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TEEFHHEZIToCE L, 4F, FHEEL TERINLIYF IV E O
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1TV AFERIIRRE DAL 2 T~ T2, £ ORER, EWHERITIZIE T X THEL 22D |
WD TP 72 o7, TOMEOINEITIRMERI Th o7, E7o, HEOREN
IZITE RO Th 7, b ELRBEI T 2 A, DT MIRAE LTZSE
LEEETITNZEAERRE L 2oz, EHIC, BEFESTLmEAR TE LW
EWEALHC L, BLEORRICHL ES3&, E0I24 A4 TEREREL TH
EIEREDEFHRZITH) Z LI L » T, ZOEEED I )VEY N H )L (Rugosa
susurra) &t Uiz, AEITERNEENTHDH720, BEICHmPVETHY . 4
BEREIZMIT IR BT > T <,
5) 77 URY AT VAR KR 28T ) D5

Bk, NERFTHA~AER L YT 72O ER S 13 - 7=\ NERE FCE
& O T-EEY DS B CREZR TREENDINE D DEHMAENEETHY |
H L, EFRRTFHRMENZZWVWE S b, EOXIICTIITER ST-EHNRET
EFICEERNPEIDNE I DFARDIENEETH S, MEHEET VAEME L
TIBENVDBEICED LD RFEEE H 2 50, 00 I/ 2 g1~
5, MAHETHLT 7V AV AT NVEET NV ERE LT, FJIHIRACITE S
o TIRE S D EE TR D, ZORER, 8 E IS MED & ORI,
FEHNOINEINEE D ETTHLENHH Lz, WISH 2 HWEERN G,
EREE A 20 B n -3 (Xag,Xotx2, En2) 2NEE /712 X - Tl & 7228,
MLLRE Dt~ — 1 — (Krox20, HoxB9) 1. EAZZ 1 T\ Rho7z, 1
NI IS B 5. 2 5 F R b0 o 72, £/, RT-PCR #HWw
HHELY, Wnt O 7O OB, Xnr-3 X° Siamois OFEELAS, #E
cHflEnTnD 2 & aRL, MENZ, DR<EL Wnt O 7 F L E 550
LE9IMERM LT, BEERICHE A KT L TV DL EPH LN o7,
6) TALEN (2 X277V B AT 0 FOIZBIT 5B ks

J 7T MCXDFFEDBLG FEIX., 0BG FOWELZ RS ETIER
AN FETHD, ZOHMIE, ~ 7 ATIXES fildz AW CHELSNTHRY
2T —=ZO0bID XI5 TWDEN, ZNLANOENY) T ES ML N S
NTWRWETARAEETH D, L L7 6 it ZNF (Zinc finger nuclease),
& 5|2 TALEN(Transcription activator-like feector nuclease) # {42 & |
KFE DEEINIFERE RN AN LN D FENDMNY, a4 ¥ T v M KT
SNTKEZ, ZOHMNZE I VTHRSLTH2HIL, T=LVOEREME L TAEH
P2 RS E O 5, BEE, B =/L T ZNF NISHTREN & 9 hERZITV, B
WG SR Z 2 TV ey, ZNF 3ERDEMECTH 5, Z o, TALEN (3 (LW
ElXW2) ZNF LV 3B ERRE S Th D, £z, BEOERNE L, kiK%
Fi=9NC, BAEL 2 D82 L FO T O E2 B s aTaert s <k,
Al WAWAS TALEN # ek E LT, Xenopus Zffi~> T, FO THZIE 9 vk
AT il o 7o B AR 1L BRI B AR DO EE N s S 41TV 5 tyrosinase & pax6
W, fLORER, TALEN 2> TENZENOBE T2 MEE LR, &%)
RBTCAHETHESN TV ORIV EIZE S, TALEN A FO THAITH H 5
DRI T=,

RS
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7) WAESEOAEIERIZ KT S I8RO B

BUE, EREMOREEER, ZEMLREDOBMIGICSI D INIEENS
Ko T&ET, TZTHEPL LT, FHEMOFREL L OER BT
% 58I DR BB S 5EIT A e v, WA A AW T, ZOAERICRT S
WEBERRD, W VIRIE, RO Z1T ) O TIHROBENRES T, FAELFR
W2 D, WEOREBELIRRDHIZIFFRHEZEZOND, T7 VAV ATV
=Y AT ZHNT, IIEE DR DA E TOMSGOREL T,
ZORER, BRI W TIND B E DRI EE 5 2 550, P34
IS FEIERFEELEZDENPPALNI -T2, £, X~V ¥ 7 v &l
BBEBET DL, ATENCRENE LD E LMo T2, BE, TOITEIRE DR
&> TV 5D,

8) mTOR [HHI=ER O

RIEIL, EEROBEITHT MO KIETH Y | ZDORIEDO—HIZIE mTOR
(mammalian target of rapamycin OW, 1FFLEE 72 EOEBHOMIEAN > 7 F VAR
BT X R Ex T —E, ®HIC rapamycin O X X7 EH 2 LT
ROMST=DTZDAFIDBOWTIEREERPEG L TND, ZOEHRIEER
DOWFFEZHED TV D, RIEICE 545 mTOR (ERIGIZERICEEGE T2 7 g
R, TOMHANEMZRHRLFETZORBRRIGEROBHREZMHL LS L LTS,
ZDOFER., mTOR mERIZ Egol, Egod & Gtrl,Gtr2 ™ X% X7 EHREEE LT
WD Z ENbhoT,

9) A M r b7 vy e sn ey oIRIZE T 2 EREfMT

A0 (N N7 = B g s G a7 = B S RO S/ = B A DX (21521 I G = 3 i GV 74
BO—FTHY, BEOEMRICEHD > TWDEHX LRI ETH D NHHIIRICE T
HEEREIZ O TR, F72, T RuZ o i imxiiiD s ) LRt o ks R
MO DN TELZ L RIET, F&ll, AAOKRETRAEMIZHEIEL TVD
FEN o THREN, ZOKEITARATHD, 1 M7 oA ICE T
LIEREE D720, ZOBKGRTFERERIEIE T, EOXIREKBRNTD
DIRRD, o, 7o Rern v rOREICBITAEEET 7Y Y AT )L
RV ATV E FHNTHARS,

10) Nramp 7 7 X U—OHFHNF VT L/ 7o ko HEERERORE
WEFEE DR VIIENICEREDOARF T LE L > TS, 2L, RO
NRFEDTEPLEMINTZHOT, AYIE AT T A EEREICENT DS
Ao CWb, TOMEEZM L Cuvd, Nramp/DCT 77 2 VU —i%, {4
B A A DL D D ERIEA TH D, Fex 1IN T VT LEEEICEMRET D
WEFEENM R Y EOMER2S Nramp 7 7 2 U —OF B S AE R 2 FE L
77o ZDi&Efs T AsNramp It F®D Nrampl BL W2 &, 7 VEEL L TH
60%DFARMEN S Tz, 77V B A H T )VOIIREIEIC K 2 RBLR %2 HWT
EREEESRERIEL-E 2 A, 7 u b BRI I > TG AT Y
LERDIADHFEATHD Z DN bhoT-, &5, WliF 27 LD
EIINa il XA EEZZIT 52 & AsNramp X ILER ORI /32 /EST 5 2
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EBHBEMMTR ST,

2 RRAVBEAE AT ST
OWFEIH B O

LR LSIERF ST ClE, 0 TEM SN T M BRI S W Tl A I
BUIFDHEDOEARMSST ) 2MEEO S TEL T e A& RHTHE B2, AL
BHE RS S CRTIC K D M fE A O R I R 5 R OMESL % B H8 L 7= HF
2R, JABAH T OIER A D TN D, FT-, MBI E FHW - TEEE
TERR DML BB LT 5, R 2 4 4FRFEIIIARMFZES Y T, R SC 8 .
TR - fRDLZ: & ARR, ERRSmE CO—MGER 1 31, ENFES CTOHEERER 2
B, ENFETO—BEER 1 24, ke AT 6 4 Th b, N
IILLTOwEY Th D,

1) #EREEET ~ I A U B LOMETE FICBIT HIRESME L B ER
DMERAETRICE 2 D2

VA FE o8 S XA IR & TEMED 2RISR T D EMSEEO R v AR » B
T D LT, B L W) REMARAERRIC X - TR O GRRME D Ey, £
B, BAROWASEMIZE T dMpfaifl BREEL Y RUX K 1A, 1B, B&
O TIB 36) O¥HINmEEEAER CTH D, Ko, BAERAEICK T DiE
BEfE S WONDZEHZ N, AT T HONTIL, &, BEREEM
M 0. splendida (T~3IAHULTT)V) & U THMEGEHE I~ (Kuramoto et
al., 2011), F7=, ZNHORIZHOWTIE, 3 TIZATAHE & fE B I12kh
LTHE Y (Sumida et al., 211), BHNICBIT DB EEICSONTEH, A
yaYT o4 NBETEEFIM LT, BRI & BRI RS E AR S 1
TU 5 (Igawa et al., 2013), BRI HEEME & RN & OMBIBEMRIZ. AW D
REEZEZ D ETHEFICEETHY . T b OEOHEB I~ 2208 Tt
ENTWD, FFICHIRMGEIREIC W TIE, @R OB & At TER~DA
DEZF SR T ENMOENTWD, AWFFETIX, fFE MR OEEHE
RN G250 BERGET 5 & L b, HROBEMIEECE{LEZTHRIL, &
RIS ERME 2 MERF L7220 e iR B O R A e+ 2 2 L2 HWE LT,
EBENLEMET COMBEFREROTE, 2 b —F =2 LDHMREDOBEN
ZRRMEZALDRGEE T o T2, T OSSR, AREOEF R AEITITRESRMENRKE L
WAL B MBIV THIERFROFEIIRR I N, $7o, &
BRI BOEEIZIL, RO TUAATaESENEHTHY | AEOMHERE
WX MK RRECEDNEE LN EE X BT,

2) MEBSERAE A R A E VIZEB T HEEE NRIE & B TENS X OTEI O FRHIZ
fbD®BIEE (kR

EMFEOREITB N T, ROLELT X XFNMEMORE, B OZ0JEL
RIEOMRCTH D, LLans, %< OMBEEEREIZ W T AR A
ABRARLTEY, BRI EORFIc, PO L5 BRBREZFIHLTWHD DM
KRR GE DL, BRI, A ™A TV IFMTEREDONTHEEY /R EICL - T
TEFHARIR SN D72 8, BEIEEDICZLWEBZ b, ARICBIT 58
BRI A OEEOMIANRD 5N TWD, LR -> T, AWFZETrE, EHOMRE
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TEIHARAD &L HIT, Fhelli b BEERBIAITE), FrlCA R M AR
70k %E - FEEIMTEIR L O 1TEWOFEAEL A BET 522 L2 HWE LTI
EAToTe, EOREE. SFE G IEE ’%Lb“(\ WeBEOLOT, fME FEHIC
P L7z, E£72. REATENZOWTIE, EBETHLTF oA A RAEY TH
I NI ATHE) X ¥ — > (Sparreboom et al. 2001) & Ll fTEh 2Bl T T,
AWM L0 A RA Y OBFEATENDAD TH O IR o7, R, AR AE
U OBSEATEN I I 1 O E R KON, %éﬁﬁﬁ%ﬂmgf%é & IR
ST, LN T, A RA T VI TPz L= 5T AR T 273,
BIHITEN 21T O LTI, AERMEDICHEERRE SOKABRMLETHY, £R
% O BLOHERE DMEIAREE D Tt E%T%ék%z%mto

