKER)

=T X L NR20134FE8H 7T H~8 A WIZEMRE (TH454%4., 8 H
34 %)

AR, TTRAT

i % BH A L5238\ 2 NBRP A — 7" 7 AR OBFZEREE (2013 4E 4 A ~2014 4
3H)

C AAREWZAY By 7 2013 AE (R/AR) KIcmitFe=sibi - S2RE
B PRk 25 4E 8 J)

c EREEWHES T =V DFA L PIRTETEE - Rt
DOFEM LT CEk25 411 H),

*NBRP R & A AT VHAGEE SRR L7 (CER26 423 H),

@:
%
>H}
5
4

Ot X T — =k Al 55
M e
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COERK 2 5AEE IKERESEAY vy 7B I — (R 21 A
[ = VO] TR RFEFE 2013 427 H 31 H
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The exploitation of germ—line-specific genome editing
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[FFEE J51E]

germ plasm % & LeINEIER DS FRRAEMAIZ L L TS 2R T 7 U Y
AT TV THIGIL TS, germ plasm THIL L TWAE{EF D nRNA @ 37 UTR
% HRfad EE A mRNA [SATINS 5 &kt YR A O mRNA 23 AR FE D 12 BR
L., fEENAEHEZO SO G AEFEMBICRET S L2125, 208K T
@ 3’ UTR Z A+ L7z TALEN mRNA Z 52 #5IPZ i3 A7 4UiE TALEN mRNA |3 A5

(ZFRJE L TALEN % > /87 & & AFRMIEICRET 5 B 2 6 b,
FBEAIATTLDZDEETFD 3 UR B2/ —=0F5, A57=1
BREROEHRICEHD LT F—EB 2 L 5% TALEN mRNA |2 Z OB O
3 UTR 2L TRy ZA Y AT )VOZREINIEAT D, 2O, (KT
Fu v —BOENTONRWEE E THEAT S mRNA O&EERD SE 5,
TR RRBIZT Ve ) X XAV ATV ERB ST S, B5H5d Fl
DOYOUED XTIV E ) HRRD T, A Y=V ¥ a%&iT->7- FO OAE
MICHB T Fr Y —BOEINTZEIG F1 o7 e OFIG LELL
mHEEZLND,

[l 5]
AR L DA RIZIZE A EBARIONRZEFDSF0 ET Ve ) Ry XA
ATV EDREBNOEWNRTT VE ) DOFl 25852 LN T,

[B%% - FERDRE]

WWL%%®WE% ‘CE%% (CHAT LHENAREL I 0T, A1k, &
FEAE A LLAR AR S EE%A#%H“%Z%W%%&%K%M%
(GLRIBFIEE ¢%iﬂ)

2. TALEN {EDZh= 2 HIHMIZ I\ Ch) kS5 H1EDOBR%
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The development of the TALEN method to improve the efficiency of the target
gene disruption

[HAY]

REHHSE T2 WIEE & OBIR DI FLI 5 E 5 mid-blastula transition
(MBT) & 0 & BN AEBERE T 100D B AW 2RO N5 HiEZR¥ET 5,
100%T < BB NE A 72 FO THIET 5 2 & T, BB TFOERIZLDFE
BOTHNAREL 2D, TORE, AL, ROMREEGDLERZL
RN RO AE — RPBERICEND Z LR Tx 5, £/, WIHIRAICE
BEREE T T/ v 7T Y RRAREICR S,

[FrEE J51E]

TR AT OIEE A B H L, TALENmRNA 2 7EAT 5, 7 u
AT H YV THRASE, tMoOMOMEIEICE L CEINSY, ZHIE5, ZoHE
TIE TALEN Z JRRH CRILSEH BB Z N TE H DT, TALEN DFH
BEREWNWE X SEDL I ENAREE Y BWERE AR EGH 2 N
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[l 5]

ZDOHFIEIZTE Y MBT LLRTT 100%DZNHR CERAZEATHZ LN TE 2, L
L. JNEEAAE G TALEN OB BLEIIME S | SAFRIZH VX7 B NE AITATD
D ENFHTIT o7z,

[B53]

PRREMA T TALEN O E 2 FIFE, & 512 RV EBPEoTE M D55y TALEN
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2 polyA DFHINED TRZ21T9H,

LD EE]
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RPEERIZBELS s b0 L b s,
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3. VAHTIVHAEDERETORDOIBHNEIZIIT D ouro BT DHEARE D PR
Reexamination of ouro gene function in tail regression during Xenopus
metamorphosis

[EAY]

FEE & 728 2009 4E1Z PNAS 12583 L7- TOuro R HE A FEL L T\ 5 BB 0E R
ICEVHEEINTIBMET 5,1 EWOFUITIEHI b D ThoTo, ST D
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iR L C, Fx kST 2 REM 281523 5,

4. VF A RABRIC L 282 AFEN A RHOIMETIZBIT AR A LT 4
v 7 B DOFHE DL

Reproduction of homeotic limb—induction on the amputated tails of anurans
by retinoid treatment
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S VRN Z DS e el FT-. A" AFT 4 v 7B IT 5~
— B — DBl I A RT-PCR TL H 7=,
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W% - B 2 (Minoru Takase)

ﬁ N

PEEREEAE DT . Y F VB LR Y~ T )V OEFERRIZ XT3 5 8R
Fm%%gkiwikaﬁ/@ﬂm
Analysis of mechanism of sex reversal in amphibians: Influences of
environmental chemicals and estrogen on the gonads of the frogs., Kana
rugosa and Pelophylax nigromaculata
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WA TIEMER VT LB L0 PR TR E SN D 2 e E S b AED
NTWD, L, ZOAH=ALIELTURITE AL LA SN TR, —
J7 . WA < GLVER 2 B D BREE LW - DS ARG AR SC AR Sl e D oAb I 2 288+
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bW % 512 & % 4G R E K OVESER I~ D 5228 2 ARk 2 i# T L C &
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B FH LD TK AT —2 X OMEDFREKIZ ) =7 = ) —L (NP)
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EIZE VGO PCRFEM D v — 7 = AR AT > T2,
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¥ XX IAE D A BB IR 2 KRR R SRAT LTz,

(AR
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ﬁﬁ%kﬁwWWﬁ%ﬁommF%ﬁaiMTmé*kﬁ%ﬁ@%mto
Fio, MV~ ATV U CER BB A T2 2 A, BT LTZIEEICK
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Analysis of mechanism of gonad differentiation in amphibians: Generation
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T LA ERMEN SR DEMNELND Z LD, B DM~ OPEHRH NG E X
NAHZENEZOND, MEIRTEHEREN 72/IW oS4 . F ol CEERIEDME
HRHAER) 2 AW R LAREIC L Y, REENAEEMNE LD Z E ARSI
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F BA Y AT T OPERITEEEICE LT, UL R AR L > TRAES
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T ABREAFHERS LT R ha oo

Effects of environmental chemicals and estrogen on thyroid
hormone—inducible thyroid hormone receptor gene expression in the liver
and tail of Silurana tropicalis
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INET, B R e AMAERAERFORBE(LFEME AT = ) — VA

(BPA) 23 HUARBRALE > T3 1T L 2 R DiBfE L VRO FURIR AR VT 25K
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% IREGETFRBBECHATALEN DD L EX T, £ 2T, SEHMB LY
EHESE TR ORIRICE B L, BRRALE AERICHT S BPAB LT X f
7 DRI OV TN,

[k 5 1E]

R & IR BAEBRBED R v X A Y A H )V AR X OVERESE TR D g & 2
D RNA L7, F£72. NK AT —0 52-54 OShAR X OVERESE T E1K % H
WT, T3 B LWBPA, 17Ta-=F =)L X N7 A4—/L (EE2) OBMEFE £~
TR % 5 HIRATV., B ORI E 2R S RNA Z5RFE L7, s L=
RNA ZFHWT U 7 H A APCRIEIZKY TR BIG TR EIT= A oz
AR (ER) B THBLEMNT LT,

(RS ]

X B A A BT EDOEREREEDOHEST & LI & BICBIT D TRbi&E s
THRBEITIN L=, 22T, SEIC T3 ZBEELI- L 2 A, BEEKRSICIF
gk L ORBICB T D TRb EInFRIEIIIIM Uz, — )5, ZEREE T DOATIEIC
BOTHEWRIEDNHER STV, T3 BREIC X A2 RBAEOHINTRD 5
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oz, wIZ, T3 B L BPA, EE2 2 W2 IRBEEBROFE R $hA DR
CRBIZEIT A T3 35 TRL & m FHEBULBPAIC L W BRICHHES -, LvL

EE2 [ZAFIBIZ B W T OAFEICIE Lz, BREZE THEIKOIFIZIS I 5 TR &
E%%ﬁiwa®%“’iofﬁﬁiﬁ%@ﬁﬁﬂotoé%KJmEE%
R EIX, BRESE TEEDOFIE CIXE - 7208, ShAEDRE R X ORFE Itz
K<, ﬁﬁ“*ﬁﬁﬁ ICAHEZIT R -T2,

[E%]

ﬁ]é@ﬂ?ﬂ)ﬁ&if@b:ttﬁffﬁﬁﬂ:?%’g T DI PEDR N T L DVRIR S
4IN %%@HWijﬁ%TW%Vﬁién%Lﬁ%%ﬁ B RN
ol WnTo A4 7V A 7B LRI Z1T O a2, FRISRER
%%&W%@E;E&bgﬂkék%z6ﬂtoit\mm®mﬂ¢miix
ka7 DAEIRERS & IR D ERHERE ST,

EESa)ii<]
LB I BT, TREBIETZ2FBLL TV HMMOIRE KT Db P E s 2
NOMERDH D,

FRIERE
O Em
PAd®

Ofein-HE
PAd®

@FRIE

ENFR

LAk = EiE £, %%%3\m¢ M, BRI, K&K, FoRE
[k Y~ T VDEFERR I BT A F =L X T V4 — )LD
BB LR %S 12/12-13, 2013, B

2. HE fe. HEEE. REAFES. FFOFRER THRBEALVE X FHE
ENAFR Y XA AT TVHFARIRAR LT V2 RREE 3BT ALY
EIHEIEA OFIR & RIS T DiEVY ] REAR/LVE RS, 12/12-13, 2013,
.

ERFe
1. Minoru Takase “Sex reversibility in amphibian and its applications:

sex—hormone—inducible sex reversal in Kana rugosa, sex determination in
Silurana tropicalis, and model amphibians as environmental indicator”
International Symposium Frontiers in Amphibian Biology: Endangered
Species Conservation and Genome Editing. Hiroshima, Japan, 27-28" March.
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1. Bl2rgesibhse HARFE (C) [ = WREHEINEIZ 6 2 N <
SWED T A v U AER ST R 8RB REE B R 1,000
TH.
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Bh# - 1 EES (Keisuke Nakajima)

IR
1. EFEANORS SR 72 7 SRR D BR%E

The exploitation of germ—line-specific genome editing

[H "]

ARFFRIL A HEIC 38\ T TALEN & F W CTASHIRE: A 7 ) DREE & 1T O
FEERRTDHHLDOTH D, ZOFENMELTIVUITAE, iz, 2R, Mk,
AFEFICRED D “TREET T DICEER” Ba 0 EE I R EEEK % Fl
TIHAZENTEAHL OIS, ZTHLETFO BESED L IIREDTZHIZY
IN—=ZAT 2 RT 4 v 7 A% W TfRNT ISR FIEE T - o8 A T OBEREMHT 3
F1 TRIBEE 725, 2O OF 7= 72 5 JITER 2 72 R IR OFRBRIC S22 B3 5 L DO TH
0. NEOREDOHEICRE LS FE5T 5,

VTR CHEWEG T 2T 5 7 v 7 7 0 MEIZIRMERIE B ST
Wevw AR T v M DL —HOET NVEY TOHRARETH-T-, L)L
Z ZEAE DRI ZEN X° TALEN, CRIPR/Cas9 & o 72 M s iR EE & Al HE & &
HH LW — B3R A LB SN TE 7, 260 — LI RNA % S F5 90 TE
AT B2 CRER TAENFIRETH D . IMEEHIIE 2 3L STV RV
AR, Bhe 0O T OFERBM THMIERET L EnRmaInT
=7,

AWIEETEH ZIIN AW TAaFE LR T BB T2RET L 2 &1L b, i
ROIDTNE ) Ry BAT AT )VEEH LT, 72 TALENIEDR R v Z A2 A
TNV THAENNIKET D52 L 2R L, Rx & BT I 415 TALEN Ol o
TENNRLAN THLINE R L TE T,

TALEN VEIZ % v X A YV A H T )UIZBW TR CTHINCHERET 2 Y — L TH 1,
FERERIENBE T EMET S22 LA TH D, LL, ZOHIETEHSE
O DOBIA T2 L T D & W I RGEIE2R < Bl T ORE 2 B0
AEAT 2 720232 TCOR B T PIE SN TR T D F1 O R EEK %
WORTER B0, b LHIER & T 281035, ik, 208, MRk,
ATREIZEED D “TREKRTTZOICEER” BT Thothh, BRICED
BT SN ERITIR O E TR T Z 21T TE R0, e TEMEZE
596 TR OAMAL T2V CHREME AR T 2 U 72356 121X F1 Tl 5 O R LE s
TR INTAREMAEZELZ EIIRNEEE 70D, ZOMBEEMRIT 57201
ITBLOFAE, R, ZRE, MERCENE 15 3 AR TR OFE )R - D Fr % i
L2 R 72 572\, Z 2 CARMFZE TIZEL O A FEM N D & C TALEN Z @) i 5
FIEDORIEELIT O,

[k 5 iE]

TALEN Z A FEAIIE O Jx T2 5 72 DIZIENW K OMDTHENRE 2 I D )3,
ZIVE TORBSRCEAMBI R EIR S oD HENAN THDHEEZOND, —
OIIAFEMIE TOIH mRNA DEEE TN D Kol T 5 HETHY ., 2 HIZ
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AEFEAN DI TH X7 B ORIR 21T 5 HiETH D, —DOHDHIEEITH
7o DIITAFEAE D A CHBDTOI DB O 7 vt — & —fEi % [ E L.
TALEN @ FICHIAT, ZNE R T AV 2=y 7 OEEHWTH ) A
MAATe, LU, ZOFHETIHENBIE I EIC N T AV 2=y JEW A
EHT2XERH Y, 2L O EF N EVE LT D, ~ODHOFEZFEBT
BB  HHEMLEFD 3 UIRDRICIDEEZ BND, Z DiEIE 1T germ
plasm & MEIN D GFTTHILL TRV, germ plasm & 5 TeIFEIER 2N A= 5
FZEL TV ZERT 7 U Y AT T A THHRTND o_®ﬁﬁ%®%
BN 2 D TN A DIZ mRNA @ 37 UTR Th V. frfasz e B HE O mRNA |2
DBETD 37 UTR 29 2 &kt Y8 H/E O mRNA 23 A 5B AR 12 @%L\
FEEENEEAEZO SO AHMICRIET DX o120 b, ZOEIETD
3" UTR % =— R3 5 #d4 % TALEN FEL~ 7 & — (2404 4uiE, TALEN ¢ mRNA
X DBEETFD 3 UIRZEHSZ L2785, 2O mRNA 50l v V=7 v
= > 9740 TALEN mRNA [AEFEARAIZ RS U TALEN # > 327 B & A SHAIRE I )R
ETDHEZEZLND,

ZDOHIEOHFDEEMHRT D720, TTIEHAR Y H AV AT Z DiEls
+n 3’ WR%ﬁm—*/ﬁﬁ\ﬁém% HED mRNA 2L, 77U >
AT v & RIRRIC A TR R R E SRR T 5 2 & 2R3 5., kI
BREROEMRICEHD LT F—EB 2 & 5% TALEN mRNA |2 2 OB O
3 UIRZMIMLU TRy ZAV AT TIVDOZREINA =l a v miTH, 2
DFF, SR TF v F—EBDOEMTONRVWREE TS, Y=g 7
% mRNA DEZWD S, ZOMEEKEZRARZRICTVE ) Xy ZA Y ATk
ﬁméﬁéo%%M5F1@m@¢@ MZTVE JHBERZ2DOT, A=)
va U EITo T FO OASEMIEICIIT AT e v — B OfE I 2 EIE 2 FL O
TNLE ) DEEGEEFELL D, ZOXDITFur T —EBEENLET 5 LTl
D TCEDCZOFIEORIMZMRT D ENAREL 2D,