3) Ay hoHZ LKW, RIVA T NVIRBITDHFHH~A 70754 b~
— 1 — D3

A b Hx)v (Babina subaspera) & . HwIVA M=) (B. holsti)lX. %
NENEERSGL, S L EZRBESICEAICAERT 2MKKETHY . IR
B KO, WRBIRICEIT 2 RATLEM TH D, WFRITIT A B SV D BN e g
BITHDLOITMAT, M%@&% iééﬁﬂ@ﬂ9\v/ﬁ 2N K B
B CICLVEREBEER SN TEY  IUCN Ly KU X MZ Té@mFﬁBﬁﬁ
IALERHT BTV D, 20O X9 RERE RO R R RBITIT S F~—h
—Kié%ﬂ%ﬁ&@\ﬁ%%%ﬁ%@%%ﬁ%%?%U\ﬁﬁmﬁyFVﬁ
TIUZOWTIE, Iwai et al. Q01D Ik 8 >D~Ara¥V 75T 4 h~—hH—
DHEESILTWD, LML, ERGER. S e W7o X0 EEk sy
Fricid s oz OB FENPVLETH D, -, _%L%@L{K%BE@T/I/X
A= TORPEIIMR I TR, T2 C, WEICBIT2HH~A 7 n
YT IA4 b~—T—DOREEZENE LT, BBfFO~A YT T4 b~—T—
DRIV A N H T AZET HHIME R OSBRIV OH 2 RS 5 LR, Fifl~
4ﬁmﬁ%§4hLm%E@$%%ﬁoto%@F%\%ﬂ@8km%@ﬁﬁ
RTCHENVA NHTZVIZEWNCHIHFARETHY, Fy b T2 EREDO+57
SRR LT, £, FHRICTIA~—%2RiH L 16 BB T EDOHI L, 4 v
N HZAZEBNT 8 BIETFHE, FRAVA N HZITEBWT 4 BB T BN LRINE
R LTz, BAEENCA Y b BT VRO, RV A BBV TR ATRE 72
BA T, BEHO 8 EIs T EAFH LT, 2T 16 B LN 12 Bin
THEE TR T2,

4) R TFGFVafED T 7 Ho )BT AT N EH

N7 T v 2 TIXEVESEIC LY VT 7 =)V (Hoplobatrachus tigerinus)
DI THIRL TRV, AREOFEITER TSN TS, AFRETIE, K
FEOWAMREEZ BIIZ, B0 HEEE LT B{RZ Al > CTHRIE M EE A AT,
NZ 7))V H tigerinus OMER 2 JE & HEFH 1 ICA2 HWT, ANLABLIZ L - T
RMEFERZATO, TOFROETFENZBILE LT, ZORR, BIKDIFD 55|
SO IEFEIZIPEI L. TO%DEZEMITEIZE L, 56%05 I WL L. 46%03 IEF 72
B AEIC /e o7z, Lv L, DT L0 IEFICERE Lz, W RSEDR T
BRI, TNEREERORBDOER EEZ bV, ZHUCA T, KiERO
BHEEGE EG 2B TR S EREROBD ORINIC /e~ 7-, H tigerinus
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DOEBEFENIIET THoT-M, H tigerinus D H T )LD RKREAFEIZITZ HIZHK
%ﬁ%gfﬁé FEke, H tigerinus DIERCTREAFE L IRHEZMIZIZT DT
DIZ, BREFETOTRXTOEMTKEDH LW he— A RNHNETHDLH I &
AV SYIRTS 710
5) HEPRSEARFEIZ IS D K UG R AT IR O ST
HEPRSEEFEDIWSMRE R Z1T O LT, BT HERTFIIAD R TFETH DL, WAk
MTlX, VATV TR FHERFIES LTl 72, BRI
ThH, BT HERTFEZEOZRERELBELIBNH S, L, @ﬁﬁﬁﬁé
FAITIBWN T, K IRAEIRAT 2 WO T2 M BIE TN STV, ARHFSE
X, MEBRSEE A B W TR S R & AN T3 ﬁ%ﬁﬁAbﬁt%@ﬁﬂ
MR BIEZESNLTHZ A B E LTc, Y ATV THENL S LTV DR T
FEIRAEEL, WEREZORDVIZ-80CHOT 4 —F 7V —F =%\, /2. &
M7RRIENRE L WS FLERHY, OO TR A N TEBNAETHDH, KN
R TIE, T OHEEMBEEEEOA v U ol WEEO =R T
TV (7720, AR TITMEpEEFE) (A Le, WSl T QUG 12
A 80 CTH#E) ZMER L, EBIEE A T/ R, B Lo Tolx e A LR
MRL TV, LovL, 2O 2 AW TATZREETT - T2/ 5. 4
VHUBTINE =R T HAHTEZLDESLLIZBWT Y, IEFIFET 25 IA3 822
T&, S0OCHRIFHE FIC L ZHERENE > TWD Z ENHL NI -T2, ZHERIX
%T%W%W®ﬁ IZ Rk o> TEH L, 27TRF MR TIEAEERIT5. 0~36.8% Th
. AR T j:23~9m@1&ﬂ%ﬁ TIE1. 7% ~4.6% CThHh o7z, Fi=.
4/wvwiw SR T HHENANORG T, BIERLIEOR AT S 7
Mo T, ZIUTEHRE L CWRWERE Ol -2 AW N Tz b —/LiR
THRETH o7, 2D, AKEFEHWTZIFORRENE L | FBAENET LR
MolobDEFE 2 b,
6) 77U/ (Afrobatrachia) O ha > RUT 7 ) A7) LS
DERE, BIETREZLA =X A, BLOEREZCER T ORI E R
77U H )V (Afrobatrachia) %, 2006 452 Frost et al. 2 & > CTHr
HINnTm, b viiH (Neobatrachia) |ZJB T ASFERET, B AT~ T )LFE
(Microhylidae) & 7 H =/ /L (Natatanura) & & HIlZ, 7T EF
(Ranoidae) %K T 5 3 SO EELR I N—TD—D>THbD, 77V ATV
X, 7RIV TZAR s 77T H U« = XY B vf o 73 5L f):
DAREER, TOHDEY, T 7V AKEZORISHT D, L5 4RO
AR BIFR ITTERA A2 KD Z < FEmD eV TN, | DOHE G, b D
BINERHETHLIEREND LN TWEN, T 7V BT )VEERMSIT 5
HREFEIZZNAETICRRSATWARY, TAHAHZ LV ERNTOT 7 U0
ﬁiW%@ﬁ LREARICOW T B ARELN TRV, ARIFFE Tl
U)\Fﬁ/AkiU$ﬁb%@kifﬁMWhﬁ%%wt77)ﬁﬁiw%
DBFEHINLE O, (2) 77 VB HT VI M7 A Té\kﬁ/A%
EEAb GEfn1-HAE - Lh%ﬁ%%k)@%ﬁ)cn7ﬁﬁiwiﬂ
I NT ) AEEERICE S BB TEE A T = X LADRRGE, (4) E%ﬁk;(ﬁﬁa
BRI N ABETOS TEBEROREEE B E Lc, ARUFZEORER.
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T VAT ENVFITHEREREL 720, 51T, b AT~ A =/VH &tk &
Lz, £72. 77U BT NVEEREBOTHILAIREREIXZNE TITAD
Do TR T2, ARSI L7727 7 U A AT ANEEREO I 7 AT
T, HEH O WANCY- tRNAs &9 BfmFELED D2 L L7z, WNACY-tRNAs &>
IBLEN A SN TV, ZOFHEICEAEINEBE FREL. 77V Tz
VEOHRAGIRAEFE L LTAHARELI LD EEZ LN, 77V BT /VEDO T
T, Hemisus (7 FHRYHxT)N) O N7 AOBIBFEEX, KO
NERREIZIERI L ChoTz, —FH T, Mo 3 FDOI N7 AE, = villiH
—RARN DL RESBPLL TW e, 2B, MO N AOERTFEEZLIE.
FIZEM T —IC Lo TAHELIMINEEZBEL TAELL EEZEZOLNTE T
(TDRL &7 /V), FiiFx 13, 8D nt 7/ AT, PN EELZHHTH7-0
(. TEB—HES - B3RS E T V) BB LT, T U AT NVHDOI M
L TEHL BB STz, W EEENICALE T D BRI EEE s i, =
DETFTNERUETERCLST, 77V B HTVEDI M7 ) AOEEFE
EEENELTZZEEEETHHLDOTHo T,

7) AGHIT )L [ R )L g O]
INETIC2HEDOEEMBEZRE EENE T TRZD=FR T Tz NIE
ATV GEFR « 270 E 3 ) OFEH ERHERICRPIL TV D, BT =
VI, FEBRMICAEA N S NEE R TR ME— DU EEW CTH VY . FEREY
ELTORT Y MEE, = HC. T AT NVTIEET VI TH D=0,
BT VR RICE AT B 720120, ERTFIEOHESL « FLiET — % OIVEE -
EEROEDFIOHRE NS 2T v TINNBETHDH, AR TIE, BHT LD
HHEBREBILOE—2T v 7 LT, =R T HHITIL~DEEFEANTE
EREEL, 2 BHATT V) OEHEBENE LT EZBMG LT, =Ko T h
A= VB AER B R IC 2, BARRE A ORTEME E LT, IO Y — & Bk
BT D HEERF L, £, BBIEADOSRMERG 21T 5 72912, mCherrymRNA
<w—hELTHW, 61, VAT VO Ta®T—X—N=R T T
IVTCHERET DD METT 27202, 77 VBV ABTZANINT 4T v I T 7
F o7 a e — X — G EGFP X ¥ — % =K T N A VAR R R O AR R
HEA L., EGFP OFSHLZ @ JEBAME CHERE L7, REFEOMIEIZE Y JIT =V
—ZHOGRSBKR. A7 arBOORS, A7 a ol
AJE, HEA DNA, I-Scel (b DHWNTHEIEAFES /37 mRNA) DOIRFE & 45 &,
ATV v a UL DR OSZAREIFHER K OKE & BEiRE R L, BEMEA
TRV B R 2 RIEICKR VAT Z E N TE T,

8) X~ H /LR 3JE 6 FIZI T D BIHRBERAE

X T VED T )T T DR RHEERE 2 I 50295 2 & &2 BRI,
X< HT/VED 3 J& (Hoplobatrachus., Euphlyctis & Fejervarya) 7>0 6 fiz
fii > TRMEFER AT, HERRICOW TR 20, BRIz L MR
DOWTIHE, JBREFHII, X ha RU 7 DNAFRIT R KO ¥ 1 LT &4T 5 &
& BT, TR CYL A REI OB T IR 2 1T R o 7o, ABFET
Hoplobatrachus J& & Euphlyctis JEDMIZIX, 58RI HMEFBIEIZ X D R8EEN & 5
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ZEnbhoT, H tigerinusWMEL H chinensis e & OMEFEIX. ShAEDERPFE T
HEARBICEVET LD, WS ODOMREERITIERIZHEE LT, KA E
THEXE-T-, YeERBIZELE ntDNA & 7 o A AEEESITIC LD . 2O DR
BT MRS 2 DDOMEBLT ) AL 1 ODORERY ) AR A BB S A TH D
e EMER LT, AR, B SRS E RN EE SN L ERIB LT,
BT, MFEABRICE T, ZRBITTRTREDHETH 5 Z & 5
2o Tc, ARMFZEIZ LD | ARBRZIRREORREE L, SRR AL AMIZR RS 5 2
EnboroT,

9) MEFEAYIINCIE & BEHR D/ NF — U TERRDSTHRN 5 it

WIS AR T HE & SR ORI S AR S5 & W16 THRD 3 IR IR 73 Tk
F0 . EROREOREN (RF 4 —7F ) DL 5, T5IEEIZIERI LK
+ (BMP) 1T X > T, BEEMENEE LR (Wnt - FGF - LF /A U 8) 12X - T,
TNEFNRESIND, MWONEFHRAT D I-OIITHE & 862 ORI U
IZFAFN L2 DS DT SN BN H DD, Z OFFFIERE O FEATIZE A TV e,
ARKWFEIE. 77 VDY AT TIVEINOREREAR 7 U —= 712 L 0 HT-ICHBEL
72 Biz (BMP inhibitory zinc—finger) % > /X7 E\Z X 2 IR EhTE A% o i Frikdts % BH
LT D EEEME Uiz, FEERE £ TIT, Biz MEMRHLIKT BUP > 7 v
ZEHI LR (ML) Al E, SBIICEIFIAT Wnt 7
FL L IR L CHEHRBMER AT T 5 2 L 2B 5T LT, Biz R T v F
BUREALTHY 2 AY T (M0) ZHMIRICEAL CTHELZAET L L, %5
it~ — B —HoxB9 OFRILMNFEH LKL T L7272, Biz BWIEDH% FEMIZHLEET
DTN groTl, —J ., WEEEEIZOWTHANS &, Biz MO {EARTIE
fif~ — B —NCAM DFEBLNZE L <K L7z, BERENZ &1, Blog#imk~
— 71 —Sox2 OFBUT, 1T A EREEZIT 2o T2, WEETERET LTl
0 & JEARNC Z N E AR & RN LIRS 5 & . PRI Tl I Sox2 23
FEHL L THBREME~D T BT B3 T, it TREB 2ok st &
NCAM OFEENIEED Z ENH BN TWD, L7d»> T, Biz 1Ep# b o
FIfHTBERECIEa <, KBRS EEEICVETHL EE X BT,
10) Ry ZAY AT )VEIEN LI- Biz OMSREMAT

AWFRRERR L, REEN SR FE T v a T AaniF) Yy —RTF vy
k (NBRP) ICHHIERIR S, Ry A AV ATTILDY V=R L lpotz, £
2T, T VY ATV TENT R ER Oy ZA Y AT NG
Biz Bis¥ (XtBiz) ZHEEL ., BEREMHTICFIH Lz, 7 — & X— X DR
H5FEIZL T, PCRIBICK Y XtBiz Bia 27—, WIZ. XtBiz R 7T o F
B AEAT Y /AU T (XtBiz MO) Z{ERL L CHREIE 21T > 72 & 2 A,
FEEE D /N D — 7, BHEAEEDNIER Le, ZoORIBE, 77U AT A
)i HQnie~— 0 —Ba TR H O TRERINARBM L —F L T\,
6, A=~k insitu "NATVHEAB— g 4B -T, BEm
FRIZEBIT D XtBiz BEFORBER A, 77V AT V% A
TN I R TEDIC B G R AT, LIzN o T, Ry XA AT T,
T7IVRI AT VKL CTHAZ S 2RO 2 2RO TR TEZ, Zib
DFERIND | Biz BIA X T EMREIIZ BT 2 2 EBHA LR D | Biz 2
i h & SE R ER O FAFN M < FTREMEN S BICHRE o 72,
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11) 77U AT VI AIRRRIZ I 1T 2 R85 SR A O g bT

WE*E@HT LRI 2 Rl THk 2 B L Z T 0T WICHLEDL LT, IE

WZRAET D, ZhUE, MAEENERY - BEMNEICEIST S, 372

:b%%%éétr@%% C.H.Waddington 2MEET 5% ¥ F U EB—T a U EREIHT
T2 & amT 5, MIIIRITER . R BB - RENE(LICS L ENN B Y,
WHE LRI OWMPERSINAT 4 — 7T N SND, AT BHBEL 72
FoxB1 #i45- [K 1 13 JEMH IR - BMP 0 3 7 vz il L T & 755 (B fk) L.
% HALR F Wnt - FGF O v 7 F v zEMHILL TR AE % FLT 5
(Takebayashi Suzuki et al., 2011) . AHWFZETIX, FoxBl #xB[K+ % H.0MZ

T N il & BH R i oD R RO A | :}bJ:U\ffEF{"}: HORGAEEICRET 20 A= X
LEfRTT 52 2 HIE Uiz, EFEEE TOMNFSENG, FoxBl &, £ Lt T
< 0ct—-25 1IANRIER T feed—forward loop X U — 727 ZJEEk L. Oct—25
@@J% PME T LTH FoxBl WHREFHEEZRILL TWD B X L, MikiHE

JIE, AMRELZEI T LT AHRENS O 7LV EETHDLH, £ 2T, A
% EEITHT HHIRE L OMBEMHEAEERZH/O 5720, MRARED %
1Y L CTHeE 9 5 &, FoxBl HERERHEM CIIARRFENZE L < 1&7‘4?5 3
FoxBl 2MFAET 5 L MfRITER L~ /L THEINTWe, DFE 0 | SREEICHBL
9% FoxBl &HMIEL OMIZH . BRI EMEEMERA N GIET D 2 & DR
T& 72, LLEDOR RN D FoxBl (X5 g Hh & BHE#HOFRFAE) < 7217 T < Bkx
7B BRBEAZGICHEIEN E O SN THMBENFE I N D K 5 ITRFET
HHEELE LT, ERBRBEZRLTVWDEEZ LN,

IV. #7EH

O RAAHEE
¢%i . R ET
mﬁﬁ%ﬁ%ﬁuL%%W@X/?%/%ﬁIW@ﬁ%ﬁ%(%M$8H
~QOB£E3H)
¥ HIES
c B~ U U= Bk TAARD =)V KRGEE &) HnlE  (20124E 7 H
~8H) URAFY, v b Tz, RIVA HIZILOEHEEARER)
FHIESE, IR, A H, Islam M. Mafizul, Bk B KUEEF, Pl
cEWOAIT TR THE I o TH XS —ZEREWOHR T [E&fba
(MR AFEY ] EHAR—ZWe 4T Tz EAER A7y
a2 JER (RIRKRFERAFINEDAE) (2012429H 15H)
fwtr‘ﬁﬁﬁvv?
MiER B P I NBRP 4 — 7' T AR OB (2012 4E 8 H ~2013 4F 3
A)
MKWF FAARTE 1
fi s E RSB R v A AV AT L) V) — AW (2012 458 A~
2013 4E3 A)
HIARMEE., $3RE

18



- INBRP A & #7-NIBB A&7 « AT hL—=r27a—x] &1 (2012 4
8 H. FEEAEMSATErT, [IF)

IR Z, HE—W

- [ 6 [A] NBRP 7 — # ~N— 2984 ) S0 (2013 423 A, [ENLERFHFERT,
=5)

FIRMEE, WA, JEESE, DRESE, D X
THEMELTORYEAYATZNNBIONT A — MVOER] 8 94 A HA
EWHESS (201341 H., ILER%. JAE)

FIRIEE ., MRS TEEFSME, AREE, i1, EHIESE

I RATE N T, EARTTZ N2 583 RIHAEM ¥ (201249 A, K
NN NY

FIRMEE, MK, fEEFSE, PEEN, EHIESE

Xy Z A AT DAL - EEERF ORI - 24 5 356 [ A AR
Wy (2012812 A, U A v @M, &)

O X F—iliHS NS

ENEY

PR 2 A RBRBSEAY By 7R FEE I — (B 25 AN
[ L OfiE#]) 2012 4E 11 A 10 A

- 55 4 AR AR FH Z BR I B ES—E R T 2 FEBROL 2B - ZET
-, 201 247 H7H, hEH, 5 RKFHRIIGLEFITR S EE

RJBARTGER, (FHIETE, B

KT e Y ey NEERES TEBRA A AT ST O JE B — i AR O HElR S
FROLRE & FERBAR T T IEORFE — ) 2012412 A 11 B (ARKRT)

AR R

TV OPERTE  FISN DAL Z FEI S 5 “RRNGER R KRTFKEFERT 1
1H9H (&) 201 24 ERH

- W) EVEOHAL” BE R T EERE BERFIAETEE X — 11 A 27—
28H 201 24 KB

NI EDTEHEO S L RHIKETR AR ¥ — AEFEED
SV HEGEE 11 H29H OK) 201 28 HIKET
CCBEERFEOR A -FAE AT REERFER ERFRETIT 1
2H15H () 20124 LKBH

o CHFEY KA LELDFE ~A new frog species “Sado—gaeru”: its
evolutionary mysteries~ JAERKFRFEGHEFFEREFT@MAEE L ¥ — - T
YFEALEIF— 1H22H (k) 201 3% HIAEH
“RERRDTTHEDO I )V JRERFFEATRERA 7= 72—
3HS8H (&) 201 34 HiT

EHIEE

A TEMEEY T T A MEA—T = JiEEES TR AU —U ol A%

19



WFZeha%] 2012 4F 4 H 26 A (A& RKFHE2EAFZERL

- %5 3WINBRP BRIAFE A U ARY UL — FHIM~OPEE - [Ro XAV AL
TIVDE AL - KEHERFEOMINL - AL 20124 11 H 21 B (&u)ll)

< 7 RIEPEmE AT bR T A el AR IR BT H 9 HEE R
20128 H11 H (BFTH, N7 —n—)

EIAIE

* MRC National Institute for Medical Research, London #ff%2prt X F—i&hAH
(AU %)

<55 6 Bl HAY A T T VFSEHESS - 3 INBRP R v & A > A /)L DB 2012
FTAH 4B QLBKRY - HR)

OffikB. 8% (FH0H)

EE Rl
JRE TRERFAREE
RIS

i

- (W) Befaikys - HE PREBREEMLER, FRIEREERS
* Editorial Board of Asian Herpetological Research
- ZMF v T RFIET BB
RN—F o FR e E58A H (Narodowe Centrum Nauki)
F HIESE
- EBEREREZEESZE (ENLEEFZERT)
cFTa T AR, F ) =R T u vy MNEEREASREESEES
- AR TR IHRRER - FREERELESER
- ERRWm AN B E Y - BUTERE
AR
- ARV AT g MHARER
 K[E Department of Cell, Developmental and Integrative Biology at the
University of Alabama at Birmingham #5382 348 SN
+ 14th International Xenopus Conference ([EFRY A T T/, 77 R)

/

RALZ—HI®RELRR
B
« ISRN Genomics fRERE
FAARHE 2=

C KB TERFR KOG ERFORRER

V. EBRRFIESE

O EBRHLRFIE
REEIRTTER
- Ty —U=T7RKRF CKE)

20



WIeT —~ : [ X AV AT T O@InF2E BRI HOWT
Rag !
c LU X1 K% (772 R&) Prof. Claud Prigent
We7 —~ : [ 7 U o B2 OIPREGEARIZ 31T D HHEA T B DO B REAFAT |
EXGLIPS
s Xy o NTRKE (BIN) Dr. Tariq Ezaz
W7 —~ « MR ERIZ B3 2458
- BERAE FIESERT (FRIE) Dr. Xiaomao Zeng
st T —~ : [ FH = OHEIZEE T 5058
FHIE=
NV TT U a RERY (B ERGRR) Khan, M. M. R #Hd%
W7 —~ N T TF L a2 VEOFESERNE & BRI ZARMEIZB 3
LT ]
AR
c KET R L X —FIED
W7 —~ [T 7V RATNT ) AT adel M
c WER =Y~ ARFB LOKE Y v AR — ELEY) P 5E T
M7 —~ : TEEEY AT ) — 2L TR
AR
T Ty 2 T TR
ot —~ . TR 1T DR Ot