(Rl ]
AWFZRIC L VA RITIE L A EBAEROIN R EZFHSFO b EmWshERTtre
JDFl #1552 ENTxT=,

[Z%]

AMFRITAFBIn T & LTFr T —B 2, Te ik e Sl 5
LR BEICAEMEA~DEREAREMD Z LN TE D, ARIFSH
(BB L, ERAE R 2SR b D &9 5 & & BITATHMN LA O AR AR
B OERGANREHRANDLENDD EEBEZDND,

EES)iny=:y

AWFFEIEFEA, B, RRE, PEREL, AR D “FRREK T OICH
BE727 BARA AR U TR 215 2 2 (S A5 D 22 ﬁ%%%ﬂ?éi&f
bV A%IO LD EIEA ORREZMIT T D2 H T2V R~ 2B TS % &
SO DT & 72D T EDIRF SN D,
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2. TALEN JEDOZhR 2 IR BT a) E S5 J71EO B3
The development of the TALEN method to improve the efficiency of the target
gene disruption

[E&Y]

BEHHSE T2 WIEE & DOBR DB 5 E 5 mid-blastula transition
(MBT) & 0 & BN AEBERE T 100D B AW A2 R O N5 HiEZ T 5,
ZDOFENBRE SNNEIRE B OBEG O & 2 5wl -8 0 E %
FO CHIZETHZ EMRAIREL 72D, FORER., Mk ER DL, RO EED M
NI | BIFED A B — RDPEEIZ B3 2 &3 IfF T & %,

(R kt-J71k]

T 7V R AT AOIIRRAZ TR L, MR BRET D, ZOINRE
MRS TALEN & A V=7 va v LIckk, a A7 m Tl s 8, ol
DR L CEINSE, 2 S¥ 25, ZOJ57ETIE TALEN Z JNEE# G TR
SHEAMB ZENTELDOT, TALEN ORBEENE W E SIS ED 2
EMFREE 2D MWERBANLREZHGLZENFARETHL EEZDND,

[l 5]

ZDOHFIEITE Y MBT LLRTT 100%DNHR CERAZEATHZ LN TE T, L
L. JNEEAAE G TALEN OB BLEIIME S | SAFRIZH VX7 B NE AITATD
D ENFHTIT o7z,

[B53]

PRREMA T TALEN O E 2 FIFIE., & 512 BV BPEOTE M D550y TALEN
THMEFEIC 100%DEREANREBOND LI RDEEZOND, ZDT28H
\Z polyA DFHINED T RZ21T9H,

[k ]
Z DIFEDHESL S AL FO TORAS THRAEDREIT I FTRE L 72 D | BFFEA B —
ROEBIZRL 25 b0 &b,

3. VAHTIVHAEDERETORDOIBNEICIIT D ouro BT DHEARE D PR
Reexamination of ouro gene function in tail regression during
metamorphosis of Xenopus tadpole

[EAY]

FEE & 728 2009 4E1Z PNAS 12583 L7~ T0uro B HE A FEL L T\ 5 BB 0E R
ICEVHEEINTIBMET 5,1 EWOFITEHTI b D ThoTo, SIFFRTED
DOWFGEESEN (R T T A ~ v 7 AWM CITR O I B BRI A L
VNIRIGR LTCT AR b= A% 2 L, %322 CTHIIRANEE 4y iRl 5
DSHURIR A VR OGS EIRT- & U THE S, Milan B354 R, JEA TV E
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ERET 5,1 EBZ T\, ARIFEIEL. 202 OOFAFHLITIE LWV D D,
F-FORX, EFHLOMENRRKREVONEZIHALNITHZ EEZERET 5,

[k 5 1E]

ouro 1 BIa¥ & ouro 2 BT OELLN—TFD /) v 7 X0 TEERORE
OBHERIHI S D EEINTWAD, ouro 1 B+ & ouro 2 BinFIZ%d
% TALEN Z{ERK LT, ZD mRNA Z R > Z A Y AT Z)VOZHEINT )~ 7 T
NV EERLL . BRERE O R OB A BT 5,

[ B2 R D ]

ouro 1 BIn1 & ouro 2 BInMEEE L= 3:/1/7%{/!5% L7c, 5%, O
HENVDRBUZ LV LD F1L 24U S, 260 ouro Bin 1 & AT L C,
K2 \ZRHST D RIAMZ BT 5,

JEERR
O FRER
1. K. Nakajima and Y. Yaoita (2013) Comparison of TALEN scaffolds in Xnopus
tropicalis. Biology Open, 2: 1364-1370.

2. K. Nakajima, Y. Nakai, M. Okada and Y. Yaoita (2013) Targeted gene
disruption in the Xenopus tropicalis genome using designed TALE nucleases
Zoological Science, 30(6): 455-460. Most Read Articles (Previous Month)
of Zoological Science.

@ #egn - HE
A4S

@ FRRE
ENFE
. 18 F=0h. ®REHK % [Xenopus tropicalis \ 23T 5%FE TALEN DL
$><J
55 36 [B] H A AEM 2 FS M (20138, 12)

2. 5 EN. KB FHRE [Xenopus tropicalis (231 54-FE TALEN @
bl ) 25 84 [Bl H KRB R S, 1L (2013, 9)

3. ME  EN. KB FFER [Xenopus tropicalis (231 545FE TALEN @
thig) XCIJ MF7etEss. E#RTT (2013, 9)

4. RBEZ, MR, IEHHH, AE —, ok &, IHRAF, Bk #,

RS, BEE-B, I B, AMRELSE, Pt B O A, BRI,
A 5, fEH B3 Ry 242 AT O « ARHERBEOBIL - 72

39



55 36 [0l H Ay AW, M= (2013, 12)

5. FIKMEE, MAREA-, fEm A, HEE—H, PIRESE, T, Ak &,
PrdRos, BB, Bk 2% eI, EHIER Y ATTL2HMoT

WETN? ] 84 Rl HAEW TS BWFOAIL. EBFH (2013, 9)

6. MARHEE, gnk JE, HEHHA, AR T, EMHH, HE-8, gk 2
PRI, PRS-, RESE, My, (EEEE DR LVWEREWME L

TOFR Yy XAV AT T)v] 560 8] HAREREY S, > <X (2013, 5)
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DRI DZ 15 AUk

BRETIIE B B s (EARIFZE C) Pk 2 5~2 742 (1950, 1300,
208 0FM) HEE 25430080 HIJEEE4L © / v 2 77 MIEOKIC X
BIIRGER ) v 2T FEIO IR IR ER R4 - R
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BhZ - HiE—BH (Ichiro Tazawa)

WFIEPE
LV A RRVEIZ X 5 R WA AED R UIWEICRB T D RATT 1 v 7
B DFHE DO

Reproduction of homeotic limb—induction on the amputated tails of anurans
by retinoid treatment

[H ]

2 O4EFERT, HHEEM E L IR Y ESONDIR AT T 4 v 7 BERN/PE S
N7z, 4> FOBEMAEFONEDRT AW LL T/ A4 RTUET L L, B
T, BIEOEREENECLT-OTH S, ZOHRIL, THEEW D N2 —
VIS A R AR E M LI SN, A v RET—r v DR
TR CTOLFHRIN, 77 VAV ATI AR Ll noi-, i
TERICILS BN I TIIHEHR SN 2o, ZOWRMA, WFFeE (FFiC.
A v e a—a v PO OMIEE) N OBGONEE 35 2 &2
LLEEEIZLTWA D EEbiLd, £ LT, AL T 4 v 7 BIBKR 51V
AN TIEEL T EN TR o2 O REBRBEHO -2 THA D, Foxlt
COBRELEL, HD L ZOBREMET D720, A TESICATAHE
RIEEWAEEZ AW TOAWNWAREM TR ALT 4 v 7 B OFH 234
77,

(B8 & k]
TIZVBIRABTN, R BAVABT), =R T AT, Y~T ™
v, BT, =T AT, BIXOT I T AT VvOHAEEZ AW,
FBEZOM L, LT/ A RIEIRICE L, &2 AREE Lo, BE2NBHE LG
DHLETORIMEBEE L, RATT 4 v VIR DE Z DB E PO,
T, BONTEARALTT 4 v 7 BICB T A ARG~ — I —DBIE %A
RT-PCR TL 57z,

(AR ]

WP LUT-=R e T AN, YT H AT, BIXOT~IT HH/LD—E
TREIWG I W2 BEF RO DL, RALT 4 v 7P E RS 5 2 L
(R Lo Z EV MBI LT, T A AT ABEE LR EOH & 0 oG AER R
TRUKZIT) ZENARBRRAR T OICEHE 7, ZTNHDHRALTT 1 v
7 BT RER IR b plR Uy Bg &M IR O~ — I —Bia 2RI L T
AV

[(EZ%2]

ARFGEIZ LD K TIIHD CTEAFTT 4 v ZHIBRICKS Lz, 2Dk H 7%
BHEZRER A LT ¢ v 7 B BITEREEY CIXEAE F THIRIZHID 220, Lizddo
T, ARBFZE V—T1%, BHEWOERERICET 2872 A 2551 o0
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== RAREM A ST 2 LT B, ARWFEIZ T DR BMATIX. AR REIC
VBB B T RE TS - 72 B O~ OMBLOMEA 2L L, AT & LT
MELEZEZRTHREE 72, Lo T, NAMLF /) A R EERER O
fa D iEMEE & ORRN R I NS,

EES30)=)

VF A RO T FANRED XD 7l CEREMBEICREZ METHHND
Z LT MAKEICR T A AERIO F FIEIRT D REI & AT IS L X B REK
EERRET HHEOMIAICIEN D Z LRI E N D,

W78 SERR
O HE
Kurabayashi, A., R. Kakehashi, I. Tazawa, Y. Haramoto, T. Oshima, Y. Ito,
M. Sumida (2014) Improved transport of the model amphibian, Xenopus
tropicalis, and its viable temperature for transport. Curr. Herpetol.,
33:75-87.

1 HE—I (BERE) . REKOFRS TAFBEREMAFHORIBICKIT 51T/
A FICKDHRAFT 4 v 7 BIER] BARBMZF2E 84 BIRE . [T, 2013
F9 A

2. EH fo. HEB—B. REMOFEE, HAORR  THRRBRALECLDFE
ENAR Y Z A AT TVFARIRAR LT VS RREE 3R BT ALY
EIHEIEA O & RIS T DiEV ] REAR/LVE R, 12/12-13, 2013,
.
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1. Kashiwagi A, Kashiwagi K, Hanada H, Suzuki A, Takebayashi K, Kurabayashi
A, Suzuki K, Furuno N, Tazawa I,Nakajima K, Yamamoto T and Sumida M.
National BioResource Project (NBRP) Xenopus (Silurana) tropicalis:
Standard High Quality Inbred Strain for Biological Research.
International Symposium, Frontiers in Amphibian Biology: Endangered
Species Conservation and Genome Editing. March 27-28, 2014.
Higashihiroshima, Japan

2. Ichiro Tazawa, Yoshio Yaoita. Induction of homeotic limbs by retinoid
treatment on the amputated tails of Japanese anurans. International
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Symposium, Frontiers in Amphibian Biology: Endangered Species
Conservation and Genome Editing. March 27-28, 2014. Higashihiroshima,

Japan

@ FBHFES O T ATV
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[(BEE®R - RIEEZEFR IV —T7]
KHEZFZ - FAAKRMEEE (Akihiko Kashiwagi )

FFENSR

1. NBRP R Z AV A HZ/NVOWIEHBID =D DR E . Z DO /% iz
iR RS

Supplying NBRP Xenopus (Silurana) tropicalis for research purposes and
proposed research using such frogs

[(HAY] MABITRWERZ ZZ 0N A REZHATWD Z b 1T B LW
18 fAdD I — 1 v /X TII T TICHEE R FERENM) & L COMN 2 /N, LT,
20 AKX BT NTWELIFEIZARE T 57 7 U B A H )V (Xenopus
laevis) NES « EWFFEOEE2ET VA E L TR O 5E4ES T H
WHNTE T, & ZANZDOITNDOYE | BEHEREOMRE) b OB EIC
KXoTHALUTEREAFBKRTHY, FLAERD L5~2FLEWVE VoK
AT DO, A HOEMBT, FICBRFOMEITTHITOHE RS o
72, ZAUTK LT, L TIEO 25K TH /) DA X0/ &0, @FAEDHE
THEAARFERI NV (k6 7 AL MES » H) . @F /7 ABRLHIDMEFENKE T Lz 72
EOHmNG, T 7V WERHOBERKICERET DXy Z AV ATV
(Xenopus (Silurana) tropicalis)NRA N7 ) AR OE R REREW & L
THEAZHEDTWD,

M AEFEMFERE R, 2012~2016 42T T, GBI E O EMT 5> a )
WA A Y —=2TF Y =7 s (NBRP)IZEN, AFEECHERBBREICR v X A
VAT )V R 5 D3 E THE— D BRI IC R4 STV D,

CRFRDOREL] Ry XAV AT EHWT, RAEXT CICREFRLFWE
DOWNGWH < FLEZEEZ L, H D WITES T-RERE DT D72 O OBAR -8 E W
TEERLL T b, A%IE, B8 OBl 1B E O BRS . MEMEFRE A1k
2 X DI OREAE - BAR TN T — 2R EESEROEH, I2a—F TR
VAR EREFEFTH D,

2. NI AV 2= 7 A7 YV —=2 T7EE WAL E I X D BIRIRSR LV
E 2D < ELAEH ORI
Evaluating chemical related-thyroid hormone disruption using transgenic
screening techniques

[BR] BREPICHEET D, RARL LI A TOLEWE DN IEH 72 N5y Wik
BBENSELT D Z EICX 0, b FOBHEAEY DR AL AL AT E, AGH,
PV, ATENCERE L T L., SBICIIHT v OREEL LELT D Z L NEA
SNTWD, F7o, EEFBSAEDOHIIIBREIC I 1 2 N < SLEFE (EDCs)
NOBRFE AR IS TR bz D EE X BN 5, EDCs DIEH A 1 =
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AiZiE, AV LB X —LOMAEBKRIZL ELD . RALECOERK - B
- NHOE, L2 —0U Vb EREEND, %< O EDCs 13IEH
ICEETBRETH 200, BBEREENICEDER I D, BERAEROLRE
BRBIIFRBARNLEANTAI EZANKEL, TOVAT AT b~D EDCs
BEY X7 2WETDHOICHEHATHD, AR TR, FRIBELE T I =X
NELIZT U T=A N ThHMEFEWE % SEICHRET 57200 F 7 A
Vrx=v I R ERET D

(k] AR VR VISE L' 72 — R A5V EGFP BIR T2 %BLT 2 M T v
AV x =y I ATT)NO FL SEEZANT, BIRIRA AT [T3 ; XREE B
KON T3+AETEEEYE - 3K [SE8hRE ; (Pharmaceuticals and Personal Care
Products; PPCPs) JIZHg#ER L 7=,

[EFL L 522]  REMRBEICShAE D BGFP JEMEIZ FUIRIR A VT IR ITIRAT L T
MUz, ZHUcxt LT, FEBREE T Liz7od, #wE IR v % 3
ZARNTHDLZ EDRbDNoT2, ZTNEDRERNG, ASETEHRELIZZO T
VAV x =y I HEIVRE RN D EALFEWE & BIRIRRVE UK L O
HAERAZfE TSI LS EEE T invivo "M AT v A TEBHZ N
N T,

(kD] ZO R AV ==y 7 Rifa VT, SRR WE O
Hinldd & LVIREMONEIEMN T2,

3. TALENs ZfAWN/= /) w779 v 7 7 U Y A H T )L/l

The production of knockout Xenopus laevis using TALENs

[HHR]  AAFFED HAIIEL, DNA A R A A @ Transcription activator—-like
effectors (TALEs) & I K A A o OFIBREES Fokl ZHft SE-ATLX 7 LT
—8 TALENs % MW7 BERBR FRREEEN T 7 U 1 A )V CRh =R H
TEDLNEIDERRD L THD,