O E AR B S AL
EHIERE
= Aris Soewondo(7 7 BV ¥ Y K5 - 5N 20124F 6 H 1 H~20124-7 H 1 H

OSNE N FAEDZ A

EHIEE

- RV EE S (Sultana Nasrin, N7 T 5 =) (WA
2012410 H 4 AH5)

VI. 2ot (FFLFIEH)

s R S g T AN F ) V=R T a7 N(NBRP) [y XA AH
TV DAL - BRAT - BB DETHLUCERIR S, ZHICBEL T, SFE X
FIZUL T OFEEEIT-72, NBRP B EE S &SiteVisit (H24 28 A 24 H),
55 3 1 NBRP BHARTL AT AR T T A5 3 M~ Hkik—TaEE  (H24 47 11 A 21
H), 3%&ToOETR (38 83 [0l H REMW 22 T8 OA X H24 429 A |
9535 B H Ay AW Fa 24 4E 12 A 5594 [0 H AWM BB 22541 H),
o B A AT TVEANGEE S (H25 423 A 13 H~16), Zi1vH OFEIL,
AR 9 4 DR /1812 X AR P72 A2 K 0 A S 4L, & ORI A

21



JEWTFERiRR OFE RS & LT, AR o 258< ) (H25 423 1
14 B) IZHY REFsni,

cRETEMEEY T 74 e L TR E—% AR L7z, BRI T4 A
26 HIZRLaimiEs 2 BAfE LT,

- BRAEES « ROEBR BT E R AR (20124F11H 5 H) 2BV CTHFSEHIER 2 AR L |
BEE004 N AFE L, ERREIFBNS, 2012458 (I3 TR E5004 3 sk
% LTW 5, Mgk Rcid, N et () —~ LB B2 E) (2012
F10H) BLWY BHRFEE HRENRFEOFERE (201245 H, 11H) Z2EMR
H D,

- TEH TS RBL 2 & i — BB 20 IR 8 i A FaF S0 T T o TV 5 R IRAT
FEIEETDHELEHIZ, RAEEWEEYT 74 NOF—TIZEBK LT,

« SRR RUEB IR DIIMETE IO h = )V &3/ L, Y R =/ (Rugosa
susurra) & m%h Uiz, RO B )V TII22ESD DA THY | HEERSIZE
T HERPOBFHEBMEAROFE TH D, ZiuE, EES DAY PR
WEBITRATHY, FEFHAIZLO & LTERNIZIEETOFBICER S
iz (20124E12H11~12H) , £TLERTI AR ETHLHM SN, K&
IEHEEDT,

CHEPEEEAE (7~ A U U T )] TN LB L A REDRINZ DOV T,
fRAT S iz (TR 20134 3 H24H)

o CIHARRUEHATZHIIEBE Y — 27 >3 v “The Workshop on Sex Determination
in Dragons, Frogs and Fugu fish” #20134E 3 A 6 H. J&BKFERKERHS
SRR Rk = OB L7 (FAfEEAN - N34, BN 24) .

- BARECBLZEBMC Evolutionary Biologya&, Mitochondrial DNAZEIZIBUNT,
WXL Ea—Y—EXE{ToT,

« POAREHEZSFZ ENVTRA T RHEBV IR BRI EE v o 2 — T3 16 [BIEB A

AN — L) (TR - R AT o T,

22



VII. &P O FRNE & R EK
[FEAE B R TS50
Heft - B EES (Yoshio Yaoita)

e

WAEFHOERE (AXENT 4V R) 1E, FIRIEARVE Y O IRE EFICH
WD, AENSRENEERKOEDRZNEZ 28R TH D, FRICEE@MEHOE
REIZHIBOCTH Y, MDA, RELROBHE ER L TRE 5, KED 2%
PUEORESTHLIEDNEAD I BIZERIZHKT D, BRI, 1FEAES
TOERANGBENZIEL TV, TOX D BRIEOFRERD A =X L&/ TEY
IR B LN T S EEAFSEEME LTV D,

1. Ry Z AV ATV TOBESFIEEEDOMNLI LT Ve R DFENL
The establishment of the gene knockout methods to generate the albino
Xenopus tropicalis line

[H Y]

Zinc—finger nuclease (ZFN)J%EX° Transcription activator—like effector
nuclease (TALEN)VEIFAEMEMR T EZHET HDIEBNT HIETHL, ZNLHD
FHiEERWT RO R 2 A AN )V CHERE R TR T2 L, %
I HEAIRABINDTNVE ) e T DI EEBNET D, Ry H A YA
T AITBAE, T e RS, ZOFERPEETNL TNV D,

[ 552 ]

1) AT = EARRICEE 2 %E % B7-F tyrosinase s+ Z1EH) & L T ZFN
AL T, TOmRNA Z R v XA Y AHT)VZREINTIEAN LTz, FED AT =
VR E I RABT D X A TEIK FO 288G 7-, FO 2 R+ 5 2 iz k> T
BIRTIVE ) R XAV ATENEGEDLZ IR L, T R E ML L
776

2) TALENVEZH W THIRELSTIAE ) X XAV AT )V ERICx 7=,

3) TALEN{E & L THRA X7 Z =B SN TE T2, T b [ —EHE TR
L7722 &Ik, DNAFEBEMION R, C REXRBEESE D Z LI &L 0 HE)EET
WHENEMENE L D &, ~T A ~v—%FkT 57 X —TlixEmEn{k<
05 EBH BN ST,

EESa)iic]

FO TIERVB R T2~ TRER T 5 51ECF THRMICRETDOERZH T 514
KRBT 2 FEREMIET D, TOLTERICERTLLEXA LN TEILEIR
FERELL T, HREZHEE L T <,

GLRIBFIEE - hBE. TR Sk, MESFIA, IR H)

2. AT I)VIHEDERETORDIENEICBIT 5 ouro BinT DREHE D FH-EEAM

23



Reexamination of ouro gene function in tail regression during metamorphosis
of Xenopus tadpole
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Analysis of mechanism of sex reversal in amphibians: Effects of estrogen
on the gonad of the frog Rana nigromaculata
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Analysis of mechanism of sex reversal in amphibians: Influences of
estrogenic chemicals on the gonads of the frogs, Rana rugosa and R.
nigromaculata
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1. Takase M., Shinto H., Takao Y., Iguchi, T. (2012) Accumulation and
pharmacokinetics of estrogenic chemicals in the pre— and post-hatch
embryos of the frog Rana rugosa. In Vivo 26, 913-920.

2.0ka T., Mitsui—Watanabe N., Tatarazako N., Onishi Y., Katsu Y., Miyagawa
S., Ogino Y., Yatsu R., Kohno S., Takase M., Kawashima Y., Ohta Y., Aoki
Y., Guillette L.T. Jr. and Iguchi T. (2012) Establishment of
transactivation assay systems using fish, amphibian, reptilian and human
thyroid hormone receptors. J. Appl. Toxicol. doi: 10.1002/jat. 2825.

3. Nakajima K., Nakajima T., Takase M., Yaoita Y. (2012) Generation of albino
Xenopus tropicalis using zinc—finger nucleases. Dev. Growth Differ. 54,
T77-784.
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Bh# - 1 EES (Keisuke Nakajima)

RN
1. Ry A A AT ZNVICET DBEFELEORBE LT Ve ) RFEOH
A

The development of gene knock—out methods and the generation of albino
Xenopus tropicalis line

[H ]

ITH B %% S U7 Zinc—finger nuclease (ZFN) 743 L OV Transcription
activator—like effector nuclease (TALEN) £1X7% 7 AH D HFIER - & ALE
THIENTELHMO THHRPFIETHD, ARIZIINGDOTIEEZ R v H
AV ATV THNDNHAT D Z ENARETHLINENERETT 5 & &b,
BROWEIIMFARIA v T —BRIFEBET L2 22X, 7rEe /&
MAEERTAZ L2 BET A,

[BFEE - J515]

1) Sigma fLEVEEAL7-X A 0o —BEE 28T 5 ZFN @ mRNA %
PR BEAI AT NVDOZREINCA Y= varyl, KOo—ETHx A nv)—
EEETZRELIZER, D0 EO—HPAAVEERZEHRT 5, Z OfEKF
+EHEITAEDYE, XA n v —VEL T EE RV TIVE ) Rk AL T
o

2) Golden Gate cloning {EZHWT, ¥ A v —VPEET 2T 5 TALEN
PERRT D, 1) LRI A vy —BPEETE BRI LEX A K%
TERT 5,

[ & B %]

IFN JEICEk D 24 e —BBBE 2 —RELEX A THEEESD Z L
MTETz, IHICZOF A TEKFELZ2RR S, #HRAPORESRT Ve ) X
v HAAI AT )VEEH LTz, £72. Golden Gate cloning {£% FWCTIERR L
7= TALEN 73 BB &2 Ol 3 B35 2 FF> 2 & 2 OEBPAFEMIICEA S
NTRERI DA ELZHER LT, 208 —Ho TALEN X0 &iEMHEDOIR
GoldyTALEN, & 512 DNA UIWrE:E DR E 2 B A M THEMEZ T O -
ELD/KKR., 2 EiR{bZMMzx HBD % A 7T %5 DAD/RVR, IEMESHIZ 1 5 580>
&S &7z Sharkey ZRRZEOIHM L BMEA LB L=, Z OfESR ELD/KKR
% A 7D GoldyTALEN 23 HIEMEEFHMEDNT UV ADMEN TWD HEMHER LT,

ZEN JEIIZW R TITA 225, B4 TERT DTN 22 KR 5, £ 7.
SNE LT A E BRI R B NN L 72 ) | SREEOBG EATT Y Z &1k
HEMICRARETH D, —J7. #IMId TALEN %1% ZFN ¥ & b U CiEMIE9s
WHDTHTon, Hiax R EIZ XK VA T ZEN OBfEOIENE & AR M2 #15
LTEY, EFPRTHEETEL2EVWIHELE D, ZNHDOZ ENLAEIE
TALEN {ERFEFH E 2o T b0 & EbNn %,
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EES30)=)

TALEN 2 W TLARICHED D EEZ BN TV DL RBIcFAmEL, £
REHI D53 TREME A B 202 LT <, [RIFFIC TALEN JEICHE 2 5% B2z, FO
TRERBIR TIREEIR 155 HIEERET 5,

2.V AHTI)VHHAEDERETOJRDIBHNEICIT D ouro BT DHEARE D PR
Reexamination of ouro gene function in tail regression during metamorphosis
of Xenopus tadpole

[H 1]

FHE 5 28 2009 412 PNAS (253 L= TOuro BAE 2R H L TV D RBAHER
I & VIS U CIRIET 5. ) &V D BUAET IR b O Th o, BIFIERTZ O
WHEREN TR T4 ~ v 7 ZAGIHI IR O Ffie 23 B FURIR A v £
RS LTT AR b= 2 %82 L, BAFIZ TN 2 Tl s B oy ffE 5 0
ORI A VE o ROSEE T & LTHE S, MR RS % k0, EATOE,
RBRIBMET 2.1 EB 2Tz, BIE OB LU Touro BRHEZERES 71~
v 7 ANCFEBLT I SN CEBMEE S NS, |, BEOIT [THREARLE
YT ERRIET TR ) Lie D, ARFRRIE. 20 2 SOBAEICTE
LW, F20RE, ELLORPREVONEHLNCTDHZ E%EH
I &ET 5,

(AR B 5]
1) ouro 1 &{5FIZ EGFP AR 1% ouro 2 in 1T mCherry BAR T-Z @G S
TRBIANR Y Z— 2 ERLL T, ShAEROTHMIIEA ST, ouro 1 Bin 1 &
ouro 2 AR T O TOWMBFREILL, LW T4 ~ v 7 AL OFEZ
R L7270,
2) FITv NRAT 4 7HRIRA LT R SRBR ST, PRI L
FEUZ LD ROHMIREZ I ST TS, ouro BisFOmFIFELZ X % il
FEDMRME IR OIRHMERF T HBIZE S o T2,

L7205 T, ouro 1 BIGTR0 ouro 2 BIG T & IZITIEEL L TVZRWVE D
CHEEIRE ST L AR OMIAE 2 T X 20 EE L B,

RES30)i:l
A% TALEN 5% FHWNC ouro BIG 2 MEE L7=56. E0 X 5 2REANH
BT 50 Emet L TITE 720,
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1. M. Okada, I. Tazawa, K. Nakajima and Y. Yaoita

Expression of the amelogenin Gene in the Skin of Xenopus tropicalis
Zoological Science 2013 Mar; 30(3): 154-159

2. K. Nakajima, T. Nakajima, M. Takase and Y. Yaoita
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Generation of albino Xenopus tropicalis using zinc—finger nucleases
Development Growth & Differentiation 2012 December; 54(9): 777-784

3. K. Nakajima, K. Fujimoto and Y. Yaoita
Regulation of thyroid hormone sensitivity by differential expression of

the thyroid hormone receptor during Xenopus metamorphosis
Genes to Cells 2012 August; 17(8): 645-659

4. M. Okada, K. Nakajima and Y. Yaoita

Translational regulation by the 5 —-UTR of thyroid hormone receptor «
mRNA

Journal of Biochemistry 2012 May; 151(5): 519-531
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1. ZFN-finger nuclease (ZFNs) Z 7= 7 /LY / Xenopus tropicalis DAE
;@
. PRS- milEke. REBRITRS
%5 35 [ AR AT Fa, 2% (2012, 12.12)

2. FBAIRATINVIRBITD ) v 7T 7 MEDOIER
REZEST . PR, [ ESFIA. EiEEe. REMTTER
55 83 Ml H AEW w2, KBk (2012, 9.14)

3. T 7V AT I)NOEREMOROGHMILIZIIT D Ouro DIRHFEHL
IR, PRI RERIFER
7 83 [nl HAE 2 KB (2012, 9. 15)

4, FvHAYAHFTILTO TALEN EOHE

H S EST

XCIJ-A11/MA #FZE4E2s. (2012, 7, 14)

5. HURBRANLEZAFK e nRNA OFERZIGIT 2 57 FEREREER O AT
[ H5FIL, RS, REBRITER

55 63 [al H A& E - PUESGHEIZ, [l (2012, 5.18)

EERF 2
% L

OFHFE D32 NFVIRBL 5% 472 L
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Bh# - f{EH 58T (Hideki Hanada)

e

mEWALEIX, FRIBELE NN LTI~ YV VEHT AR EP—v 2%
FBECTXLZ L, FEENERRININTREOELE LTIRA D Z BT
HZERENS, TR M= AT RE R D — o L E X BT
5o BT, ALEWE. BEB X OB IS T D L Oz O R &
No, P B, FAF T 7 VB I OD T LB BRI W T & 2, BUE
e o FTRREBICOW TR S,

1. HURERAVE CFEIC L D WA A 7 ~ 2 v 7 2 RN DA

Mechanism for thyroid hormone—induced shortening of anuran tadpole tail

AT R b= ZA 2@ U TR I DA X~y 7 2 REERIIE S IR
LR W AEOR BINARBED I bO—oTh b, %< OWFFIEI Fa v
U 7 EHEEE MPT) B 7R N— AOEBEREEEZ R LTSI ENRLT
X7, TNETHRAITTA 70 AKRY A (CsA) 28, HAIRRALEY (T,) 12
LoTHEINDGI P RUTOMEE, ZRU E->TERZ S MPT b0
A hZ7vhc (Cyt.c) WMHEIMHTEZZLEZWME L TE, A4~V X 72D
LREEEO I LR L B E LT, T, s 8RMEMICBIT 2 A 7 1 AR
VO PEFHRI, RIBED T, ks TAHA~Y v 7 VEMITFEM L., Fh
IZfE 9 caspase—3 & -9 FEEER OIEMEIEIN, DNA Wr b L YT # —FEak D BN
BEZ 572, CsAZZNDD T, OREEIMH Lz, LV ERED T, L hrs
AT ANIEIRDO D Vg S HBEL 72 ha > R T OBBEOHEE L 20
A S T2 T R b= ABEEME OKHZR - L, oM Sn=WE %25
1077 7 v a 0% dATP DFFAE FIZIBUNT caspase—3 IR A 1G ML S H T, 2
OFERIT T, OEHENMEAERZE L, T,ICL>TI Far FU T2 5 Cyt.c
DB EINTZZ EE2RT, TNOLDORREINETOMIET —F b, I b=
Y RUT MPT L T, BIC L B RET AR b — RZBWTEERKE 2 - Tk
V. CsAIXZENSD T, DR ZIEIT 5 & fbamD1T 7o,

2. BREHFINT 22— M X o TiFk S D558 7 =/ [l BRI L O Yeta (R 1R 15
IZxt 5 B4 2 E OHIBILAERED /> < L

Disruption of Vitamin E-antioxidant—function in response to paraquat
(herbicide)-induced structural chromosomal damage in cultured anuran
leukocytes

AR AN ZF O A RIS L TWb, TDOFERKRDO—DIZEZ LR
D DINEIRI EOLFEWE OB L Wb TS, B X 22 B TR E RE R
B b GRHET 72 DI RIERVE TH D, L, BE¥ I E OBWENE
WML EWEIC L > CTEOENRMELENTZ E L b, ERNICRET
HIEMREHE ZRETE P, BREL RIFTZ LIZEWIiThy, BEDO—o>ThHh
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HABRER T a— |~ (PQ) OBEEEHMEICITIEE BN RAET HEEZ BN
TEY, BX IV E X2 oRE RO EEZIMZ 5 2 & TYRAKRRE OF
EAEHETDEEZONTZ, LLARRL, PQEHEFETICHHEHX I U EILPQ
DB EZILESET, LA, PQ DEF N —L o Tl Z2mb+ 5
ZEMbinoT,

3. 7F ke Rexv b i a— MIXoTHEINIEED L
P i BRI e 0D e A ARHR 5 A Bl L 72

Butylated hydroxytoluene does not inhibit paraquat—-induced structural
chromosomal damage in cultured anuran leukocytes

(LR EAIIE L. 206 DRI EYIC 52 D E BT E< b
Do TRV, BEX I E OEKT a7 ThrhiibeE o7 F ke Kr
¥R ATIE Y IV E EEBRICIRERER 2T 5, LinLgsn, o8
S5 o T o THEL S L7 H e oL [ LRI O Y e AR 185 2 S 5 =
LT, D LALGEEREA NS EARRERoT, ZOLIRIEND,
B IV E R, N5 a— FoEETICHLE Re Xy MLz U3 ARO M
XTHHRMILIEME N BLEN, ST a— b OEF FF—LERD 2L sbH
ST, {EFWEPEMRTEH HE L. HENIHERT 256 & TIEZ O 23
B2 D —o0PTH D,

WFFEERR

O E 5w

1. Hanada, H. (2012) Phenolic antioxidant 2,6-di—tert-butyl-p—cresol
(vitamin E synthetic analogue) does not inhibit

1,1’ —-dimetyl-4,4" -bipyridium dichloride (paraquat)-induced
structural chromosomal damage in cultured leukocytes of the
dark-spotted—frog Pelophylax (Rana) nigromaculatus. Hereditas 149,
173-177.

2. Yanagisawa, M., Furuno, N.*, Watanabe, M., Kashiwagi, K., Hanada, H.,
Shinkai, T., Yoshitome, S., Kubo, H., Sakai, M., Fujii, H., Suzuki, K.,
Yamashita, M. and Kashiwagi, A. (2012) Hypergravity specifically effects
head formation in the Xenopus embryos raseid under hypergravity condition.
Space Utili. Res. 28, 172-175.

3. Fujiwara, Y., Kashiwagi, K., Nakagawa, M., Shinkai, T., Yanagisawa, M.,
Furuno, N., Hanada, H., Suzuki, K., Katsu, K., Yamashita, M., Yamamoto,
T., Tanimoto, Y. and Kashiwagi, A. (2012) Effects of magnetically
controllled microgravity and hypergravity environment on amphibian
behavior. Space Utili. Res. 28, 176-179.
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4. Yanagisawa, M., Kashiwagi, K., Hanada, H., Shinkai, T., Yoshitome, S.,
Kubo, H., Sakai, M., Fujii, H., Yamashi, M., Kashiwagi, A. Furuno, N. %,
Watanabe, Mk. (2012) Analysys of the head—-defects caused by hypergravity
in early Xenopus embyos. Biol. Sci. Space 26, 1-6.
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BhZ - B —BH (Ichiro Tazawa)

RN
SR LS ISR IS 2 Hox JEHA T-ODREE
The function of the Hox genes during anuran tail resorption

[EAY]

WA O ERBIZRIRR A VB ANC L > TR &R Z &b, o FRREA L
TUBEIIRPCENMENLEEZ LNDIC LD BT, AR LT Tk
T DICEMEIIROEIEE = LB b, MEGAFHNEORKE, it X OHFRIT
RKOBTEENZIN > T L7/ CH D05, JiET & JRE & TIIAREZ OEmMN
L B n, BRERMICEE T a7 T ARSI Z 228, IHE T
IIEIERAMBIETEN L Z 0 | RS L TREOBANMEET D, ZOFEMHRE
ZRET HEBIT B I TV,

Hox Bfn FHEIXFIHAFEAE OB OMNITAREN N > T L EM A2 5 2 D & & %
HILTWD, £, Hox B FIC L DMIEEHREIOHELH D Z &b BT T
A AN AE NI BT 5 Hox A= N E IR AR ET D) & )it (BLF,
) &N Chz, ABFFED BENE Z DGR OMFETH D,

[FPEEE J715]

AWFIETIE, OB L LT, MEMAIEAEICKIT 5 Hox EaTHED
FEMIZR BN — A BN L, BT OMRAERET D, RWT, ShAER
ERE IR RIS BT D Hox &fm 1 D IR HLE L OWERERH & 326k % 4=
KOMAERE LOREIZTIT Y, IO DOERICE DB 2 DB L,
JERE, MRS, L OAaste SICB L T OMNTT 5, [AROES THEEE
BEIL, HFARIRA LT LB U2 E (ShAEmER) 2HVWTHiTo, &6
W2 SWEAEREZ LT ) A N3 5 Z & CHox B REORH 22 X, Hox
a— R EEEBZEOTEEME OBEZTHARD,

(201 2FEEE TITELNTER EEE]

WA O Hox BB TR SZ — 3, BAENEA P RIBHERT O T
HLREFEMH & LS LTHD Z ERRIFIENLH L2572, 2D Z L5 Hox
BARF R 720 Tl 72 < AU OEPER EIC S B> T o b D & H#E
Wb, £z, HoxAl3 72 EArid =MLl Hox BIn 1232 ilRr AR & L
TWe, F72, REVEEOFERETY Hox Bl FOL B TRELTBY, £
DIRERTORBL RS — NI E L FEARAWICFE U ThoTe, DFE 0, SHERTIC
BWTHH SN HoxAIS 13AEMER CIXIZIEME SN2 7-0TH D, Hi
WO E LT uE, s o TEAA Hox BAS T 0N A REH RS AR 72 R
HBIRAE I B 2 3R TR BLZ HIE LTV D ATREMED @,