[ﬁ&]%? VERICED ST v —BiEL T (try) . BLOIEOEKIC
W H g~ A X —iilliHE (s pax6 ZRERIE 95 TALEN 27 7 U B A )V
fmﬂdmkbto

[ & BE2] DNA2 AREHOBINI A Uiz b FERRIREFER G0 L DA
DEH - RI AFADRZY try BEV pax6 WEE O/ v 27 70 hBFHE
STt JIE TIEFMEBLIER %E TIREENUE - /NIVEDS S TR b7,
TALEN IR BRI TR Y A T TV AR 2 DI IR IR T
ifrcdh o Z LFEH ST,

Dt dEe2]  TALEN 352 CRISPR/Cas9 D BAFIT & » Tl AW B 5 R8T
7o 7R B BEIZ 22 A L TN D,
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head-deffects in early Xenopus embryos
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The differences in the establishment mechanisms of gonadal
sex—differences between XY and ZW sex—determining systems
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Mechanism for thyroid hormone—induced shortening of anuran tadpole tail
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Disruption of Vitamin E-antioxidant—function in response to paraquat
(herbicide)-induced structural chromosomal damage in cultured anuran
leukocytes
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Butylated hydroxytoluene does not inhibit paraquat-induced structural
chromosomal damage in cultured anuran leukocytes

(B EDEEHIRS L, 6 DAL LD EMIC G 2 5813 K < b
Mo TR, EX IV EDOEKRT Ful/ ThoHImibmEan7F ke Kua
XMV AZEZ IV E LRBRICIEE B L2635, LR s,
S a— MMz ko THE I N8 /L 3 I EREIE O Ye o (K8 18 % 315 2
LT D LARARBE A NS DR L o, 20X DR 2 D,
B4 I VERERIZ, N7 a— FOIAFETFIZHDHE RrFy hLm U 3AkOME)
X THLIVBILIER 2 <E i, X7 a— DE T N F—EbZ Enbn
STo, ALFWEN M TEH < 56 & BEMIIERT 256 & TIRZ o= 2
B2 D —2oDHITH D,
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Acetyl-L-carnitine suppresses thyroid hormone—induced and spontaneous
anuran tadpole tail shortening. Hereditas, 150, 1-9.
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Hanada, H. 2013. Herbicide paraquat genotoxicity—enhancement by the
phenolic antioxidants dl-a—tocopherol and 2, 6-di—tert—butyl-p—cresol: In
Kobayashi D, Watanabe E (Eds), Handbook on Herbicides: Biological Activity,
Classification and Health & Environmental Implications. Nova Science
Publishers, Inc, New York, pp.191-211.
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L AEMFSM /NE TSR, ARARTE - WlEREZ, JE LIERE, Ex RIE=, BE
TR, EERSEST. PERIE, MARIRE, TR F LA =F AT LD R
ARV AEREEN O, AT 8 4mIKE 2013 £ 9 A 26
H o RO

2. MIRMEE, gk R, HEHMIA, MR T, (EMBH, B8, gk 2,
TEES, AT, AMRESE, fropdly, (EMIEsSE HLOWEREBYE L
TORy ZA YA x2/L] % 60 [0l HARKZREW) 72 (201345 A, S <IEXHE
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PREE A EE)

4. MAKRBEE, AR T, TEBEBR, 8RB —, 85K &, MHAa 1, Bk 2
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FrEBh# - FAARE T (Keiko Kashiwagi)

WFFENE
1. WAEFEIZIT D TALEN H:4fF 2 W 7o BE B A s 1 DAt i
Targeted gene disruption by TALENs in amphibians

[ H ]

MAREIT 2 < OIMEF R BB A 2 TV D 2 Enh . BHICH Tz o TREAIIZ
BEEREREYE L THOONTE 2, BRESCHA L W o T BIROMIT A M
BT V=7 2 —%2 5632 LdHA B4 TH D, EEMAIEOLRER
28T 5, BEHEMmE ST REN RIEOED E 21T, 13&AEOEMFETIX
Ao, 29 LIEBEREONHRFEO S THELZH O NI T 572D D RO
—2& LT, ARV TOBEFHERIMNZE LT, 5T 28R 10K
RERD ZENRKRUITH D, Py TAEMBEHEROIUAR BHHEEZ, AR
— TN e SRR T B2 & IL[RIBFZE 21TV, TALENs 2 VW T A 7=
IV ORERER TIE 2 ATV 5,

(7]

S B AR F DORRIEN R R D 72D  CMVieGFP 77 U B Y A H )L kT
VATV =y R E AR O T VB AR S TR B LRI (F1) I
eGFP TALEN mRNA Z BEfSIEA L7z, & HICHNIEMEE S T ORHEERh Bz >\ T,
AT =BRICED L TFr s —EB8 T (try) . BEOIROEKRICKLE 2~
2 B —HIHEE T pax6 A AERY & % TALENs 27 7 U 5127 A H = )L fE0R I8
ALTe, BEREBE T O % EGFP dt e #l%E, Cel-1 7yt A, KD —7 =
v AFEMTIC K0 BEE LT,

[ & 552

S BAGF DORRIEN R TR D T2 DI  CMV:eGFP 77 U B Y A H T )L kT
VAV = VREEHAERO D T AR S TELNEZEIFD IS
eGFP TALEN mRNA Z BEFSIEA L7z, & BICPNIEM B G F ORI AT DWW T,
AT =V BRICEb S Fu v —BRIET (try) . BLROIROBRICLE 2~
2 B —HIHEE T pax6 A HERY & % TALENs 27 7 U 517 A H = )L fE0 I iE
AUTe, 1ERVBRFOMEE %L EGFP w t#lsE, Cel-1 7 vk A, KT —/ =
VAR L W MEE LT, & BT, EGFP a1 & Fru s —PEa 2L El
ELEEZA MEBLETOBIEANELIMZONDSZ EbbroT,

TALEN FERUB R THEEEIX, Skt Aokt b3 85+ DR E%Z1TH D
WCIEEICTENT-HITTH D Z Enbhotz,

LRk DR

Ak, TALEN £t & W CATREICEE Qs T OB Z1T V), B HRHE
ET L TS FETH 5,
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2. MO DU < S E O B

Assessment of the effects of endocrine disrupting chemicals on amphibians

[HY]

N IH < FULFHE N O F H 240701k, 1996 i1 —7 « LR
—VEOBRE [BEbh LA nHREN T TH D, EDCs & IFHNTEMER L
ELVDIEFRIERZNLSETAIMEDOZ L THo T, FbHiTk FEELEW
FEOEE L~V TOHRAE « MM, IOFE, 178, 155 SRR A
ZRIFTIEND TR, BOFERICHI B2 52 52 L bBashTns, N
Wi < EUALEE D % < 1B E THRIEME N @ T2 IREEIENIC
B SEMEREZ LT,

FLEEIX A IR EME CIE IS DO EY B HOWNWTY AT V&2 W TH
_RTWNAD,

[T51%]
PR E DB FEIREIR NN D A IR FEABBE D A T T AR 2 BRE LTz,

(AR & B %]
TR, RRRIR U~ DRENNR D B, AR AT BE B S0 E H
(X D REEMED <L AHREHIEY —/uiZe D 2 E BRSNS T,

ke ]

oW < EUALESE DR IL. tERLVE AEA O Hi R V£ |
FHEFRNES SIBERLVEY | BIBREFRLVE AEHZRT R EZIGITHT
HEWVbTWS, WAE~OREZM L T, AIEBEEYE CE IR O FZIRI1X
Az SN LT,

3. NIV AV ==y 7 N EHWTZHRBERLVE D <EWER 7 U —=
VT VAT ADORR%

Development of a screening system for thyroid hormone disrupting chemicals
using transgenic Xenopus

[ H ]

BREEH DL E ORI IR (20X, Nowo < ELER) »fE
N TWD, MAEOERBITFRERLVE S (THICSBL S TS, EREH
DER=T X I IO TIVA~OEROIED B 2T RERAEN R DBHE TH
2LV ST, OB EIRIRE AT VL EUER 2B WE O AR
BORBRME & L TIHEFITENLT WD, FAEL, FRERLE 7 S=2 K
FLET U T=A N ThIMEFEYEZ GIEICRET OO N T RAY
= I RRERBETCHDL, TO—HE LT, THICEVIEELEND TRS
BLoforat—H—/Z o= LR AN T 2T —BEnA A S
HTOL TV R—F—_I Z—FEBANLTEHENTT 7V Y AT v
DEIFVATV =7 (Tg) RFICOWTHRINTT D, ZORMEFIH L7 TH 2
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 ELWE %53 5382 OfESL A B L. F1 RO TH UGS HECAL - D
AN T 2T —BIEN B L Ml 5 HiEE R LT,

[ k]

I TITHINL L T 5 TRpromoter/enhancer/Luciferase Tg 8 2D F1 shA 12
xR REDO THT3) A EEL XL TOLY T 27 —BIEHEZ LI /) A —
A —=IZXVPE LT, £, AV /3R LV200 FOBBMEE 2 FV T in vivo /b
V72T —RA A=Y U TRIT BT o T

(R & B 2]

invivo o7 =7 —BA A=V TR ORER, THIZEWKNEERT Z
ERBN T DHAEDOKCIURLIZBWT, WLy 7 = 7 —BIEEOFE %
MR Uiz, F/o, THIBEZE SN Te hEDOREY =2 — b2 HWW LY 72T
—BIEMEZHE LR, IR LR — 2 — ISR O R bR ST,
PLEORERIZEY, 20 Tg ZE AT, THINEMEZ VY 7 =T —BIRMEIC
EONWTE=F—THIENARETH D Z EDFEH ST,

[k B ]

FEFIZE L DANTALFEWE N BREF IR SN TR Y 2O ZIXIES 72 TH
TERZMN<SET2LOREEN T ERMBN TS, TH IR AEZTH L.
KR AL AL T ZAOMEFFIZEHE 2B 2 KT LT 5, BIEE DTV S 10
TR EOALEME D H BT, B hEE0RAEM~OLZEENHER I TS
HDOIIMENTH D, BEMEICETLERESDLT-OOEINT- in vivo RERIEIX
Wil TOREPEBOBETH D, AEHETHRB LIV 7 =T —F8
BIGFEEANLTZT 7 U Y ATV Tg 24T, THOME 2 < &4 2 L fE
HINDIFEWE &R - Bk - JSIREICHO NS Y — e LTl TAEH
Thb, 5k, IebIZZ o= VREZ AW, THIER Z 02 BT 2L FmE
AT Y —= 7 LTV TETHD, W< ELWE DAY KT T 2
IZOWTD A=A LEMIH L T,
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Suzuki, K. (2014) Targeted mutagenesis of multiple and paralogous genes
in Xenopus laevis using two pairs oftranscription activator—like effector
nucleases. Dev. Growth Diff., 56, 108-114.

© #in - FE

1. Hanada ,H., Kashiwagi, K., Suzuki, K., Yamamoto, T. and Kashiwagi, A.
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HZNEM>TWETN?]  HB8ARAARHY TS (201349 H, K
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3. MAARREAF'. g ARE ' EREIEWI . AEMFHT . AR 5T HnE B0
R OKE R MARIEE TEASEZ W7 HRRER AR L AR
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% - {FHIE3E (Masayuki Sumida)

RN

1. HPEGEHERET v INF X T Lt AR AT OfFEF FEIHORAL (Hk
fo¢)

Attempts at artificial breeding and natural reproduction for endangered
amphibian species Odorrana amamiensis and Echinotriton andersoni from the
Central Ryukyus

[H Y]

T < I Y% H )V (Odorrana amamiensis) . BFENRE &2 BIZHEA
DHETNVTHD, EREENIDIRNT LITNZ, VES OBREEMEEIC X 2 @R
WG, BEAL Y KU A MZBWT, MEpfatifl Bl FHIZY A hEh, &
Iz, BREBERORRGEEMITHESNTWD, £z, HREEKICOMTH A
RAEVIX, BEREOEZEOMEEILEIC oM L TR, BIRER & i
WORIRFLEMIT, BREE LV Y FU X MO 11T BHIClEESINS 7 L
FRARREMNRD RO LN TS, AR TIL, b OffaJifatifiic >V T
TR IIMIMREEICE T 5 Z L2 HiZ, FEER=EComy) e N TEBE - il EHE
FFHiEZ N LT,

[(R4E} - T5E]

T INT IR T TR R TRARLEMIHEE SN TV ST, TRE
(CIZRDOFFATHGERBETH D0, FH LI, ZOMITHOWT, BECRARLE
WELRAE R FF TGS 215 T D, BERBET ~ I TR L 4 fEE
B2, MBS 2) AW T, AIZRIEICE Y . AR ZITV. T O%OFEA
WRECB T DAEEN R~ Flo, ARAEVICHONTH, BILER & il
Wt BEICRARFESWIVRE FRF T REE 245 TV %, IS PE & R RS PE
ERELZBEDA RAEVIZONWT, TNENET NI Z A D20, Bh o
PEIRG AT 2 s L. T ORILZ b & ICHBEE LR LT, &5 T THAREM
kAT,

[RER - B

MERKBET v INTHF TV 2 T 00, BEE 70 EIROEREELK L
BTEHERTHD, AFRIL, BELE 2% ThHoTo, A ARA T TIL, HHEE
L2 H EBERBEDENEIUIZONWT, EREIFER L CFFEEOF T
HARBEINZ Al Eh U, BEIRATENE 2 H TR0 5 6 H LA & TITbtL, EINGAT
(TEFAMC I T D PEI & RIARIS, KA DEZEKIZR S RWRIE Th -7, £
BREE T H ANEGE L7c 13 4Rl 150 EADMERRICAE LT o,

EESa)ii<]
T~ INT YR T )VTBEFREBE T ON LR EL LA REIE L - FF D
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B M L, MERR R THE T C2HRE2ELZLIZED, TN 6D
IRIEAEFE DB 15 & BIEIE AR S B D TETH Do FHRAICITVNEIN T T
U U —Z2HFBREIZAIL, TN OMBESERFEIZ DWW CEE T EGH & 8Mr 2%
T, THAE 7o ZRIEL TV,

2. N U I TV apE T 7T NVEICET DB ERN: & BT IR RS
BEOEE B (Hkf0)

Genetic diversity, postmating isolation and artificial breeding of the
Indian bullfrogs (Hoplobatrachus tigerinus and Hoplobatrachus lateralis)
from Bangladesh

[H Y]

N T T2 TIREEEIZLY VT 7 )V H tigerinus HSEFFLCTH
LTCEY., AEOBEITIERETEIESN TS, —JF, &I, FEEOHIENT
T T 2 DR RIR RIS DT N~ N T 7 ATV H litoralis & fifE L LT
FL#k L7 (Hasan et al., 2011), ARWFZETIE, N7 I 7 v aBICBIT 5K
FEREOBLBEIIZHEMEZH O NICT D & &I, Zuh 2 FE O AZBL % R BEREAE
EHOMNCTDHZEEEMIC, BADLOERE LK EE>T, I har RN
7 DNA @ Cytb BIn 2T 5 & & Hic, NLZREIC L » TRHEFER 217
ST, BT, AEOBAMEREZ BIIZ, AN OEE L-AEEZE > THE
TEGH A AT,

[FrEE J51E]

NUTFGFaDRNTTHTNLE N~ hTTHIIIZONWT, SO %
MERE L7z 34 26 133 EKRAERE L., 2 b DEEKROKIEN B 425/ 2 DNA
ZAHERL L C. Cytb B 2R OIS 2T Lz, /=, hF 7=
TER (UMEBL 3, HEBL4) Lo~ N T 7 H Vb ER (MERL 1. HEBL4) & HW
T, NLEZFHEIC L o> TREEFERZITW, M zoay ha—LvoAiEN %
B LTz, £/, P73 EKE (MER 2, HEBL1) ZHWVWT, ATRHE
28> TRMEEREITV, ZOTROEE 285 LT,

[R5 B ]

Cytb B{n DB G, N7 TT v =2 T, AFEREIREL 2507
=T LTS Z L, K7 NA—F 2oL, £ O EiZE b T
INSWZ b holo, £o, 2 FEOESHERIT o b e —L EIIERERIC
EFICHRBL, PEZELEFICEBTLTWS, ZRERIL 656% £721% 20% Th
ST, ZIUD 2 FEITAE T-RREECHEREEEIC X A REEII /RN 2 E b o T,
At R LT BRI OWT, BIRRE SO T 72 E 2 BIZ2 L C, MERE AT
AR OFEEFIRDL Z BN ETH D, £2. 2 EEOMER B
HIT-EEF 10,332 DA 1 EIROREORS Tk S B 7, #IEI%41T. 23°C
DA HFaX—F—TCHELRNLEIE LTz, =% 80 0 CH—INEl =H
% A8 WM CRIEIR, & HITZHE% 72 % T L LTz, k% 5 HEM O
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BT P TR LY U ab 272, 23COA U F 2a_X—F—T 2 AMHE L
i, N7 ARMEOPICRB SN TND =7 U — bRBCRE L7z, LRI
SHER 42 BEZADDIRE -7, £EOID 5 6 8IS IEFIZINEI L, 70%
MJBIFIRITEE L, 56% 03 ER I L, 46%05 B R shAEIC 72 572, L
ML, DT 1B IEFICERE Lz, HAEVWASEOM RS, ZHhIEE
RERDBADDOERK & 72 oT, ZAUTMA T, RERBOEREEG: & H 2 E T
DIKIR S, BEEORADDORREIZ/R~7-, H tigerinus OEIH T4 EHW
725 7=MN, H tigerinus OFH T )OO RKREAPFEICITEREE L, Fk, A
tigerinus DFERTREAPE L REZMEFRITT H120IC, BERETOTTO
B CAIEDORE LNy ha—ANUETHA EEZLND,

3.BEMH )L TRV g ) OB & E R A F MRk #8152
Inheritance and dermal chromatophore structure of see—through frogs

[H ]

=R T AHEMNE, JREIR E BAIRD 2 DD OEIERERNH Y | B~
DBIGFEDOL MR ETEAERTRIAT L Z LN 5> TWb, RBFFED H L,
IS DOOEIREREZFNT, HENEH CHENE T TR BT =L
EIERINIER L, Z0BBHEAEZHLNCTHZETH D,

(R Et-J71k]

BEIRT = OERNZE, KGR, BEIR, B (AT 1) OfElEEz vz,
ANLZFFECL D JRAIRE X BARS, BAR (~Fm) [l KERS X
PR (~T ) o BAT RO A TREEZ T2, £z, BT
IV DR JE ORHMREE 2 2720 BAR . BEAR, REARB XJOEWHT =L
DEJZ A MM A - BEMEE TRIEE LT,

[R5 %2 ]

JREAR @ X BAIRA TR ETHREAR (~T 1) AR (~7 1) [+ T
AT 53, 4%, JREHR 21. 4%, EEAHER 19. 3%, BIHAT /L 5.9% : JKAIR S X B4
B (~T 1) S TIREAER 40. 6%, JREAAR 38. 7%, BAAR 11. 2%, B AT =1 9. 5%:
BHNT T NVEETIIRETCTHERAT =L ThH o720, EFERIIRDE»-72, ULk
DFERNG | BHT =V OERUIIIR AR @ X FFAR (~T 1) QDO AZE 3 i b
NFEHITH D Z LD ghole, TORER, AR TIIEA, I, Bfao 3
MO MFMAERNEIRICBE I N, IKORICIZEOER & OERBTFEL,
BT A BRI 72 D R MRS B ST, BAalRIiCiTdadle s Bk
FANTFEAE L, MARIIIIRN 2T TV ) Y —2huT /A R/ NS
MR ITEFIITBE SN o Tz, BT L TIREEMROEN D72 <
REREAOFIEOMIN R S, FOFITITA T )V — I EOREE L BIE S
iz,

EESa)iir<y
DERAT =) E, PIREROTE 28 LWEREM & LT, REE, B, £
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N D, B DR B DK TITHRHZ BEH A v ) ~DO B DIEE .,
7272, 2RRE® EHT V) 3EENNRH W2, LIEOREIE 230720
WEETH 72720, BE LR REATO-OKENMLETHY . BIE, AIET)
WEDOT-DIZ, WREZRATEY, I5I45%F. ERCHET X, HFiEo
BHEZ EIF2 5972 TRk (EaFERERS ERERZEN) bULETHD,
T, A% TEWHT V) IZGFP(HAERE) BB F A2 27WERT X —%
AoV lyardTAhIET, NorvAaY =y [ABRTTIV] BVER
T5, ALY, BEFREOEFEZNTNOELIZELSTY TV A LT
BETX, ZOFHETH, 72— —0OEFE2EZ2H LT, SEIEhhE
(LA DI ~DIS AR AIRE L 72 5,
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H (2013411 H 23—24 H, INSREILET ; 5 - KHEETR)

7. EHHFIS, SEEERIL, AR, THRA T, SR E, e [T
7V AT TIVRFERORMBEIERRIC T ANV 0B AARY T
U b RS FERSEFT, (2014451 H 23, 24 B, FEFRH 2014
F£1 723 H)
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Takebayashi—Suzuki, Keisuke Nakajima, Satomi Kobayashi, Junko Takenaka,
Yuuna Tamaki and Masayuki Sumida “National BioResource Project (NBRP)
for Xenopus: Asian hub for the international Xenopus research community’

Xenopus PI meeting, >K[E Woods Hole Marine Biological Laboratory (2013
8 1 HfF - MR, * Speaker

2. Atsushi Suzuki “Molecular mechanisms of frog embryogenesis and its
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(IISS 1V), Brawijaya University, > K37 (2013410 A %5 - #K4H
)

3. Atsushi Suzuki, Akihiko Kashiwagi, Keiko Kashiwagi, Hideki Hanada,
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symposium  “Frontiers in Amphibian Biology: Endangered Species
Conservation and Genome Editing” , HJAE (2014 4= 3 H 27 H-28 H. 27
H ; RAX—%5FK)
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ORI E DO AN FVIRTL
Beitse g nigha  BEpse (C) ()
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Bh# - Bk 3 (Atsushi Kurabayashi)

WFFENE

J L EE BIZH1T 5 SINE OFEFR :SINE2-IXT RER VB LIOHY 777 I U —D
A EL YR

Survey of SINE retrotransposons in neobatrachian frogs: Phylogenertic
origins of SINE2-1XT homologue and its subfamilies.

[ H ]

=)L H (Neobatrachia) 1%, BAMAETED 95% & & 1o K72 FERET
»b, KEREOY T 7 —7" (B~dif L) 0% I, KEBEIZEW
IARPER &SRR 2 A Ul & &5 —J7 T, (ERD 51 RFMNT TIIfRR <
TRWREE EORIEN RS < o TH Y | IEME AW MR 521 72 2 23 )3 K
RIRPL T o T, £ 2T, AR TR, 1ERIEIIT 2 WRIEZ o, 5K 1
SINE OFFANIZ IS BMBNTIC L » T, IO OREEZ R T 5 = & 2K H
& L CHEE iTo 7, 7272 L. ZHLE TIZ A /LdliH 2> 513 SINE BLSI23 %
RENTWhol=7=®, SINE (Short INterspred Element) = — U —I2 L5
R 2 i+ A 7201213, £, SINE # R L, HEE - FE21T 9 LEN
o7z, SINE #EZRIT A, AR TIZLL T OS2 B L L THIZE 2 3206 L 7=,
(1) WAEFEIZIIT 5 SINE ORLEJR & RHAI A0 OfEH, (2) 7/ AN SINE O
FAELL OB & SINE yESEN i rTREME DfRET, (3) A=/ F7 ) AZEB W THELE
AL U0 VB s F D JEEIC, SINE/LINE (Long INterspred Element) T3t
L THA B D LINE Wl G EESR B HE OFBRRELS DMFAET D DO RRET,

[BEEE - J51E]

AW I, RS HIS 50 FELL o7 B B Ve % O fth o> i A 45 8
BEDRRRY > TV B EL S U CIUE L, & AR EBRIC W=, £,
PAFICE T W9 1L E 77,

Ky b7 may hN\ATVEAL =gy (PPN T V=23 0) (I

X5, 77 ANSINE (BELOLINE) Bl O,

454 Ry — 7 2o =t X BT Ly —T = A,

RepreatMasker 33 JX TN RepeatModeler 7' 12 77 A2 XA NGS T —Z B D

SINE/LINE B&|D¥EZR,  (Fofth, Blast, Perl 2 ED 71 /5 AEflisT-

INATFA T F=T 4 7 AEHT)

PCR %12 & 5, SINE/LINE OFEE « 77 v—=12 7 L DNA AL HIIRE,

[fER - B5 - B

(1) h =L #li B IZ31F 5 SINE2-1XT 7RE 1 7 DOF R,

MAEFHTIE, ZNET2 O T AHRHIZET A EANBOY AT )V
(Xenopus) DA T SINE DFIENH LTI Y, /Ll H Tid SINE OfFAE
TSN TWRholz, FZC A VEHICET S . 3R 3oL - =
AT H )V (Rana japonica: 7 W H T )VEL) | BT 75 =/ (Boophis
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goudotii: X W AMNNHT)EL) . 7 A7 2 F )L (Breviceps adspersus:
T THINE) - OF ) Nk, 454 iRy —s 2o —E HNWT, 2T
BN —T T A LT,

T TELNIESIER (FRER 48, 59, 68 A HN—R) i, BEEID
SINE Bl 2R L=, ZORER., Bl SINE IR A TE 2oz, — T, Z
NG 3FEDT ) LZiE, Ry H AV ATV THALIN TV 6 FED SINE D
95, SINE2-1XT L #H[AZe SINE MFET 5 Z kb%%bkﬁotoé%
SINE2-1XT 7RE v 7 OEFIN T ) JMTED DEEG (FIEER) 130 TR E
< HE7p->Tuniz, BIRIZIE, ﬁT/Twwz»f7ﬁ7ﬁmwf@smm1m
DIFAEZRIL, 0.13+0.20% &KW, B. goudotii TlX., &% /7 AELFI (3. 9Gbp)
D 1.84% M SINE2-IXT ARER 7/ Th D EHEINTZ, (BB, &7/ LERHN
NS TWDR Y H AV AT T)VGT ) KIZEIT 5 SINE2-1XT OAFFERIX
0.04% Th5) ., ZOFRENS, I AHFEHENTY SINE {EIZ X 5 %H %ﬁﬁ
i RETH D Z ENFID THL ML 72 o7, — 5T, SINE B2 X 5 RHMHT
DORFERIT, SINE OHEIER L BRI A K& S EET 5, o), Sk
BIXSINEVEZ A LOoTWOERE L BANHE LW L —T R H D 2 & 2R
THLDTHo T,

2. ARWFSEIZ K-> T, B. goudotii =R T T IVEL ) AT,
FE AR 70 SINE2-1XT L3872 5 SINE 2-1 7 XA THRFET H 2
ERS Mo, BARRIIZIE, B. goudotii Z1E LINE Witis G EE RN % 5
@ki%ﬁ%p@ﬁﬂﬂz5:&~$@L1wésmm1@ﬁfb 5T
=R T T ;mﬁﬁﬂ@ﬁ%<mWHﬂlﬂm21@ﬁfbfvﬁw

(2) SINE2-IXT AREr 7 & ZFDW T 7 7 2 ) —D %5540 & IR
SINE2-1XT AREr ZEB LN, 2 b D SINE2-1 %7 A 7034 -l F R &
ST 2720, 36 FIEOMALEIZOWT Ry b7 ay b T U XA EB—
varEiTol, TOME, ARRE L2 TComA R (F2HE - BmEms
ETr) IZBWT, SINE2-IXT T Xt ThH o7, ZOFERIL, [F SINE
IR TOBAMAEEO B RMICHEKTHZ 2R L TWA, £z, =74
T AHTIVT RO TZ SINE2-1 BT X A 1L, T A H T HF T Rana
JBOFEIZDBLFAET D ENRI I, K7 X A FIIRBOIGEMASE (721X
Rana —#f 2 OMIE) ICHFETH EE X BTz, F7-. Boophis 7/ AIAFLE
T5YE—F&EFFo72 SINE 7 ¥ A7 (Boophis 47 %A 7) 1, —¥D
Natatanura (JAFE 7 5 W T /VEL) B TOBFIEDMER Z47-, & 512, Boophis
BT H A TE, BRHE Natatanura O CTERFBEHNAFEL TWNDH Z LIRS
Nz, ZOZ EiE, AT 2 HOAREMZRIB L T\ 5, 1)Boophis 7% A 7
SINE X, —¥F® Natatanura 2O IBHLTHE LD, FOH%, W OO
B TIIT 7 2 BIER LTz, 2) BIED Natatanura WO R E L < 72
VN (= Boophis "7 %A 7 SINE % & o 7= 7 /V—TNHAH TH 5 AJRENE)
EHOHOGRNIE LWDNIIDOWTIL, ERDHMEDLETH H05, 2) DR
AAIE LWEATX, BT Natatanura OBRFAGLIZ OV TIE, KRERUEN
WL D,
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(3) I /HiH I N LOBEFEEZEILE U Fa Ry SRR
—RIIZ, S har RUTH ) A ETEEFPITEATHWBIER (B EE)
L. ZHIIEEN) TITERSFAIC, EV L2V, L, Z=AdHOI b
7 LTI, BEDOBMLE AL (tRNA-His {5 7-X° nadb Bin 1) OEEZEAL
NN BEICA T D Z ENS->TEY ., ZOEEZ kI SINE/LINE 72
EOL MR VOB A =X LAPERH L TWVWD Z EDRRIBILTUVN,
ZD . AWFZETH R LT SINE2-1XT AR E 1 7 OWlE GRS A S 25, |k
FLD X N DB TR AFET 20 EMRBR LT, TORE., 2o SINE @
WA BRI L Y I AT, Ao Vil B O I T LSRR E
ZAiE, U bR Y S ROBR T & X IERIfR ), SINE2-1XT AAE v 7
CixaeBlor haRy BRI N AOBEECIZEEE LT\ Z &R
2 X7,

7B, BUE, EiL (1-3) OfRE T L O GH LR TH 5,

[5#% D ]

SINE ¥EIZ & & R R EAR~DT 7' —F

FRLOMZEIZ LD AV E O T Y | SINE {EIZ K D BT O FEhE D355 5
IR L | [FNEOE A LW BRSNS 5 2 BRI, £ 2T,
SINEVEDHERANES LB Z LN~ X T AT NI T )VEHTEB W T IERIETIE
R CE 72 WRMT EORER (1) ~ & H AT x)v 3 difOFkBER.
(2) Tsingymantis J@OWEHREME. 3) ~F H ANV H T )VERHNO
Spinomantis J&D RIEHINE DR 2R LTz, BEE T, ~ X HADLY
TAROEIHBEBIIONTOV T IVOREICHEIIL, 52, ki
Boophis \Z N % . Laliostoma, Mantella, Mantidactylus, Guibemantis,
Spinomantis, Tsingymantis J& DR 1 FEIZHOWT, 897 /) LAy — T T
A ZATVN, 240 SINE FEAL 2 HARE U7z, BUfE, 245 0 SINE FEAL &2 ¥R 95
TIA~—HFER LT D, 5%IE. PCRIEICE » T, REEHTEHRO D 5
JENL A 8RB L, B A9 SINE AL OFFAD AL TEE & Lo EiREIC LD
R 21T RN O RFERREZ iR T 2 TETH D,
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T2 - TR A+  (Kimiko Takebayashi-Suzuki)

WFFENE

77T AT VIR ARRIZE T DM RFEEORGEEE X5 <E
oAz BT — 27 OfiEA

Establishment of vertebrate body plan via coordinated regulation of
dorsal-ventral and anterior—posterior patterning during early Xenopus
embryogenesis

[ H ]