WEZ VT /A RCTUELIZE Z A, IR TO LT /A RLEEFEEE Hox &
fGAFBIRE — AR E T2, ZHUIVTF /A V8% LT Hox =2— K
BNBERESAETHITOINTWD Z & E2REd 5,
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[2 01 2FERNITHELIVTRER & &%

R LTSN AEE LT ) A RIS 52 212k » T, RO DY
ICBBREOREEN AT D Z Mo TS, ZOHBIIARG Z BT 572
DIIIARRZTHDH, LnL, EFTLVERBYTHLT 7V B AT TR
AMEOMEIETIIZ OBRITHEHIN TV, 2 THRAITERSM 2R
FHLTINO OB ETCHRZHIIE L Z L ailAhl, ZO/RE. KK
FEREHCZOBRRZHBLIE L Z LTI LT,

[Z 35 D R ]

FHOME TO Hoxal3 72 ERHFFR OB Z T 5 Hox Bin 1 OHEREMRE
% in vivo TITH Z &, ARG Z T 5 ECHIEATH ECTH 3
Thbd, £z, BIROBEY . $hEELVTF /A FOUET 2 LT Hox 22— R&E
IBEHDENTE, o, RRMERETHIRBENHETLIRNE LA
ISR E OB E 2 L S8 LICb I Lz, 260 IZ L D
Hox =1— RZEAlk & BRI L OVRIASE A L OBMREZHND Z L 1T
RERAEIZ DR D b D EWIFFTE 5, T, VF /A4 FUEICK VAT
BB E DN A~ — D — BB T 2RI L TWD 2 L E2/END D,

BIRE S
ONE 58

M. Okada, I. Tazawa, K. Nakajima, Y. Yaoita. The expression of the
amelogenin gene in the skin of Xenopus tropicalis. Zoological Science, vol.
30 (3): pp. 154-159 (2013)
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EWNF=
B (BFRE) . #MEEL. BB, EHEIEE, AP, KIGASE, ik
5% TIRMERET L3 R v XAV AT T )L & Z DR EOSREICHONT] |
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(oAb AR AE AT 22 50 P ]
UEHE% « W EF{HBH (Nobuaki Furuno)

RN

1. IR 36 1T 2 J s S A0 KA 8 AR E B s 1 O 3 Bl i i & paE T
Analysis of the regulatory mechanisms of oocyte specific cell cycle gene
expression and function during Xenopus oogenesis

IR b 2 P90 9 2 2 11%, INFERICHB T 2B IZEH L, 20
DRRE R 72 S B EIHEAE 2 Rl T 2 FEN X DO THETHL EEZHND, I
1%, B RO RS TR R 2 I R AT 5 . Bl 20, ﬁii&/\§”7fti DNA #
a2 2%y 7 LTz 2BOHERE Lo ET 50, ZD7HIT, Mos & WD JIRER
Eﬁfifﬂﬂﬂ'ﬂﬂﬂﬁ FHEIR 2B L TR, 2O DNA HROR X v 7D

VETHLFEZRE Lz, £, ZEER. NI D — @%ﬂ?% G1,G2 Hio
fib“fﬂﬂﬂ’ﬂ/\ﬁ” (ORE)) ZHh#ilacE TIT o 0N, 2070k, IR R
JEHFREIR T 5 Weelh ORRENNATH D, b L. Wﬂ@%ﬁ%ﬁW%B
DB UL REZ OIFFNT KT 5, Lo T, T OYRKEEFRY 72 40 e J& 1]
TR - DR BLFNHIHERE OfEINX, IF~DWRTE « b OBRERREBIZ S22 3 5,

REESRS =2
ﬁ%ﬂ%ﬁ?l% FEETRIN S B L4303 TRIEZDIFRITTH Y . T DR
T EHIERE OBFZEIL A F TIATOIL TR W BUE, =Y A /LD Mos & WeelA
@fm%%hﬁﬁkEbM6%%(ﬁ$%%ﬁiw10Mmiﬁi?>%&m~
=27 L. GFP @ EFIZ4E AN L7 transgenic HTIAERA DR T 2 — 2 FEE L
oo TOAVARNT T IR, TOE—H = TWAURKRKEZEBAN LTz A B
Z 7 N C transgenic H /L ZAERLL | I RAY 70 BLC LB 72 IR 2 R ET D,
Flo, INODOEIEFD /) v 7T 7 FbITW 2V, FEEIL INF & AUV T, mos D
BAn i 237 C positive RFERAZETWD, 2D X H 12 L CHINRFEA 72
HedJE AR IR - O s BLIR EiAE & BERE DT 217 O .

2. PR K OISR T DA 7 U 2 B2 O 2 G SR A IZ 81T Dk
e

The role of the cyclin B2 in the bipolar spindle formation during oocyte
maturation and early embryogenesis

MPF (%A 27 U2 B & Cde2 OBEAKRTHY . M#AZ 5| Xk = 5 Ea 7K1
Toh 5, MPF DNEMEILT 2 & IR, et fRERHE ., AHBERDIZRAE Z 0 . M
HABALET 5, 427 U2 BIXMPF OFffih 7 2= b THY, £ OFETH
TEATWEEGEL, £, TNEFNLOY 7 X2 A4 TOMBNREDLIE-S TV
Do LML NLZEDOHIEIZIEVNRH DN E I DHEFITIFEA E2V, 2O
FeTIEV A 7 U 2 Bl & B2 DEEBEDEWIZOWTAFZE L T\ 5,
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REESRSE Y

Y A H VORI Tl A 7 U Bl 947 U B2 REICHEI LT
BY, MEEELMNTT2BVWARATHL, 5FTIZ, ZOREZHNT, 427
YB1 T A7 VB2 BNIEFERAEROIZKICEEG T2 L 2HALMNICL
oo o, YA 27V U B2DONKGENPOHRIOO0OT I VN1 207 I /BET
(2 2 BOKGEER 2 TR T D D@ < FEIA H D Z L2380 . Z OFEKA NES
(Nuclear export signal) & L CHi< Z &2, # D NES OMERE & 2 MRDFHSEIR D
TERBEDBIR LTV D Z E ML MNT o T2, Filt, BRI A 27 U > B2 03k
PEIR DM & AE D TEICRET 59, £72. TORIENYA 7V 2 B2 D NES % i
FIRESELHETE S, Z2Y CRS @RI X 5 2 Wkh RO R R %
FISEZTIRETH S EHEE SN2, I 51T, 2 BHIEA RIS E 72 Egb
DG L TWAZ EZ2RBT HEREZ L TND,

3. T 7 VBV RATTT)VHIIIMRIZ RS 5 ) D 52 %8
Effects of hypergaravity on gene expression and molecular analysis of
head-deffects in early Xenopus embryos

JEk. NIRRT~ L CAF < 72 101k & 1 B o e BB F O E
& GBI E H CRIERTRE NS08 5 i o FAEETH Y,
b, ERATHRBELANE D D, B0 LS ICTRIERR - 2B ARYTT
ERICERRAES M E ) BB EREETH S, FAEEETF LN L L
THEA BRI L D L5 RBBE G2 5 DETA, EO TR &~
2o

[ B &R

WA THLT 7V DY AT N EET VAEYE LT, FIHIRACICE S 2K
S TCHEN)ORBELZTAD, ZORE., WMEINIESEDmORNIL, %
MOIREINEE D ETTHDLENAIA L7, WISH &2 HWEER) 5, BERTERR
M7 B a8 (Xag, Xotx2, En2) 2MBEE I X - THIf S =23, %AKEARE
DO~ —F— (Krox20, HoxB9) (%, #EEEZ T TWedo Tz, WE LI
TERRICHRIC B A 5 2 2N LR >7-, £72. RT-PCR ZFHWVW5FE LD |
Wnt O 7 F LD FiROBIAS. Xnr-3 X° Siamois OIEIAY, W@E S THIf S h
TWAHZ AL, WET, Dbt Int O 7 FiE50 5 X 9 I2/EH
L. HHEBRRAC R E 2 FIE L CWAENIA SN o 72,

W78 SERR

O &

1. Yanagisawa, M., Kashiwagi, K., Hanada, H., Shinkai, T., Yoshitome, S.,
Kubo, H., Sakai, M., Fujii, H., Yamashi, M., Kashiwagi, A. Furuno, N. %,
Watanabe, Mk. (2012) Analysys of the head-defects caused by hypergravity
in early Xenopus embyos. Biol. Sci. Space, 26 1-6

(* Corresponding author)
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subcellular localization of cyclin B2 is required for bipolar spindle
formation during Xenopus oocyte maturation. Biochemical and Biophysical
Research communication, 422 770-775
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(* Corresponding author)
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WEZE - —JiARS (Tkuo Miura)

WFFENE

1. ARSI 2R SEREAE O AR &

The diversity and universality in the establishment mechanisms of gonadal
sex—differences

Y T =V O WS AE M I E R S I OPEGL AR D 3L DR E I L » TR
5D b D, YRR RER B A L /AL, %Lfﬁm
BARDOIEREN AL LTz ZWEERT & XY £, £ LT, XYM L I HIThlE L7
Neo-ZWEEMTH D, Z D55, Neo-ZWHEM ZFR< 4 DOEMIZIB N THRLE
VB XOEOREANC X DM ORREIZIEDNR LN TV 5, ﬁEIZIKk@
HARD 2 SDOEFITHED SME, MDD HE~DOVEIREN R S 25 %éﬂé#\
Mfim@%% XY £ TIE i J7 [~ DO MRS R HTME 2 =T, \ﬁ%@

#ofﬁmﬁé4o@ﬁAm%@L@%(MnLcmﬁ;wmgﬁmu)@
FELAE B PCRIZE » Tz, ZOREE, Mhiisfa b of < EgH L CRELA AL
?LZDL%% X Cypl9 & Fox12 @Eﬂ% MEICBE ST 58 THDH I ENbho
7o ZIW M TIE ZW BT A B s O EREAEE T, FhaE
%@%ﬁ@ﬁéﬁﬁk%%émto*ﬁ\mﬁﬂfﬁixbmﬁymiéﬁﬁ
&L DOHFLIUZ L o T Cypl9 DFBNEAL L72IT S B & MEiEH 34 U
Molo, LEDORERE 4 S OHIBER ORFRELGDLEDL L, YT T LD
TCALEERH T 2 76 B A & 3 H ARER O EFERR AL TR VT B O &
TN, FTBYRE Lz ZW MR XY £ TrItE RV 2T B ez
KoNTEY ., ZOBGEPEGAARD 08T 72 7 R ERE O H B & BRI
BELTWD ZENBRINT, B, ZWEM T WA FIch D Sox3 Eix
T OINFIREENRR I N, 5%, S BIZFERMICHH TV,

2. EES TR INIZ =V EY RV (Rugosa susurra) & i

Description of a new frog species Kugosa susurra found on Sado Island, Japan

TEERCHRAIN, BPENICZ=—7 B E LSO /LIZHONT, ZiLE
TEEFHHEZIToCE, 4F., FHEL TERINLIYF IV E O
T, AEERORRBE D FIE A T2, T OFER, EW MR RIET X CTlEE 720,
WD TOENMEL 72 o7, TOMEOINEITIMERI Th o7, F7z, HEOREN
KA TR, b E bf&ﬁﬂ%ﬁo T2e A, DT NTRELTEYE
LERETITIZEAERIE L 2 o7, EHIC, BEFEOFOMEM TELWY
EWZHA LN L, LEORRICHL D&, S 0ILX A TERZRE L TH
EIEREDEFH R ZITH) Z LI L » T, ZOEEED I )VEY N H )L (Rugosa
susurra) &t LTz, AREITEMDPBRENTH LD, BRicambFETHL . &
BEREIZMT IR BT > T <,

e S
O i
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2. ZJRARIR. KA. B, ERIINER] YF T voMiEIicBE3 5
M SHIER T SOX3 & AR OFSREMENT  H AREMFS 201249 A 13 H Kk