EWTBIE - BREEMIZE(IZ O £ <L L CTAEBRBZILR L T\ D, M4
DRI ERCINR 2 Rl T A IR B e 2 T WICH Db 53, IEFICHA
THZENTE D, ZiE, WAENEGRLN - BREOZILICEIS T DA,
b bR A Y FE C H Waddington IZ L VIREENZFr TV E—T 3
EREIETELI L ZRET 5, PRI BB - BENELIZS S
ENARNGh, FEABE CIEIE L A% OEINER S, 1D TIRO 3 R oo FERE
DFEHEIZRE Y | AR REKOREK (RT 4 —772) BfEsrasinsd, B
N ZNERERF BUP (2 & - T, #ifz#hiEe bR+ Wnt, FGF oLF / A
&> T, ENEFIWRESNT WD, (RGN & BHR X A SFFD
LANLEREND EEZ BN TWDD, KENEZ L O RN f# < iﬁﬁs%@ﬁﬁ
ﬁ@h?wﬁ@okoﬁﬁmﬁb\%<oﬂ®ﬂﬁﬁﬁ%ém%®tﬁ 1
iy & GE R 8 O E 2 O il IEFEAE O BRAE S KM@ 2 HE A TV D DT, @%&ﬁ
%%@%ﬁ%ﬁﬁ\ﬁ&55%ﬁﬁfﬁéo:Mifm\ﬂ§®m 7 —
TIAE L7z FoxBl 8B K125, MEABIAF BUP D > 7 v 2 il L TRk 2 3%
#MO(AaML) L. %HEET Wnt « FGF O 7 F L & 1EMAL L CiR A % (b9
HZEHRB BT L TUVWA (Takebayashi-Suzuki et al., Dev. Biol. 2011) .
T 72, FoxBl 1X, RO & SHRBIOE R ZHIME L, Z1 s DRk >
AT LD EFTMEETRT 4 =TT ORSLIME <, UL, FoxBl 5 [K7- 175
fiEHh & BRI OFIM 2 T2 < MREFEORFHEBIC b EER@HE 2 n T 2
ENGhoTs, X BHIC FoxBl G K ¥ & [RAEIC Biz (BMP inhibitory
zine—finger) a1 & . MEHNLE T BMP @O 7 F L 28] U CHpikahE 45| %
i TJ— k Wnt /7 'j‘ﬂ/k %nﬁ LT}E%iHﬂﬁ/ﬁ%nﬁg L/ ﬁgiﬁﬂﬁ/ﬁ@nﬁf‘nf&
BICED L Z ERbhroTe GEHIZ DWW TIIAMEEM - s R#HEEIZOHAE b
SO L),

AMFFETIL, FoxBl #5E K1 & Biz $nEN 72 H0aT, gL & a2 fh o7
TR, 36 L OMPRGHE ORI IR T 20 F A D= AL+ 2 L %
HEET %,

[R5 & B 5]

WEARRE & COMIEIZ LV . Biz 2SEMMBIEF BMP D 27 F /L Z Hiiifil] L T
FHE (HANL) ZolERR T e, BXO, oMiasEsER > 7 ) (Wnt)
EWIA L CEHEREE R ZRAE T2 2 2N L TE R, 37206, Biz D
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MR ATT 9 & BEERAE G O A 2N BHLE S TR B fEIR Ot~ — I — D
FBINFHEE S, Biz OMREIREEBRAZIT O & ik~ — 7 —NCAM & % 74Pk
~—4 —HoxB9 OFHANE LK T T LR 0oTz, SHEEILES HITHIT
T D~ — B ORE & a2 LT, NI D Biz OREE
A7 Biz MO FEARTIL, it~ — A —NCAM 12z T, X v %ot
~—W—"To % N-tubulin DFEHLE LK T T DI B o0-oTz, S HITHL
BRIRWNZ &1, B & BRER O [ 5125 BLd 5 Pax6 @ Biz MO HEARRIZIS T 5538
BULX, BMITE LSBT 5 —FH TV HEETITSITIER L Tz, Lienn-> T,
Biz ZIMIOMIRFHEEO FafHT L0 b, T L ABRYOMRSLERE, BI O
SHEINHNC L ETH D Z L DD BTz,

WA . ARG O FAFERE 2B 4> % FoxBl & Biz B[R 5 0 %3
RAH7=HIZ Biz OBMBEEE R BEIR TRBMN LS NTZRFL D & MO EE2WO L,
FoxB1 & Biz O 5% RIRFICHEERB S 2R A B oo 7, TO/RE, £
AVE TV HR CHEREILE L 7255 A2 b T i~ — 4 —NCAM & N-tubulin O[]
FTOREAN, TV LIETFTEZ 08 bhoT, £7-. Pax6 DIEM DI
FZLLBA L, B ORBERIE g <IERT D2 EnboroTz, Lo
T, FoxBl &, Biz Z[FIFFICHERERB S D &, T5EEL & RikEh & — AL
DO GFREELELZ T, AWVIZHTHL TWDZ EnbhoT-, FEFEE F TIZ,
Oct—25 BRG[KF-2MEMIKIRF- BMP D 7 F v Z2 il L CHEIERL 2 et 95
L BX O 0ct-25 FiiE s - & L TCRE L7z FoxBl 855K 1 & 0ct-25 (F4+
MFEH T feed—forward loop R FU—7 2k LT, 0ct-25 O MET
L C% FoxBl NHFFHEDOMRIERE & LTl Z &b TWnWa, Lzii-
T, Biz 55K+ FoxBl & [FlER, NG5 SHRGOFFIAE) < 7217 T <,
& 2B BB LSRN S 5 SN THMRNFE SN D L ) IE
AET AL LT, EWAaRAEEZE L TWDHREREZE 2 T\ 5D,

IHIT, RREEOMEEIC~A 7 a7 LA FRITIZ K o TRE L72H# 0ct-25
TR FREDS, FEABTRIZ W THRREHE 3 e . S U D NS BL T 2 0 2 FR
Hizdd, T7VHI AT )VIROKR—)V~7 >~ in situ ™" 7V XA —
TalEEBIoTn, FORER. 0ct-25 12X > THRAN AT 2B D —
OII P EMBREICRIT D Z ¥ boot=, Lizii-> T, #Hl 0ct—25 T
RIF-BE1L, EREOMRFHEIICHREBL L T Y, 0ct-25/FoxBl feed-forward loop
Fv NU—27 L OWBPER (FhREHERGERER) (0@ < FTREMEN B 2 bz,

RESAYEE=CY

SRR, TS 5~ — I — O A HS° LT Biz BRI EL & e E D&
BRI Z G~ T 2 LI Lo T, R & S IER O TR RS 2361 5 Biz OB
NI BITHRE -729 2. FoxBl 55K+ & OHFAERIZOWTHEB LN/ Y
DD %, BUE, Biz OMEEMRHNTIZM Z T, FoxBl & Biz, 3L #Hi#l 0ct-25
TR FHE L 0ct—25/FoxB1 feed-forward loop % v b U —7 L OWIHIER (4
RIEN OFREEHERFERENE) ZEEMICT X T\ D, 7o, MEEMRYL LRy
HAI AT VRO FR =)L~ ~ in situ "N TV HEA B —2 g U ERTE
MU T 7 VB AT NVRRIIINA T, Ry XAV AT TI)VRIZET D 0ct-25
R B[R PIBLE ORI HOWNWTH, S OICFEMRT 22725, b

87



DOWFFEN D | FPRETHEE ORI, 3 X OVER#h & 15 18 dh o FH RS D (K R 1
BTy N OBENAIREIZR D EBEZ TS,
I
O &
B

Okt - HE
A4

QF =K

ENF=

1. Kimiko Takebayashi—Suzuki, Hidenori Konishi and Atsushi Suzuki
“Establishment of vertebrate body plan via coordinated regulation of

dorsal-ventral and anterior—posterior patterning during early Xenopus
embryogenesis”  International symposium  “Frontiers in Amphibian
Biology: Endangered Species Conservation and Genome Editing” , HJA S
(2014 4F 3 H 27 H-28 H, 27 HARA X —%5FK)

2. FHFNSL, YT, HAE -, THRATF, SRE, HIE—R T
U1 AT )VREE ORI T2 A o] AARY 73
VRS EES. FIERSk T, (201441 H 23, 24 H, 3EFEH : 2014 4F
1 H23H)

3.8 R, MMA T TS C SEREIORAIRIENC X5 RT 4 —7F
R ETERELARALD A =X 5| & 7 M AARY X o )UiFZe4E4 (2013 4 9 H
24 B, O ESEYRT, DEEFRFER)

4. Suzuki, A. and Takebayashi-Suzuki, K. “Establishment of vertebrate
body plan via coordinated regulation of dorsal-ventral and

anterior—posterior patterning and developmental canalization” % 46 [H]
AASEE A Hs, BR (201345 H28 H-31 H, 30 HZ I v v a h—7 -
WAL —FEF)

[ER s
P4

OB & D2 T AFVIRTL

BLpfFse B wibha: BT (C) [HRFHE ORI IX - 5 < Bia T
Fv MU —7 O] REF  MHRAT 800 FH.

88



BeTBh# » H)Il it (Takeshi Igawa)

RN

FEPRSEIEFE A AN A E V1T 1T 2 EHIMEE & ORISR DO fiF ]

Isolation and development of microsatellite markers and detection of
genetic diversity for Crocodile Newt, Echinotriton andersoni

[B®#]

A HRAFEY Echiinotriton andersoni IX, ®EKS. e, Mz E. WS,
W, EREED 6 BICARTAHM#ERBEAER THL, LrLEnb, it
OREIESEIEFE &[RRI, ERHOERD, REWE, Py U~ 7 =Rk
REICKVEEREPE L TV, AL TUCN Ly FU X MZEBT D HEiE
1B I E SN TWD, AFEOCERN DD, RN 2 REIZITFEANOERR
IZERMEICBE T DA N RAI R TH D, v~ 7 a7 74 Ml I ENE
ThY, LD E WD f~——ThHV ., REEBLRFEDTFHTILH
WHNTWDR, T TICRAIIAREICA R~ A 7 a7 T4 &I FHE, 10
JFEDBAFE 2 WEHEEEIZ5E T LT 5 (Sugawara et al., 2012), <& Z CTAMFIET
ILZNHZFAL T, AEORK GIEM LN OBEIONEE &, LN OBRN
MRS A 2 L2 HAE LT, SEHEEFIEIT 21T T2,

(1B} - FiE]
O ~A 7 ua%7 T4 b~—h—%& R L& AT

oo DEAE LT R R EE 12 BIR, {2 5P 36 IR, s EE 30 fERIC
M%7, Honda et al. (2012){ZFB W T h=> KU 7 DNA OFEHTIZHW S
TR O EZ T, F 6064 7 A DNA 24 L. Sugawara et al. (2012)
IZBWCRHB LIz~ 7 e T4 h~—DT—0OBETRERE Lz, TDk,
IS DOREMDT — 2 2SN THEMEE AN 21T > 77

[FER - BLE - Bk

AERE LTe B RISV CTEMB OB B EH Lz 2 A, 3
OO TEEMICKRECERD EOIClE., BERESNICENZIELRN
W7 A = OOEM AR S L7-, Structure (Pritchard et al., 2000)(Z k&
LEEATCHRBROERN A S, BN THLBREMICR R ZEMNTFET L2 &
DRI S 7o, FRIZ, PRBENALEEAREC W TR, B2 2EH B AR
(2o S “EEN RO, o, BEMOBE B OMEE L~ Migrate
(Beerli & Palczewski, 2010)I2 Xk 0skdi=E A, HENICBWTIEZ, &
D & A BB B A B A, FRIC EMEOEARIZIL, KIS O RREIL KRS
HNCAFAE LT @G 21l U C, ALK A OBE BRI b -T B2 bz, K
MR DRI, MUi% 0 B OE RS IR ER T Th 5,

i S

1. Shohei Komaki, Takeshi Igawa%*, Masafumi Nozawa, Si—Min Lin, Shohei Oumi,

89



and Masayuki Sumida. Development and characterization of 14
microsatellite markers for Buergeria japonica (Amphibia, Anura,
Rhacophoridae). Genes & Genetic Systems. 89: 35-39, 2014.

2. Mahmudul Hasan, Mohammed Mafizul Islam, Mukhlesur Rahman Khan, and
Takeshi Igawa, Mohammad Shafiqul Alam, HonT jong Djong, Nia Kurniawan,
Hareesh Joshy, Yong Hoi Sen, Daicus M. Belabut, Atsushi Kurabayashi,
Mitsuru Kuramoto, Masayuki Sumida. Genetic divergences of South and
Southeast Asian frogs : a case study of several taxa based on 16S
ribosomal RNA gene data with notes on the generic name Fejervarya.
Turkish Journal of Zoology, 38:1-22, 2014

3. Takeshi Igawa, Shohei Oumi, Sseiki Katsuren, and Masayuki Sumida.
Population structure and landscape genetics of two endangered frog
species of genus Odorrana: different scenarios on two islands. Heredity,
110:46-56, September 2013.

4. Takeshi Igawa, Hirotaka Sugawara, Miyuki Tado, Takuma Nishitani,
Atsushi Kurabayashi, Mohammed Islam, Shohei Oumi, Seiki Katsuren,
Tamotsu Fujii, and Masayuki Sumida. An Attempt at Captive Breeding of
the EndangeredNewt Echinotriton andersoni, from the Central Ryukyus in
Japan. Animals, 3:680-692, July 2013.

5. Ryosuke Kakehashi, Takeshi Igawa, Noriko Iwai, Etsuko Shoda—Kagaya,
and Masayuki Sumida. Development and characterization of new
microsatellite loci in the Otton frog (Babina subaspera) and
cross—amplification in a congeneric species, Holst’s frog (B. holsti).
Conservation Genetics Resources, 5(4):1071-1073, June 2013.

6. Kinya Yasui, Takeshi Igawa, Takao Kaji, and Yasuhisa Henmi. Stable
aquaculture of the Japanese lancelet Branchiostoma japonicum for 7
years. Journal of experimental zoology. Part B, Molecular and
developmental evolution, 320B:538-547, September 2013.

Ny
.

S
=i
&

=
=

Ik =
C oo

VA

NS

@ FEFE
ENFE
L HJHE « /NRFISE - Nasrin Sultana « £ [ BRAC « BFEE SC + Islam Mohammed

90



Mafizul « RK¥FEEY - (FHIES [Ton PGM ZF8|H L7 AEHE 3 i A~ A 7
a7 T4 h~—F—F3) NGS B0 HE =i (201349 H 4 H, f#
)

2. FHERE - HINR - A1 RATL T4 ANV BHRBE-TTLH vy T 47
PMEE - MAET - e - BRILE - HAKEE « KiEE Y - Pl -
AR T AR O M E TEIIC L A REORA ) HABEYS
%585 k2> (20134E9 A 19 B, i) (HEEREE)

3. FH AL E - VAH THE T - mARZN: - HJIE - EFFE A - FHIESE - IMHEFE—
(77 VY ATT)NDT ) MEBACIEBRRICA U= G BN RS & 2 i
A BT D PEYL RO FREIR & 7 DI BT 5 4y IS s FHORF5E
A A 85 MRS (2013429 H 21 A, k) (QEEREE)

4. FEMIESE - )R - ERELE - LS - THAEKE - BMEC-Mafizul Islam *
KUEE - WK « R DHOEIRFEA R A £V OBIBH SRR & &
B NEIE] HAEWF2H 84 [HIRE (20134E 9 H 26 H, ML) (HEE¥FE)

5. /NEHPE « H)IE - AR - Min—Sook Min + Si-Min Lin « fFHIES 7Y
TPE R Y~ T VRO R EMR LB s iR B AREM TS 84 [AIK
2 (2013429 H 26 H., [Il) (HEEREFR)

6. {EMIEE « Islam M. Mafizul « HJIE - BARE - HIAINE - B -
FEITAR: « HIREIR BN =L OB sk & BRSO Rk r0 822
H A il AR Fa Pt 52 [|kes (2013 4F 11 H 2 AL ALIR) (OBEFEHR)

7 EME RS - R - ERIESE RERERFEAR LR N T /WZ BT 5 BisHEE
MG ] HARTE i A2 5 52 Mk (2013 4F 11 H 2 H, ALIR) (A8
FER)

8. I « FMIFRA « BREEE SC - /NEAPE « IR - (EHIESE [Ton Torrent
PGM Z W o T T B o~A 7 a7 74 MBI EEO HEfE
EAEMIMEE AR AARTE AR P 52 AR (20134211 H 2 A, AL
B (D BERER)

9. JD%E - K - SRR - FARBZ - BARE - BRIEOR - (EHIESE TR
BT NEWIA  Z A Y R TTTIV 6 RN IS DT R JE M QR AR B R D i
W) BTG Uy B RS2 36 62 [k (2013 4F 11 A 2 H, ALIR) (D EAFRER)

10. MHasan N Kurniawan * A Sowendo *MM Islam-T [gawa < WMM Nalley «MMatsui -
M Sumida [Evolutionary relationships and postmating isolation among

Fejervarya species from Lesser Sunda, Indonesia and other Asian
countries revealed by mtDNA Cyt b gene sequences and crossing

91



experiments| HAEHRM IS 52 BIRE (2013411 A 2 H, fLIE)
(RA K —3F)

EERT=

1.Uno, Y., Nishida, C., Takagi, C., Igawa, T., Ueno, N., Sumida, M., and
Matsuda, Y. “Molecular cytogenetic studies on the process of genomic and
chromosomal evolution in Xenopus laevis after whole—genome duplication
and the origin and evolution of sex chromosomes in anuran species.” 19th
International Chromosome Conference (4th September, 2013. Italia)

2. Igawa, T. “Conservation genetics of endangered amphibians in Ryukyu
Archipelago towards sustainable conservation of the biodiversity hotspot
of amphibians” International Symposium, “Frontiers in Amphibian Biology:
Endangered Species Conservation and Genome Editing” (28th March, 2014,
Higashi-Hiroshima, Japan) (Oral presentation)

3.Hasan, M., Kurniawan, N., Soewondo, A., Islam, MM., Igawa, T., Nalley,
WMM., Matsui, M., and Sumida, M. “Evolutionary relationships and
postmating isolation among Fejervarya species from Lesser Sunda,
Indonesia and other Asian countries revealed by mtDNA Cyt b gene sequences
and crossing experiments” International Symposium, “Frontiers in
Amphibian Biology: Endangered Species Conservation and Genome Editing”
(27-28th March, 2014, Higashi-Hiroshima, Japan)

4. Sultana, N., Igawa, T., Nozawa, M., Islam MM., Khan, MR., Hasan, M.,
Alam, MS., and Sumida, M. “Development and characterization of 27 new
microsatellite markers of Indian Bullfrog, Hoplobatrachus tigerinus
(Daudin, 1802) and its congeneric species” International Symposium,
“Frontiers in Amphibian Biology: Endangered Species Conservation and
Genome Editing” (27-28th March, 2014, Higashi-Hiroshima, Japan)

5. Komaki, S., Igawa, T., Tojo, K., Kurabayashi, A., Lin, S., Min, M.,
and Sumida, M., ”“New insights into evolutionary history among Asian pond
frog species” International Symposium, “Frontiers in Amphibian Biology:
Endangered Species Conservation and Genome Editing” (27-28th March, 2014,
Higashi-Hiroshima, Japan)

6. Kakehashi, R., Igawa, T., and Sumida, M. “Genetic population structure
of an endangered frog species, Babina holsti” International Symposium,
“Frontiers in Amphibian Biology: Endangered Species Conservation and

Genome Editing” (27-28th March, 2014, Higashi-Hiroshima, Japan)

7. Matsunami, M., Kishida, 0., Kitano, J., Nozawa, M., Igawa, T., Michimae,

92



H., Miura, T., and Nishimura, K. “Eco—evo—devo study of phenotypic
plasticity in the Hokkaido salamander (Hynobius retardatus)”
International Symposium, “Frontiers in Amphibian Biology: Endangered
Species Conservation and Genome Editing” (27-28th March, 2014,
Higashi-Hiroshima, Japan)

8.Uno, Y., Nishida, C., Takagi, C., Igawa, T., Ueno, N., Sumida, M., and
Matsuda, Y. “Molecular cytogenetic studies on the process of genomic and
chromosomal evolution in X. laevis after WGD and the origin and evolution
of sex chromosomes in anuran species” International Symposium, “Frontiers

in Amphibian Biology: Endangered Species Conservation and Genome Editing”
(27-28th March, 2014, Higashi-Hiroshima, Japan)

9. Watanabe, A., Igawa, T., Kashiwagi, A., Suzuki, A., Kurabayashi, A.,
Fujii, T., and Sumida, M. “Inbreeding coefficient and genetic relationship
of seven strains of Xenopus tropicalis inferred from genome wide
genotyping of 54 microsatellite loci” International Symposium, “Frontiers
in Amphibian Biology: Endangered Species Conservation and Genome Editing”
(27-28th March, 2014, Higashi-Hiroshima, Japan)

10. Suzuki, A., Kashiwagi, A., Kashiwagi, K., Hanada, H.,
Takebayashi—-Suzuki, K., Tazawa, 1., Furuno, N., Kurabayashi, A.,
Kobayashi, S., Takenaka, J., Tamaki, Y., Igawa, T., Uto, T., Nanba, C.,
Watanabe, A., Yoshida, H., Shimada, A., and Sumida, M. “International
Xenopus Resource Network and Educational Activities at Institute for
Amphibian Biology” International Symposium, “Frontiers in Amphibian
Biology: Endangered Species Conservation and Genome Editing” (27-28th
March, 2014, Higashi-Hiroshima, Japan)

11. Sumida, M., Islam, MM., Igawa, T., Kurabayashi, A., Furukawa, Y., Sano,
N., Fujii, T., Yoshizaki, N., and Nishioka, M. “Translucent frogs created
through crossbreeding, and their inheritance and dermal chromatophore
structure” International Symposium, “Frontiers in Amphibian Biology:
Endangered Species Conservation and Genome Editing” (27-28th March, 2014,
Higashi-Hiroshima, Japan)

12. Islam, MM., Igawa, T., Kurabayashi, A., Kakehashi, R., Satou, N.,
Shintani, N., Tado, M., Sugawara, H., Nishitani, T., Uchida, M., Oumi,
S., Katsuren, S., Fujii, T., and Sumida, M. “An ex situ conservation effort
for several endangered and near—threaten amphibian species from the Ryukyu
Archipelago, Japan: Captive breeding of nine anuran species and
cryopreservation of sperm for two of them” International Symposium,
“Frontiers in Amphibian Biology: Endangered Species Conservation and

93



Genome Editing” (27-28th March, 2014, Higashi-Hiroshima, Japan)

13. Sumida, M., Islam, MM., Igawa, T., Kurabayashi, A., Satou, N., Ukena,
K., Oumi, S., Katsuren, S., and Fujii, T. ”A case study of fauna
conservation in Japan: Current conservation measures of wild populations,
captive breeding, genetic diversity, and potential resource materials in
the endangered frog species Odorrana ishikawae and 0. splendida”
International Symposium, “Frontiers in Amphibian Biology: Endangered
Species Conservation and Genome Editing” (27-28th March, 2014,
Higashi-Hiroshima, Japan)

@ BHFE SO IT AFVRD

1. FIEHFeE a4 & THF2EB) TV BT D WA G EAE O
BRI OfiEA L fAE 2SI B I 5 BB WS
23710282 fvzE#F: HJIEL 1,300 M

94



Assistant Professor * Islam Mohammed Mafizul

1. Development of low—cost cryopreservation technique with sperm of the
endangered Amami Ishikawa Frog (Odorrana splendida).

Summary: In order to achieve the goal for conservation of endangered anuran
species, I have developed the sperm cryopreservation technique for the
endemic Amami Ishikawa frog (Odorrana splendida) from Amami Island, which
is natural monument in Kagoshima prefecture and protected by law.
Cryopreservation technique is a famous tool for ex—situ conservation in
other animals but there is limited work with frog in Japan especially with
endangered species. To find out a sustainable and suitable
cryopreservation technique, 1 considered a low—cost and convenient
technique; thus I developed a method avoiding use of liquid nitrogen and
expensive capillary rather I preserve the sperm in —-80°C freezer and
preserve them in 0.5ml tube which is common in most biology laboratory.
I have used cryoprotectant which mixed with certain volume of sperm
suspension obtain by mincing the testes and preserved in —80C freezer.
To understand the activeness of the frozen sperm I checked the sperm
motility under microscope as a convenient method but most importantly I
have confirm the degree of activeness of the sperm by fertilizing the eggs
with frozen sperm of different frozen period and compare the fertilization
rate with that of fresh sperm. I have found a maximum of 35% fertilization
rate with 24 h frozen sperm and sperm frozen for maximum 1 year in the
freezer, found active to fertilize the egg to some extent.

Methods: I have used both male and female individuals from the field, as
well as frogs that bred and reared in the laboratory. Prior to the sperm
collection I prepared the cryoprotectant solution to be used as the
preservative medium of sperm. The cryoprotectant solution was prepared
after mixing 40ml of Cryoprotectant A (consisting of Sucrose, Sodium
Bicarbonate and Pentoxylline) and 10 ml of Cryoprotectant B( consisting
of same volume of fresh Egg yolk and Distilled water) and after centrifuge
only the supernatant has been used. The male was anaesthetized before
dissecting the testes and 1/3 of the testes were bring out and transferred
in the Eppendorf tube containing L-15 medium, calf serum and L— glutamine .
The testes were minced with a tissue homogenizer and same volume of
Cryoprotectant solution was mixed. Then the solution separated in 10 thin
walled 500ul tubes and immediately transferred in a Styrofoam box covered
by fuel-paper and transferred in —80°C deep freeze. A small part of the
remaining sperm suspension was used for counting the sperm density and
confirm the sperm motility with the help of a cell counter under a
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microscope.

I have injected the female frog with bullfrog pituitary and after the
confirming ovulation I have prepare the frozen sperm to fertilize as well
fertilize them with fresh sperm. The tube containing frozen sperm
suspension along with the cryoprotectant was thawing with finger for less
than 30 seconds and same volume of DDW was added and fertilized the eggs
immediately as the frozen sperm lose their motility quickly after thawing.
The fertilization was took place on glass slides and they were moved in
the petridish and submerged in the water and kept in a controlled
temperature of 18°C. They were count in every stage such as 1°' cleavage,
tail-bud, hatched and feeding tadpoles. The tadepoles were reared in an
incubator and fed with boiled spinach.

Findings: I have noticed a maximum of 24% fertilization rate with the
cryopreserved sperm and they go for normal cleavage and subsequent
embryonic development. The rate is good enough as reported with other
amphibians. Although I have noticed the efficiency of sperm reduced with
the course of time freezing but I was able to fertilize the eggs even with
sperm frozen one year before. I have the frozen sperm from several male
individual which I can use following years. With the development
cryopreservation technique along with of artificial breeding and captive
breeding technique much progress has been carried out for this most
beautiful frog of Japan.

2. Cryopreservation of sperm for the near threatened species Rana ulma
from Amamioshima island and observation of early development K. ulma
with cryopreserved sperm

Summary: I have conducted cryopreservation experiments to preserve the
sperm of the Amami Brown frog (R. ulma) using the low cost cryopreservation
technique. I have used a low—cost method as describe earlier by preserving
the sperm in —-80°C freezer thus avoiding any use of liquid nitrogen. I
have got a maximum of around 86% fertilization rate which is rare with
cryopreserved sperms. I have got success with the sperm preserve for
maximum 40 days by confirming fertilization and successive embryos. The
embryos got by using the frozen sperm went through normal development and
metamorphosed within the similar time compared to the control. Now they
have been reared in the frog room to study the male—female ration whether
to confirm the effect of sex ration for the frogs produced from the frozen
sperm.

Methods: I have selected a series of male and female individuals for this
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cryopreservation experiments. At first several males were dissected and
testes were brought out to an Eppendorf tube containing L-15 medium and
calf serum and L-Glutamine to get the sperm suspension and they were
immediately mixed with ice clod Cryoprotectant and the equally distributed
in several thin walled 500ul tube. The tubes were then transferred in the
Styrofoam box and immediately moved to a —80°C deep freeze for further
use.

During the breeding, I injected several female with Bullfrog pituitary
and the ovulated eggs were fertilized with the frozen sperm as well as
fresh sperm on the glass—slide. The degree of development were count at
each stage namely fertilized eggs, tail-buds, hatchlings, feeding
tadpoles, 30-days— old tadpoles and metamorphosed frogs. The water
temperature was maintained 18°C and the tadpoles were feed with boiled
spinach where the metamorphosed frogs were fed with small cricket.

Findings: I have found a maximum of 65% fertilization rate using the frozen
sperm and I could fertilize the eggs with the sperm frozen for 24 hours
to 40-days during the breeding season. I have checked the motility and
physical shape of the sperm after thawing and noticed they are motile and
many of the sperm are intact shape. Most importantly to confirm the
performance of the cryopreserved sperm I observed the development of eggs
fertilized with frozen sperm and compare them with the control. I have
noticed that they develop without any abnormalities and took almost
similar time compare to the control one. Even the metamorphosed frogs that
come from the cryopreserved sperm go normal feeding and grown up in similar
pattern.

3. Cryopreservation of the sperm of endemic Amami Tip—nosed frog (Odorrana
amamiensis) from Amamioshima Island

Summary: I have also developed sperm cryopreservation technique for Amami
tip—nosed frog, Odorrana amamiensis another endangered frog species
distributed only in Amamioshima and Tokunoshima Islands of Ryukyu
Archipelago. In Amami Island the species is commonly found in mountain
streams and occasionally in mountain paths in night, but is rare in lowland.
Last year I have developed the artificial breeding technique for this frog
in the laboratory condition as a consequence of the conservation work with
this frog I worked on the cryopreservation of its sperm. Compare to O.

splendia it has a prolong breeding season which allow more time for
research thus we have conducted several breeding trial from March to late
May and succeeded to get the fertilized eggs with the frozen sperm even
with the sperm that was preserved in last year.

Methods: Sperm was collected from the of mature male from after dissecting
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the frog and bringing out the one—third testes and minced the testes with
a tissue homogenizer e to obtain a suitable concentration of sperm. The
sperm suspension was mixed with same volume of cryoprotectant as mentioned
earlier, mixed and transferred in several thin walled 500ul tubes. Then
the tubes were kept in a Styrofoam box and transferred immediately into
the —80°C deep freezer within. I froze different series of sperm from the
same testes to be used as 24hrs frozen sperm and followed by 7 days, 30
days and 1 year frozen sperm. For thawing of the frozen sperm, it was done
by hand for 30 seconds and mixed with 0.1 MBS solution and with distilled
water then immediately used to fertilize the eggs. At same time, motility
of sperms was checked and sperm concentrations were counted. After that
fertilized eggs were kept in incubator in controlled temperature and their
developmental capacity were observed and compared with the eggs that were
fertilized with fresh sperm

Findings: Frozen sperm was found to capable to fertilize eggs by this
cryopreservation technique in case of 0. amamiensis with a maximum rate
of less than 10% also control was around 60%. Although many efforts have
been made I cannot get very high rate of fertilization and it was possibly
due to lack of good female i.e., good eggs . it was possible to get the
fertilize eggs with the frozen sperm preserved for 24 hrs, 1 week, 10 days,
40 days as well as 1 year .

4. Conservation of a near threatened species (Odorrana supranarina) from
Iriomote Island by artificial breeding and subsequent rearing in the
laboratory.