3. ZIMARIR. Bt XY RL& Zw RIPEPRERERS © KT B oy (7))
Quta ks 20124210 H 5 H BN

4. =JHARFe. RRED., BEARS X~ )L oOPEE & MERE B AR EAE
FFAHE 5 1ERS 20124E11H 100 EHT (R

5. BIEEHE. =AW F H = )L OXYAL b ZWRE R o i i A 2 B 1T A B8
FEE AR EARESAESEIRS 20124511110 EmEd (EmE)

EERT=
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sex—differentiation mechanism from sex hormone dependent to independent
in frog. Sixth international symposium on the biology of vertebrate sex
determination. 23-27 April 2012. Hawaii (Kona), USA
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1. AR “MEolJlia v —miE L 5 A (F4E) Ko E7HRD ERIK IR
L7=" BAREWHEAE 83 MRS YRy oun HEABEOERER
Reproduction and sexuality: What are these? 2012 4% 9 H 14 H Kkt

2. ZJHARIE “H=NOMIRE - BIS A ELEZFERT S ¢
Renllahde  WRURFOKZEEBRAT 2012411 A 9 H &

3. IRARR A EMEDMEL” BOA RFIEERE A RFILEFE R X —
2012 4F 11 H 27-28 H K BT

4, ZJHACR “REREOTTHFEO )L C WK EH N 2 — &
EREE 6L 0 A 20124E 11 A 29 H H LB

5. IR CRHERMIRORA AL AW KBERFER ERSRY
727 2012412 A 156 H A5

6. —JHARR “FrfEY KA LDk ~A new frog species “Sado—gaeru”:
its evolutionary mysteries~ Ji& RKFKRFEFEEFIEREF@MAE L 2 — -
FUFAALLEIF— 20341 H 22 H HILETH

7. =R “NEIEDEDTEFEO I L IKERFFEAL TRERA T =7
+3IJF— 20134E3 H8 H HIT

@B O AR
I BRI IHEEIIE (A5, K% 4,500 TH [ F 4 = Lk
IV B AT SEREAE AT A DB EEME b SEhE

2. FFEAFFEEPRERAO B e (NFR) 1,300 TH XY B ZW B~ e i
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FrEBh# - FAARE T (Keiko Kashiwagi)

1. WAEFEIZIT D TALEN H:4f 2 W 7o BE R8s 1 DAt 4
Targeted gene disruption by TALENs in amphibians

[ H ]

WA OERER L O HAIIRAEFECERT. LI b IEF IR A
MR TH D, FICEREAEIT, A2~V 7 b DTVl 58 ME R
TROBEME: ERENO RROEV B ZNRZ D2 b, BRRICZEET 501
BAE AT 27200 ARET VERD 5 5, BRRSCHAICEG T 5881
DOFEHEZ H BT D 7201, FFEDBR T & BR L~V THEES D Hdft O
NI EAR T R 5D, B FAMBEFEERO LA HEERLELFT, VAX
~ A A TALE X L 7 — (TALENs) Z AT, Y A H /L OFER &R -l 2 3 7
TuW5b,

(7]

M EBAG T DOIIEN R TR D720, C(MVieGFP 77 U AV AH )L kT
VAV =y 7R E B O B )L A AR ST BT ZEIN (F1) 12 eGFP
TALEN mRNA ZBAfSIEA L7, & HICNTEMER T OB RIZ OV T, AT
=UERICEp s TFu v — BB AT (try) . BEOROEEIZHNE o~ A Z—
I 1 pax6 ZHER) &35 TALENs &7 7 U > A = )L 58 A L=,
1 HE G F DOREE % EGFP 20OGBIZ2, Cel-1 7 v A, KNS — 7 = ZfEHTIC
XV RREE L7,

(R & B 2]

TALEN [ 34Z 4 DNA B 2385k 95 TALE RA A DU B— k& 11 BUHIEREESE
THDFokl HREDX 7 LT —FB RAAL U DHRD NLE#ERETH D, ERESNIC
Double Stranded Breaks (DSB) % &8 IZE A L, FEFFIRIR A (NHE]) 12 &
S> TEEINDERICEROHA, REEZFIEEZT, TOME, 7L—L6v 7
MZ LV BB Z L TA L S5,

CMV:EGFP TALENs mRNA Z ¥ A L7232 k502> B R4 L eGFP 2 2 H I RBLT 5 b
TUAY 2=y 7 ORELD DD BIEED S D TIX, B eGFP # ORI D3
SRE N7, TALEN FERYFEIR A Cel-1 7T v B AR — 7 U A2 K0T L= & 2
A, EHE THARCKKIZLDERENHR I N, try BEL O pax6 WiEMLE T b
BRI TCHE I N TR Y, BiE TIEA bR, BB TITEIRE « /NRIEN R S
iz,

TALEN AR BAR T-IETE IR, FoktE, Ak Z2 b3 8 s DO EE1T 5 DI
FEFITENT-HINTHD Z Lol

LR DR

A, TALEN BT iV CSESEIC BB ARB AT OB ATV AT HEE
T LT TETH S,
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2. MAFEZ W ATRRICH T 2 /136 X USRS D52
Effects of hypergravity environments and strong static maghetic fields on
amphibian life cycle

[HAY]

AAED 3 12 HIKIZETH A (NASA) 1%, KEEANEEH S 2V 42T 45
BR L0228 2 A, MERRAMMNIEE 25T 5 2 THEZR 6 TEN
Homoiz b3k, TKBRIZIID > THAEM DA G2 X2 D8BENRH-T-] L L
TWD, TN BLHERA EFT-RBERANDHTZAH, AT, b M EHR
2T > THET 258 OFHEREOZEBICET 2TV 7z, FE7Z
T DERBEPMETH S, MAFIIFERENMIETHEZFHRD 5 2 TK
HOETNLEMTH- T, TNFETIZEL O EB L OFHEROMEE LT
VBT E T, Y A H T A% TR MBS, O 8 2 R~

[ 5]

WESIHEIZHOWTIE 2 G, 5 GEBOER 10 47, 20 /0 DORZKEIN, 2 HiaH
O, JFIGRIZEHII L T2, samss 228 11T (-1400T"m ") . 15T (0T m") .
12T (+1200T*m ") ZFIAN L 7=,

[ & B 2]

T 7Y A A H )V (Xenopus laevis) B LR v X A X H )L (Xenopus
(Silurana) tropicalis) Z H\\T-ilE /) « B2 B 2 FAE D —@# DO
ZEm G, TR, ZREER~FE —IVEIBA IS T TORSZ TR R T, %
2 SIS RGO B F A U Te IRITIFEEE I Z 31T 2 W8 - /NG - /IR 7R E 4% 7
A FIE LT, WE ) ITHREE S 3 CBRERIC IR E 2 R SRR TIXEEE I R B
D2 Wnt BIRTOREDIHI SN TND Z &0, BEEORTS IZFCEE Ikt
THOREZMENTNZ EREDRDNroTo, £z, MBEIGIZIBRINTE Ry XAV A
HITNFH~T ¥ 7 IREGERZ L7720, RSl CHi7-b 57 EORFET
AR LTz,

EES7a)ii<l
8 RO R R I L DB DA N = AL E BT LIV b &) TR T
l/\<0

3. NI AV z=y s TV ERWTERRBERLVEY DL EMEARAY J—=
VTV AT ADORR%E

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

[ &)

BRECT O E OEMII T DR (BIZIX, N <EUER) e
HEnTns, FAEBEOERIIHRES VS (IR STV D, AP
DAL~ V% 7 VB TASOEROEY ZEZIIRBHAER I B HEETH S
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ENH ET. 20T FERREAAE UL EAER E B LTFEWE O E R
DOFRERFIIR & L TIFEFITERLTWD, FAER, FIRBRALE T I =X E
7x7 2 A=A N THHIILEWE % SREICREHT OO N T ATV ==
v I REERETTH D, TO—HE LT, THICXWiEMH (LS D TR B EIsF
DT T—H— /TN =R I NN T 2T — BB FEERE ST
Kol bAR—F—_7 =8 AL HEHESNTZT 7V DY ATZ D T >
AV z = (Tg) RIFIZOWTHENT D, ZOREFIH L7 TH 2 GLE %
FEAM9 2 akBR SR OfENL & H g L, F1 A0 TH S /b E DB A v o 7
= 7 —BiEMEAE LG T 2 2R Lz,

[ k]

I TITHIN. L CU 5 TRpromoter/enhancer/Luciferase Tg B %&#E® F1 $h/EIZ
Ha RREO THT3) 2Nz, EERL~LTOLY T 2T —BiEEZ LI ) A—
H—ZEOPIE LT, F7-. AV o2 LV200 FICHEEE S FAVC in vivo L
V7 2T —BA A=V TRIT BT o7,

[ & 552

in vivo W7 =7 —BA A= U TN ORGSR, TH IZEWRISHEEZRT 2
EVNH BTV DINAEDOKLMLIZB W T, WLy 7 =7 —BIEEOFHE %L
MR LT, £ THIREB SN TeWAEDREY =X — F 2N Ty 7= F—
PIEMZHIE LR, BERENR LR =2 —EEol KbER SNz, L
FOFERIZEY . 2D Tg ZHEARNT, THISEMZ LY 7 = 5 —BiEMEIC S
WTCE=HF—FTEHZEDBAETH DL Z EDGFEH ST,

Cffsk ]

FEFIZE DANTALFEWE N BREFICHRE SN TERY . ZOHITIZIER 7 TH
ERZPSEHTDLONREENZ ENMON TS, TH ITRESCRAEZHE L.
KR AL AL ZAOMERFICEHE 2 EN 2 R LT b, BIfEfbTnsd 10
TR EOFEWE D 5 BT, B MaEhEM~OREENPHERINTND
HLOITENTH D, BEVEICETAEREEDZODOENT in vivo 3ERIEIX
Dl . TORBPRBEORETH D, AFEHFETHE LIV 7 =27 —F
BIGFZEANLET 7 U AY AT )L Tg Bk, THO@ = 20 &4+ 5 & falh
SN FWE # - i - ERRE IO Y — L E LTl THHAT
bb, 5. AREBlXZ oz VvRkE v, TH ERZ < ELT 2L mE %
AN == T LTV FETH D,

W78 2ERR

ONE 58

1. Hanada ,H., Kobuchi, H., Yamamoto, M., Kashiwagi, K., Katsu, K., Utsumi,
T., Kashiwagi, A., Sasaki, J., Inoue, M. and Utsumi, K. 2013.
Acetyl-L-carnitine suppresses thyroid hormone—induced and spontaneous
anuran tadpole tail shortening. Hereditas 150: 1-9.