Summary: Greater tip—nosed frog, Odorrana supranarina is one of the
near—threatened frog species distributed only in Iriomote and Ishigaki
Islands of Okinawa prefecture in the Ryukyu Archipelago. Although the
scientist and local government is concern about the status of this frog
due to environmental degradation and other man made causes decline of
population is common in this frog. Thus it was essential to develop some
suitable technique of artificial breeding in the laboratory to conserve
the species. Although they were found to be bred in prolong breeding season,
from January to May, it was difficult to find ready to breed female and
male and we conducted this artificial breeding experiment in the end of
February. For this species, a lower temperature of 18°C was found
preferable for their early development and for tadpoles. Among total eggs,
more than 80% cleaved normally, more than 50% hatched normally, and more
than 30% metamorphosed normally Finally, it was possible get many
of fspring which finally metamorphosed and now many of them kept and reared
in our facility.
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Methods: It was possible to breed the frogs in the laboratory by using
typical artificial breeding technique developed in our laboratory. The
female frog was injected with Lithobates catesbeianus PG. they were found
to ovulated around 70 hours after injection. As the eggs were very big
in size special care was taken during fertilization. The first cleavage
appear almost 7 hours after fertilization and further development took
longer time even compared with the Ishikawa frog. The eggs were counted
at every stage that is during first cleavage, tail-buds embryos, hatched
tadpoles, feeding tadpoles and finally metamorphosed frogs. The tadpoles
were fed with boiled spinach and the metamorphosed one fed with cricket.

Findings: A better fertilization rate (80%) was noticed and more than 50%
eggs hatched normally, and more than 30% undergo metamorphosed. Throughout
this artificial breeding technique we have found a number of offspring
which can be used to produce next generation in near future and most
importantly we can do some study with this frog without go back to field
and without disturbing their natural habitat.

Future research plan:

Research is going on for sustainable in vitro conservation technique for
several endangered frog species from the Ryukyu Archipelago. We have
already able to conduct artificial and captive breeding for several
endangered species such as 0. ishikawai, 0. splendida, 0. amaiensis, O.
supranarina, B. holsti, B. subaspera, Echinotriton andersoni and near
threatened species Kana ulma and K. kobai and many of their off-springs
are now maintained in the laboratory. I am planning developed suitable
technique for their sperm cryopreservation and I succeed for some species
and research is going on with other species. 1 am rearing many mature
males and females of these species.
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Researcher. Mahmudul Hasan
1. Genetic divergences of South and Southeast Asian frogs: a case study
of several taxa based on 16S ribosomal RNA gene data with notes on the

generic name Fejervarya.

Introduction:

A species is a fundamental unit of biology. Contemporary concepts of
species differ between researchers and also between objective taxa; thus,
the concept of what constitutes a species continues to be a vexing problem.
Although it is not sufficient to define a biological species on the basis
of molecular data alone, the utility of molecular data in taxonomic studies,
especially in searching for cryptic species (i.e., 2 or more species
sharing similar external morphology) has been demonstrated. One such
procedure is called the “candidate species approach”. In the present study,
the term “candidate species” is used to denote lineages which are generally
distinct, for instance on the basis of molecular data (generally
mitochondrial [mt]DNA genes), but for which corroborating evidence, such
as morphology, ecological characteristics, and/or nuclear gene data, is
required. In this study, we revealed the diversity of Asian frogs using
candidate species approach and also argues the generic allocation of
Fejervarya-Minervarya—Zakerana complexes on the basis of sequence
divergence and our resultant phylogenetic tree.

Materials and Methods:
A total of 159 specimens from 81 populations were collected from 22
localities across 6 Asian countries. Total genomic DNA was extracted from

the clipped toe of each frog specimen using a DNA extraction kit (DNeasy
Tissue Kit, Qiagen, Valencia, CA) according to the manufacturer’s
instructions. The obtained new sequences that were found in this study
were deposited in the DNA Data Bank of Japan (DDBJ) database under the
accessions numbers AB530548 to AB530656. The 16S ribosomal RNS gene (16S)
sequences from the 159 specimens and X. laevis were aligned using the
ClustalW program. After deletion of indel and ambiguous sites, several
haplotypes had identical sequences, and the initial 109 haplotypes were
reduced to 88 haplotypes, which were used for a phylogenetic tree
reconstruction. The sequence divergences (uncorrected p values) were
calculated for the 88 haplotypes and then, we constructed maximum
likelihood (ML), maximum parsimony (MP), neighbour joining (NJ), and
Bayesian inference (BI) trees using the alignment data of the 88 haplotypes
of our specimens. Further phylogenetic analyses of families Rhacophoridae,
Ranidae, Microhylidae, and Bufonidae were performed by ML and BI.
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Results and Discussion:
The resultant phylogenetic trees showed that the haplotypes of each
species formed one clade. The average sequence divergence at the

individual, population, species, genus, and family taxonomic levels was
0.23%, 2.2%, 7.23%, 11.22%, and 17.35%, respectively. In general, the low
16S diversity in each species clade of dicroglossid frogs indicates the
absence of candidate species in the examined dicroglossid specimens. In
contrast, the average (and range) of 16S fragment analysed within each
species is as follows: 2.1% (0.1-3.1%) in Pseudophilautus wynaadensis,
3.6% (2.5—4.5%) in Polypedates leucomystax, 4.0% (0.7-5.8%) in Hylarana
erythraea, 7.1% in Microhyla okinavensis, 8.9% (0.4-15.7%) in M. ornata,
and 5.3% (0.3-7.2%) 1in Duttaphrynus melanostictus. Excluding Ps.
wynaadensis, all examined taxa showed > 3% I6S divergence. Especially,
16S divergence is higher in P. leucomystax (between the Okinawa, Univ.
Malaya Campus, and Chantaburi populations), H erythraea (between the
Langkawi Island/Univ. Malaya Campus and Chantaburi populations), M
okinavensis (between the Okinawa and Ishigaki populations), M ornata
(between the Bajipe, Mudigere, and Talapu populations), and D
melanostictus (between the Maelippet Siberut, Padil, Bajipe, Univ. Malaya
Campus, and Ranong Province populations). These high 16S divergence values
suggest the presence of many candidate species in our specimens. In total,
109 haplotypes were found, and the concept of a 3% difference in 16S
sequence corresponding to species threshold was applied to define
candidate amphibian species, for which corroborating evidence, such as
morphology, ecological characteristics, and/or nuclear gene data, is
required. Finally, we showed that at least 6 candidate and 6 possible
candidate species from our specimens.

Findings:

Polypedates leucomystax, Hylarana chalconota, and Hylarana sp. from
Chantaburi, Maelippet Siberut, and Langkawi Island, respectively,
correspond to 3 candidate species and H. erythraea from Malaysia/Thailand
represents a possible candidate species. Hylarana cf. nicobariensis from
Muara Siberut, Amolops larutensis from Gombak, and Microhyla okinavensis
from Ishigaki Island showed divergences from the topotypic specimen, all
suggesting a relevant candidate species. Microhyla heymonsi from Malaysia
and M. ornata from two regions (Mudigere and Talapu) India did not fit
any congeneric species based on available 16S data, suggesting 3 possible
candidate species in total. Two lineages of Duttaphrynus melanostictus
from Malaysia denote 2 possible candidate species. Consequently, this
study indicates the occurrence of 6 candidate and 6 possible candidate
species, and argues that the generic allocation of the
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Fejervarya—Minervarya—Zakerana complex needs to be studied in detail.

2. Description of two new species of Microhyla (Anura: Microhylidae) from
Bangladesh

Introduction:

Microhylidae is a large anuran family comprising 8% of all frogs (519
species), with Microhylabeing its type genus. This genus is characterized
by various morphological characteristics (e.g., smooth or warty skin,

absence of vomerine teeth, a narrow and elliptical tongue, hidden tympanum,
free fingers, free or webbed toes, united outer metatarsals, dilated
finger and toe tips, absent omosternum, and T-shaped terminal phalanges.

Members of this genus show a wide distribution across Asia and in
Bangladesh, only three nominal Microhyla species (Microhyla ornata, M.

berdmorei and M. rubra) are known. Recently, we found Chittagong and
Mymensingh—Sylhet haplogroups of M. cf. ornata distinct from these three
species based on mitochondrial 16S ribosomal RNA gene (16S) data.

Molecular analysis shows clear genetic divergence of these haplogroups
from the other Microhyla taxa, and the morphological characteristics of
these groups is inconsistent with the descriptions of M. fissipes and other
known microhylid species. Thus, here we describe two new Microhyla species
from Bangladesh.

Materials and methods:

Specimens of genus Microhyla were collected from five localities of
Bangladesh from 2003 to 2012. Vouchers were deposited at the Institute
for Amphibian Biology, Hiroshima University (IABHU), Japan. Total DNA
samples for Cytochrome b gene (cyth) analysis of the Microhyla specimens
were extracted from the clipped toe of each individual. The obtained cyth
sequences were deposited in the DNA Data Bank of Japan (DDBJ) database
(accession numbers: AB819011-AB819033). The resulting cyth sequences were
aligned using the ClustalW program. The sequence divergence of cyth
(uncorrected p values) was calculated using MEGA Ver. 4.0. Phylogenetic
analysis was performed by the maximum likelihood (ML), maximum parsimony
(MP), and Bayesian inference (BI) methods. Based on the ML and Bayesian
tree topology, the divergence times of the Microhyla taxa, focusing
especially on the new Microhyla taxa of interest (Chittagong and
Mymensingh-Sylhet haplogroups) from Bangladesh and M fissipes, were
estimated by the Bayesian relaxed-clock method. For morphological
comparison, 28 measurements were taken using digital calipers to the
nearest 0. 1 mm. Two sexually mature individuals from the Mymensingh—Sylhet
haplogroup (from Mymensingh; TABHU 4005—4006) were used for karyological
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studies.

Results and Discussion:

Based on phylogenetic analyses, it showed that all individuals of the
Chittagong haplotype (M. sp. C = Chittagon haplogroup) formed a sister
clade with the topotypic M. fissipes. In addition, all of the individuals
from Mymensingh, Netrokona, Sylhet and Sunamganj W sp. M =
Mymensingh-Sylhet haplogroup) formed another single clade which showed
the sister relationships with the M. sp. C + M. fissipes. Microhyla sp.
C and M are greatly diverged from M. fissipes 8.9 and 10.2% for cyth and
3.6 and 4. 2% for 16S, respectively. The common ancestor of these taxa seems
to have evolved somewhere in East or Southeast Asia before the formation
of the Bangladesh landmass; and #. sp. Mand M. sp. Cmay have independently
colonized Bangladesh from these areas at different times (10.5 Mya and
3.4 Mya, respectively) following land formation. Morphologically, M. sp.
C and M. are distinguished from all of other congeners based on different
morphological and morphometric characteristics.

Systematics:

Microhyla mukhlesuri sp. nov.

Microhyla ornata (Bangladesh): Kabir et al. (2009), p. 25 (part).
Wicrohyla cf. ornata (Chittagong, Bangladesh): Hasan et al. (2012), p.
168.

Microhyla sp. C: above discussion

Holotype. TABHU 3956, adult female (SVL: 17.9 mm; if not otherwise
specified, the following body parts are measured in mm) collected from
Raozan, Chittagong (22° 35" N, 91° 55" E, > 9 m asl.), Bangladesh on 14
November 2009 by M. M. Islam.

Paratypes. TABHU 3878, adult female (SVL: 17.3); IABHU 3879, adult male
(SVL: 21.0); IABHU 3880, adult male (SVL: 19.3); IABHU 3881, adult female
(SVL: 17.5); IABHU 3882, adult male (SVL: 16.5); IABHU 3957, adult female
(SVL: 18.4); IABHU 3958, adult female (SVL: 17.3); IABHU 3959, adult male
(SVL: 16.5); and IABHU 3960, adult male (SVL: 16.6) collected from Raozan,
Chittagong, Bangladesh on 14 November 2009 by M. M. Islam.

Etymology. We dedicate the species name “mukhlesuri” to the late Dr. Md.

Mukhlesur Rahman Khan, Professor of the Department of Fisheries Biology
& Genetics, Bangladesh Agricultural University (BAU).
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Diagnosis. The new species is small frog with SVL of 16.5-21. 0 mm in males
and 17.3-18.4 mm in females. Head length subequal head width, finger
formula 1 <4<2<3, toe formula 1< 2<5<3<4, fingers free and slender,
tips of fingers and toes not widened, rudimentary web between toes and
subarticular tubercles relatively prominent. TIL/SVL ratio was 0. 54 + 0. 03,
whereas this value was 0.57 £ 0.04 in M. mymensinghensis, and 0.50 + 0. 02
in M. fissipes from Taiwan. Tibiotarsal articulation reaches between the
eyes to tip of snout, whereas it reaches near the eye in M fissipes.
Phylogenetically, it appears to closer to “M. ornata” from Myanmar plus
“M. fissipes” from Laos and Thailand and to be sister respectively with
Taiwanese topotypic M. fiissipes with significant genetic divergences.

Distribution. The known occurrence of M. mukhlesuri is Raozan, Chittagong
District, southeastern corner of Bangladesh.

Microhyla mymensinghensis sp. nov.

Wicrohyla ornata (Bangladesh): Kabir et al. (2009), p. 25 (part).
Wicrohyla cf. ornata (Mymensingh, Bangladesh): Hasan et al. (2012), p.
168. Microhyla cf. ornata (Sylhet, Bangladesh): Hasan et al. (2012), p.
168.

Microhyla sp. M: above discussion

Holotype. IABHU 4116, adult female (SVL: 21.3 mm, if not otherwise
specified, the following body parts are measured in mm) collected from
Bangladesh Agricultural University Campus (24° 44' 50" N, 90° 24’ 24" E,
> 18 m asl.), Mymensingh, Bangladesh on June 25, 2012 by M. Hasan.

Paratypes. IABHU 4004, adult male (SVL: 14.8); IABHU 4117, adult female
(SVL: 20.2); and IABHU 4120, adult female (SVL: 20.5) collected from
Bangladesh Agricultural University Campus, Mymensingh, Bangladesh on 9
June 2011 and 25 June 2012 by M. Hasan. IABHU 3947, adult male (SVL: 17.6);
IABHU 3948, adult male (SVL: 17.3); and IABHU 3899, adult female (SVL:
16.7) collected from Golapganj, Sylhet on 6 June 2011 by M.M.R. Khan.

Etymology. The specific name refers to Mymensingh, the type locality of
this species.

Diagnosis. In conclusion, this new species is small frog with SVL of
14.2-17.6 mm in males and 15.2-21.3 mm in females. Head length subequal
head width, finger formula 1 < 4 < 2 < 3, toe formula 1 < 5 < 2 < 3 < 4,
fingers free and slender, tips of fingers and toes not widened, rudimentary
web between toes and subarticular tubercles distinct. TIL/SVL ratio was
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0.57 £ 0. 04, whereas this value was 0.54 + 0.03 in M. mukhlesuri, and 0. 50
+0.02 in M. fissipes from Taiwan. Tibiotarsal articulation extends from
between the eyes to the tip of the snout, while it reaches near the eye
in M. fissipes and in front of the shoulders in M. ornata. Phylogenetically,
it shows sister relationship with M. mukhlesuri plus M. fissipes with high
genetic divergences.

Distribution. The known occurrence of M mymensinghensis includes the
Mymenisngh, Netrokona, Sylhet and Sunamganj districts in the northern and
northeastern regions of Bangladesh.

Findings:

The DNA sequences of the mitochondrial cytbh gene from these new species
are substantially diverged from M. fissipes (8.9 and 10.2% [3.6 and 4. 2%
for 16S] uncorrected pairwise divergence, respectively), and the
estimated phylogenetic splits from their closest relative is in the
Pliocene (3.4 Mya) and middle Miocene (10.5 Mya). The first new species
(Microhyla mukhlesuri sp. nov.) can be diagnosed from its nearest congener
(M. fissipes) by the following characteristics: SVL: 16.5-21.0 mm, finger
length 1 < 4 < 2 <3, tips of finger and toes not swollen, subarticular
tubercles distinct, an inverse U-shaped mark on the anus, and a distinct
X-shaped marking on the dorsum. Although the second new species (I
mymensinghensis sp. nov.) shares some morphological characteristics with
the first new species, it can be readily diagnosed from its close congeners
by its longer hindlimbs (HLL/SVL), tibia (TIL/SVL) and forearm width
(FAW/SVL), in addition to a combination of the following characteristics:
SVL: 14.2-21. 3 mm, snout truncate, a crescent—shaped marking on the anus,
and an X-shaped marking on the dorsum. The tibio—tarsal articulation
extends to the eye in M. fissipes but ranges from the eye to the tip of
the snout in the two new species.

Future Research Plan:
At present, I am working on the evolutionary relationships and postmating

isolation among Fejervarya species from lesser Sunda, Indonesia and other
Asian countries revealed by mtDNA cyth gene sequences, crossing experiment,
histology and spermatogenesis. Further, I am working on to describe
Hylarana sp, Microhyla sp., Fejervarya sp. and Euphlyctis sp. from
Bangladesh wusing multiple datasets 1i.e. morphology, acoustic and
molecular data.
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MFIER R
T 7Y HY AT )V (Xenopus laevis) 7 DR ONR v XA AT )L
(Xenopus tropicalis) % FWT-fIRAICEE G5 2 &8s OfENT

Analysis of Xenopus laevis whole genome and genes involving early
developmemt in Xenopus tropicalis

[ H ]

(1) Xenopus laevis | ZEEEEIR (4151K) THDHT=DT ) ADNEHETH
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TR, Zha et L UEEIERICE Z 28R 2HONMNITH L L, K
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tropicalis D7 /) Lz gtk iLiz Rt (Nigerian Rif) Z PS8 THER: - fkQ
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< ) hi—/r A RNA-seq, FISH fi¥ 7 L4,
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2o K15 HOBBTOBEIRBIHONRY ¥ =l /a—=v T h5%ET Lz, =
O DB FITY A T VRO RIEIZHFET DO 5bIcBE 5 L Tnd
EEBEZOLND LD TH D, FRZIIMANIEERRIR D KB AL D M X5 RE
A%, FIBOEE 2B H IR T 2R TH 5, R EOMIBIZHELE
ICEBKT 272 CTRTEEN O HIFET 2HMIEESRE T XTOILE 72 5
JATHY ., 2O AT 5 Z & THMIEME O EMERBMNEOND &5
2 6N5, KEEOLFFIZ T ChiP-seq D= DY o 7 LK EFIE D Z{F
MNETOWEFRFERESE TS, S%ITEREIREFICLVBGFEBRL, B
LSO TRty — 7 o2 O KRBT 2179 PETH D, F
7= JL[FIRF42 T ChIP-seq. RNA-seq & 7= BEERTE R B o 5 W An 1 DfENT 21T
ST, ZOMEIC X BE R O AIHIER TIBLA = X LB LN R o7,

i S
@ L

112



1. Morita M, Yamashita S, Matsukawa S, Haramoto Y, Takahashi S, Asashima
M, Michiue T. Xnr3 affects brain patterning via cell migration in the
neural—-epidermal tissue boundary during early Xenopus embryogenesis. Int
J Dev Biol. 2013;57(9-10):779-86. doi: 10.1387/1ijdb. 130161tm

2. Nejigane S, Takahashi S, Haramoto Y, Michiue T, Asashima M. Hippo
signaling components, Mstl and Mst2, act as a switch between self-renewal
and differentiation in Xenopus hematopoietic and endothelial progenitors.
Int J Dev Biol. 2013;57(5):407-14. doi: 10.1387/1ijdb. 130010st.

@ #agn - HE
ALY

® ¥aRR
g

1. Yoshikazu Haramoto, Shuji Takahashi, Yasuko Onuma, Yuzuru Ito, Makoto
Asashima. Functional analyses of a novel Insulin-like factor. (IABHU
International Symposium, Hiroshima University, March 2014).

EANY=

Lo RN, EEHTG. NERTF. PRSI, e DR XU Ak
K+ DREREMEMT | 25 7 [B]>Y A T UifF9edess (20134F9H 25, BKE B EFR =
s, 1A i)

2. RKHWME, - meeE, ZHAHE, A B, & HiG, BE 3 &%
F, FR OER B FSianois OChIP-Seq EHTIZ L 2HE A —H F A W
— TR ORI | 55 3 6 [l 1AM (20134212 3~5H)

@ BIFE SO T AU
1. Blearge g iibh & - A2 C 20134 100 A (BFE(E%)
2. BRI B4 - FSRAFSE B 2013 4 100 A (434H)

3. Bl e i Bh 4« FARAE9E C 20134 15 A (4#H)
4. BRI B i Bh 4 - FSEAEIE C 20134 15 A (4#H)
5. [E ST R R s b HEE A Bh 4 2013 4F 175 A1 (43#)

113



a7 MO

I. X ZAY AT NE RIS
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Acetyl-L-carnitine suppresses thyroid hormone—induced and spontaneous
tadpole tail shortening
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OB L O A 89— — 3 A —F — 9QIEMOHEINAS ALC 28N 5 =
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BRI ZAR—BRT A7 4 U 3—F A TEME, DNA 7 % — 1§D &) S8
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PLEOFERIL, FFAs IEPEO NS MPT BRAR 2R L. MR EASE OB K
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(2] 4 B 1] A FH O AR TR BRI 2 %3 D 8 /) 368 L OVl oD 52 %8
Effects of hypergravity environments and strong static magnetic fields
on amphibian life cycle

fEmFHH USBR) . MARKREZ URBKR, ZBk+mHR) . S8 (L5
K)o RS (RER) . WTHEE (FEND . AARRESC CRERRBKR) . BRI
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VAFEHIESE, Y Aaske, P H)IE, Y Islam M. Mafizul, P Alam M. Shafiqul,
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RN Y NE Sy NE S AR R S
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DTN Sy NES T 2 S
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[ 1 ] #IRERET ~ I A H U T LG FICBIT DIRESM: & BER
LR PMEEEFRICEG 2 D8 (k)

Influence of temperature condition and genetic factors on survival rates
of captive breeding populations of Odorrana splendida

[H Y]

VO P R X AR BR & TEME) RIS T D EMSRED R v B AR
N TH D ERIRFIZ, Bl & S FRER A BIKIZ X o THR O fERIE S @,
TS, BAROWAFEMEICB T oMtpfaifE GREEZEL Yy RUX L -TA, 1B, B
LOVIIB3E) O #IIVErERESEAR CTh 5, Ko, HAPEMAREIZRIT 5
EBEFEL VDN ZEHB BN, AV DT T ZHONWTIL, KT, BERKEBE
728 0. splendida (7~ A0 Hx)L) & U THELRE S~ (Kuramoto
et al., 2011), F7z, TNHOREIIONTIE, T T A TR & HREF I
FRH L CTHY (Sumida et al., 211), EWNIZBIT 2 BEHZEEIEIZHOW TS,
~A 7 at T I MBI TEEFH LT, BIaSRNNE & B AR RSS2 fE B
I TWA (Igawa et al., 2013),
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@k e L, 10 R E TRIT L 7=,
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BB EBOIEIZIL, TROTHAT oA ERNENTH Y . RO CHE
FRZIZ MK ZZBEENEFE LW EE X BT,

[ 2 ] #aplfelB it > b L &RV A B H T LD N T B DR & Bl
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Artificial breeding and postmating isolation in endangered frog species
Babina subaspera and B. holsti from Southwestern Islands

[H Y]

A > h T )V (Babina subaspera) & /U A N FA =)L (Babina holsti)
L, ATBIC S RDFEZF S W) MEMAH - L QIR EEZR>Z & T
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FEWEGT) BAOIT L TH L, EREBENDRNT LITNA., WS DBRE
R L DAL 5, TUCN Ly RY R MZBWT, #ddfatiFE Bl IS
YA BRI, bz, BREBRBLIOMEBRORRGLEEDICTHEIN TN D,
IS OREEMEN L — 2D HEE LT, filE T Hfg L7208 2k
L CWb, £, FlafE & U TOREREZREHEREIC OV TOMFE b Atk L T
W5,
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L IEMIMERE) (B X7 320 KL 110 1K) Z@BETTHDH, 2 ha—b
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20% T, MEREBUEIZ L DMEBE XA LN oTz, BB, Yo bv~enTgTTF iz
v (HE) EORMETIE, ELL0RLINEINENIIR OGNS DD, F{bE T
WL Y YNNG TF AT Ay eV A ML (383D Babina
JB) ORI, R REEEENREEL TWDH I ENREINTND,
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BUESR B T O N AR RO Zfikfe L. MRV Z - TERE T 2 LA
ERHZ LIk, IREHETH LA Y h AT LRIV A N HTLORE
1B BHE AL S D TETH D, £, MEOIEFHERIT OV T, KR
SH T, BIHRESIOH IR DWW Tl T, MRS K D RREES & 572 &
IMERLNICT L TETHD, ZHUTL > T, WD D AE % O ZFERERE
A2 I TE 2,

[ 3 ] MaPSEIEFEA R A E VBT A26F FEHH & B TEIS KO TEI O 2
b OBlEE (kL)

Captive breeding, reproductive behaviors and seasonal behavioral changes
of crocodile newt, Echinotriton andersoni
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REAREIR G AR\, B2, A RA T VIR EONTHESEY /R Stk - T
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fHO 2 W, 8, 14 FF, 20 FFD 5 oM OG22 R L., fBE 7y —YHNDO v =
NNE—INEHTE @R E T s LTz,

(A5 - BE]
OAEELEEICRE W T, 2B L 0T, fME MO Lz, ARERT
83%. 2 7 HHIERT61% Tho7-, RIGNDIUNEFE S AT L& LT, 4t
BNESITTEREL THELFETT D Z ENARRIC 2 o 72,
QREZATENCHOWTIE, FRFETHDLF oA A RA T Y THESNATEI N
4 — > (Sparreboom et al., 2001) & K<l fTEhZ2#E T/, BEARBNRTT
X, £ AR AR L TRAIEIC Y 7e—F L, AARRKTH0%
FARBODT D ENDIEE D, ZDH%, A ANFE A R TEM L, 5EX
MERES R R ICEEE T 5 L WO N E— 0 ThoTz, —EN 5 Hhb 10 45 &
FEFILPoL D ELTER—=RATHY | ZOEEEDERY TH A BRI AT %
EOYDERNHERTE -, T, MEENEHE L TWAIGETIX 7 — YN DKL
TV E D & DM TORITHON Tz, 72 ATENIER(L L TV =R |
2 A TG 3 AEfA, 5 HEAIETHEAT, Y X —5HTWHAHEIR
D Z TRV, RETEINBIZE SN E —F L T\,

PEIITENIC DWW TR, A ADREEMO TS A, MEIRICENZ 723 500
TRELE ETAITEINBIER TE -, A RATY OINE, BBV TELED T
WZHROMNDZ L, INTBRICE L FoTHERIND Z EDHMBLNTE (XFE
5 1978) , BIE SN T-ATENIB /M B W TH [RBEDITEI R Z — Th D L E X
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AKWFFEIZ LD A BA T Y OBFEITENN WD THOEMNI 25Tz, R, AR A
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BHEATEN 2T O LT, ARMEDICHEE R RE SOKIDBPMLETHY , AR
OB OMEFRF AR FRICERE TH DL LB X b,

[ 4 ] MG T <~ I T T L OfEE FEHORA (k)
Artificial breeding for endangered frog species Odorrana amamiensis from
Amami Island
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T < INF Y% H )V (Odorrana amamiensis) . BFENRE &2 BIZHEA
DHETNVTHD, EREEIDIRNT LITNZ, VES OBREEMEEIC X 2 @R
WG, TUN Ly RU X MIBWT, MpffafE Bl HIc U X b, &6
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EE LT, NIERRIEIC L 28F NMIEOMN Z BIE L T\ 5,
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SAFEIZ LD . NIRZBLZATV, TOROAETE ) i~

(G - B5R]
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o, FARIT, BLE 2% THoT,

B a)ii<
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2G5 IR BRI TH LT~ INT VXU )V OEF L L BIHLE
AL SEDLTETH D,

[ 6 IRNUTITF Y afE N7 70T )VEICE T 2B ERME & B0 R
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(fikstoc)
Genetic diversity and postmating isolation of the Indian bullfrog
(Hoplobatrachus tigerinus and Hoplobatrachus lateralis) from Bangladesh

[ H ]

NV TT 2 TIHEVESFEIZLY VT 7 W)V H tigerinus DNEFAL T
LTHEY, AEOREITEETEIEIN TS, —Hkilt, X7 757320
BRI IR ST fE N~ N T 7 AV H litoralisDAEfE L LRl s n-
(Hasan et al., 2011), ARWFFETIZ. N7 T7F7 2 aBEBIZBIT A2 RKMEEDE
RIS REME R ST 2 & &b, 2 b 2 FEM O AE % Wit 2 3 & 2>
2T B2 EMIC, BADLOBRE LK EE ST, I ha2 RUT DNAOD
Cyth BT 235 & & BT, NLZEEICL > TRMEERZIT -7,
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MaRE L7z 34 26 133 EKRAHRE L. b DEEDEIEENLRT /) A
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Hxou TEE (MER 3. HEE 4) Lo~ b T 7 v 5 EIR (MEER 1, HERL 4)
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BN EBIEE LT,
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Cytb IR DILESNIN S, N7 T7F7 v 2T, AFEEIREL 25070
— ML TWA &, KT NA—TIZHoOW TR, B O3B D T/
SN Enbhole, o, 2HEEOIESMERIZa > e —/L EIRIEFEERIZIE
WICRB L, LEREDERICEBEL TS, BREERIL65%E7-1L20% TH -
Toe ZAUD 2 FEIIAUE FIREESCHERE S L D BB a2 E b ho Tz, A
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[ 6 ] MPUEIRFRICIS T 28 THR RAAEOMENL (i)
Establishment of the sperm cryopreservation method in the endangered
species

[HAY]

AEBRSERAE DISMR R 21T 5 BT, R RETAEDNRFETH D, WL
T, Y ATV THFHERAED SN TR Y, £z, EEETx
LTH, WMFBRRRFROZRREBIE LIINH 5, L L, Mpfatim e
BBV, BB R A 2 O T2 OMR RIS STV e, ARRFFET
(3, MERGEAR AR B W) TR B PR AF & N T 2 A6 o W - il 7036
MR EIEZENLT D LA E LIz

[BEEE - J51E]

VA H TV THENL SIVT W D 8E IS RAFIE X, IRIRE R 2 DT,
-800CHDT 4 —TF 7V —W—ZH\5, Fi=, BlZRRENRE L D F A
HY, TPOTEIANTEBPARETH D, AFFETIX, = OFHEE A
HEDA L ATV b | T@EO =R T A AT (2L, LB T
WRSEIEAE) (A LT,
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HOREAE 7 (27 REREIN B 1 4 A -800C CTHAE) 2 ffE L, EBIAE 2 0~ 7o 5,
B LR F o3 & A L3, EBREZ AL TV e, LaL, 2Oz
TANTEREEIT TR AV HIH TV =R T HHTADEL HITHEN
Th, EFIVETHIINEBIETE . S0CIHRIFR FICbZRENE->TWD Z
EMA BN o T2, SR RITRAFIIRICINOIRRBIZ K> TEB L, 27 FefElfR
FFCIIAERIT 5. 0~36.8% TH Y | 1 HERATIE, 2.3~9.0%., 1 7 HRAF
TIE 1. 7% ~4.6% Cholz, T, A AV TV« =R T I )VOBTF
T, BIHEMWILIEORAITR SN ho72h ) THUFERE L TV ZRWIBE ORF
FHERAWEATERa Y he— AR THEEECTH 572, Z D72, AEFEH
TEPRDIRREINFELS | FAENET Lo & EZ biLD,

[ 7 JMaBSERFEA > U W2V DOEEIAFIET 27T RO (i
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Minimal inhibitory concentration of antimicrobial peptides in the skin
of an endangered frog Odorrana ishikawae
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HRTERLELWEWDINDA VU HxT)V(0dorrana ishikawae) X, #&FEK
B EMBASOEARE TH L, IWFEMEEENED L TEY, BRESEL Y RU X
N CIIAERSEE TB RIS N TR Y . IR & B E R CIE R EmIC
BEINTWD, —FH, AFIIATZIEICKEI L TEY, filEE CIURGEIC
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PERTF FIC L D HRGES AT MIEFE @ TV EEXLND, 5%
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[ 8 1 2BV TR a ] OFER (k)

(Production of illuminating see—through frogs)
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