48



2. Suzuki, K., Isoyama, Y., Kashiwagi, K., Sakuma, T., Ochiai, H., Sakamoto,
N., Furuno, N., Kashiwagi, A. and Yamamoto, T. 2013. High efficiency
TALENs enable FO functional analysis by targeted gene disruption in
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applications. Genes to Cells 18(4): 315-326
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M. and Furuno, N. 2012. Analysis of the head-defects caused by
hypergravity in early Xenopus embryos. Biol. Sci. Space 26: 1-6.
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LA IKBRE, RIKE)
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Hiroshi Ochiai, Akihiko Kashiwagi, Takashi Yamamoto. Targeted disruption
of EGFP transgene in Xenopus laevis using customized transcription
activator—-like (JYSS1-18) effector nucleases (TALENs) #545[0] H A3
AT (20122 BH MhEA v Z—FTatf arrvyLrREY
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3. FAKHREE., FAIKEEY-. FEWMFHH., IMREE, M7, FERESE YA <
Vo T, EARTTTv? ] 883 B HAEM S (201249 H, KirKRF, K
Bi)
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5. BEILEE . AR, AR, %S . MARRE, LK =, &K
B (77U BV AT NNCEIT D TALEN & FV 7= 2020 7o B S -l e |
035 M ARG FAEYFE (2012412 H, <~ U A @i, &)

6. VEREIEM, AR, JEWEFHE. IFNZE. A PATER, e
ARE— WA w5y HiE B, AR, BIRECE. NS MAREE
2. KH % THURBRR V= UHRIEEWE T I A F 0 VIRRIC L 5 0=
DIREICKTT DB 2 6 [MREIA /LT PR (2012 4 6, HEK
ol bEE, )

[E R
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@ FIFES OS2 T AFVIRTL

1. Rk 24 42FE EXTEND2010 JEARAOMFSE [ A T VERET v A 2 HW = H
WIRF LT I SHULEWE DAY ) —= 0 T AT A OBA% 13000 F-H (4
)

2. FHEBREAHARSEWG MASEOAETRRICT 5 E 12 150 TH (4r4H)
ZFofth (BE~DBI - HFE)
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[ AR RS ZE 50 P ]
% {FHIE3 (Masayuki Sumida)

WFFENE
1. X=HxF 38 6 FEITI T 5 EIhRRERE
Postmating isolation in six species of three genera from Dicroglossidae
(Anura),

[H Y]

Y FRIREOMERIC L D & FITAMEMICREEE S WM TH D, X~
TARD T =BT DR ERESEEZ B ST 5 2 L2 HMIC, X+
TR 3 J& (Hoplobatrachus, Fuphlyctis & Fejervarya) 7H>0 6 fHZ il
> TRMEFEBR AT IR, MERE D TG T i~ T2,

[k 5L ]

X< HT)VED 3 & (Hoplobatrachus, Euphlyctis & Fejervarya) 7»6 6
FEA > TRMEFEER 21T IR o T, HEFIZHOW T, EENEZHRD &L BIT,
RN 2 U T2 MR IOV Tk, REEHI, X F=a KU 7 DNA fi#fT B L O
TuaWA LG EITO & & BT, AR T AR T IR 1T

7,

[R5 %2 ]

AAFSET E. cyanophlyctisME: H tigerinus I L OMEFE L, Wi b D EBRpE
T NTEIEIZR Y | E cyanophlyctis W& H chinensis [ & OMEFRIL, %)
HOEMCT RTEIIZ o7, 26 DFERIL. Hoplobatrachus J& &
Euphlyctis BORIZIX, ERDMEMESEIC L DBHENH L Z L 2R LT
5. H tigerinusWMEE H chinensislftE OHMEFRIL, hAEDEE TREAREIZ
EVHLE LT, & ZAN, W ODOHERERIZIEFRICHE LT, R E
THAZK-To, PEAEBIZE ntDNA &7 a A AREESHTICED . 2 oo
FREN U - HEFR L. 2 DDOMEBLS ) D& 1 SDIEBLS ) Wb 7 B B S5 T
HbHEEMER LT, ARERIT, BE SEEPEBICAEINTZ L 2R
L7z, 6T, MFNBIZEIC LT, ZUDITT R TRIFOHETH D Z
EMABLMNI /5T, £/, T b= KU 7 DNA @ Cytb, 12SrRNA & 16S rRNA
DBEA DR IEECAN ST L > T, H tigerinus, H chinensis & B8 =%
RORFHEMRZEMH L=, &5, I har KU T75 7 AORMEE, M
FCREFSNTWAZ E LALLM -7z, AFFEIC LY, REERREEDRE
VX, RMBR A BRI KRS 5 Z & bhroTz,

EES7a)ii<l

ARBFFEIC &0 | REALBREEOREE &SRBTEIMRIT, MBI 2 Z L v bino T,
ZHUTINZ T, BE =D, fEOM T 4m L TAEES NI D L
R EHER STz, BIENRRE & RATRECR 2 IE R LR L 72t gE I, iR
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N T L LBV SBTh Y | A bIIEO BB SN2,

2N TTFVaED T T HTVCET HEE FEH
Artificial Breeding of the Endangered Indian Bull frog (Hoplobatrachus
tigerinus) from Bangladesh: A Case Study of Production and Conservation

[H Y]

N T T2 TIHREESZE LY VT 7 =)V (Hoplobatrachus
tigerinus) INEPANTHIKL TRV . AEOREITIERETHEIES A TN D, K
M ClE, AREOBANMEEE B, BANOERE L@ KL > THEBE T
BEH A A AT,

(AR 77 ]
NZ 7 HxT)VH tigerinus OMEH 2 PC&HER 1 PC42 H VT, AN TABLIC X
S TRMEEREITV, TOFROAETFENZBE LT,

[ & 52 ]

2 VEOMER A 515 BB F 10,332 D%, 1 ICORED RS T T4 S8/,
WA, 23COA U F aX—F —THEF LRV OB LT, % 80 4
TH—IFEI, k1% 48 FFM CTRIFM, S I k1R 72 FFF % TIHME L7,
ZkE% 5 HANDEIITO TR L Y U272, 23COA »F 2
—Z—TC2HHfE Liztk, V7 RAMEOPCHBEIN TV 7Y —]
KHCHIE LTz, BRIE, SHE% 42 H B ZA0BihE o7z, RIEDIND 5 5|
SN IEF IZHNEI L. T0%23 BEFIRIZENZE L, 56%05 IEH I L. 46%23NIEH
IR AT R o7z, LinL, DT 1% ERICERR LT, HRVIHE
DO THIE S, THIERBEROPMD OERK & 2o, THITMA T, Kik
ROBEREKRE L HG2RE TOMRRS ., BREREOMADDOIRREIZR 72, H
tigerinus DEIHINIA R o723, H tigerinus O H T OKEAE
PEICIT I LTz, 3k, H tigerinus DFEBRTREAPE L IRHELHERIZT S
T2, BRETOTRTOERBTKROB LY ke — A3 LETHD
ZENbNoT,

3. AR™AEY OEFE NEGH (k)
Attempts at natural reproduction in an endangered amphibian species
Echinotriton andersoni from the Central Ryukyus

[HAY]

HRBRERIZ A0 3 D MR (3B K ONRIREL ) DA RAE VI, &%k
REROMHEEALER 72 1o 21 T, BRI E IR & IR o KIRFL &M,
BREEE Ly FU X hOfBEaE ITHICEE SN D72 L, Raak#xt Rosk
HHINTND, ARBFFETIE, AMERSEIEFEIZ OV TRIRAY MR 2T
52 La A, RRETOMY) N TEIE - S EMER ik Lz,

52



(B kt-J71k]

A RA T VIFEEEREMPRIE TRAFLEMTIRESN TN LD, RE
(CITAARDOFFATREE R SLETH L0, FE DIE, ZOMMITHOVNT, BETRA
FLOBLRE IR 215 T\ 5, KEOHE TEIHELH A L0, Bt
DPEIIGFT MR L, T ORIE b LICHBEEZ/FRL T, £OPTHR
BIH i AT,

[ Z 2Rk DR E]

ARATY) TE, WEELEZES L BEE CTERFICER L-HEEED
FCHREINC T LT~ EIMTENI2H TR H6H A F Tithiv, EIN
LATIX BRI 3T D PEIR & [RIARIC, KT DO ERKIZIR D22 WARHE Th -
7o, SEBREECHRESN L7 1~ 3 100EARBIEFHICAT LT\ 5, RIS
FHEIECTY V=2 BZREICAIL, Zh b OMEIEEMIC SV TEHE T
BOH S WSMEREITV, WA 7TOHR ZBfEL TS,

4. AHBEHLTT )L (27 g ] ORENL ([
Production of illuminating see—through frogs by injecting into the
transparent frogs an illuminating GFP protein gene attached to a gene

[ B ]

=R T T BN TR, BAIR EIKEIRDO SO EEIEIRE A
NV, ZHDDOFRERZN 2T, 2007 4EICITM A TH) & 72 D4R0
EH T ZE T CRA 5 [EHTT V) (R ay) Z3tbEsEnZ &
IZRRBILTRY ., EHT B X OZOERGE] 12O QT2 B
LTW5, AHFETIX, AHZEREMOEMLE B, BHTZLOE
PEALZEIT o T2,

[k 5 1E]

(BT V) OHEREOGE TREEEZITV., 2B BT V] OFRK
St A D &L b, BEIREIKEIRD SO IRNE RG22 ~T
T EA IR OMEE A VT, A  OMAE TREEIT) Z &Ik -o T, Th
OOBMETFEREESICRE S BTV ZEEHER LT, EEILEZRA
770

(R Rk D R ]

(BHAT TV 256l SHBOLEEORREZCAHZ LI L, =
o, WIBEHO TEX A LWEREM L LT, BRE., E¥. EWFE0y
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RS A MRS HE & BHE D/ % — RS TN D A

A mechanism coordinating the establishment of the dorsal-ventral and
anterior—-posterior axes during early Xenopus embryogenesis

[ B Y]

PR AmRR IV T, HIE LR OEEN TR SN D & 1O THRO 3 It
JEREDAEHEIZIRE O | BER RO (RT 4 —7" 7 ) DBHELT 5, T4
DWFFE D, k& I HIRHETEN 12 X » TIRETER A HIE S D Z E BN b
TRV, HEENIMEMAEIRF (Bone Morphogenetic protein, BMP) (ZX » T,
SHEEH X% LK F (Wnt « FGF « LF/ A V) 12X - T, TNENRE S
TV, BWAIEFICREAET S22, HIE & R OREITZ RS B ISR L
BRNBIER SN DLENH DN, ZOFERIZ DN TR, 1T A EHEHN1E
A TWIRho T2, F72. #5F3E Thompson 1 Lo & T HM5EE I L > T, AW
DEKEREREL . SIETH & SR OO 2L T L X 5 &3 5400
RENTWD, Filt, FAEOFE R 230 T, RETE RO SR 2 B9 2 %n A,
N LIV D D& 5D (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), AMFFETIL, 7 7 U B A T )VIR%E A 7= HEHE
A V== I L0 FHT I HEE L 72 Biz BMP inhibitory zinc—finger) 23, ¥
figtih & SER O HIEIZ B D Z LD | Biz ORERERRNT 238 U CREHIE A O FRF0
BHEZH NI T2 HME LT,

[ & 552

MEAEE & COMFIEIZ LV | Biz SIEHNBIR T BUP D ¥ 7 v Z il L Tt s
HO(HENE) el T L, BXO, thofMiasiEk > 70 (Wnt) &
i L CORR MR & TS5 2 L 2B L L& e, $Rb b, Biz ORI
AT O L EEEAEE O BEE S, IR REIK O fhiE ~ — B — DR B
FEIND, T, Biz BRMAT VT AELT Y AU D M) BT 7
U AH VIR U CHRERLE EBR 217 5 &, R EE I D\ T
X, B~ ——D1>Th5 HoxBI OFENELLIETT S &N
STz, o, ZORIBIL, Biz MO OEEMIELY| A2 & 72 72 AR B Biz OiEm R
BUCE->THRIET A2 06, Biz EEFEIC K A RERM BRI TH D Z L2
R CTE o, L7 >, Bizld, MOBRFEBOEMICEE CTHY | HEHHO
FENZHETH D EEZ NS, —J, TEMPHRIZOWTHHNS &, Biz MO
EARTIL, ffe~——NCAM ORENEZE LK T THZ Enghote, L
L. BBREZEWNZ L2, Blow~— 7 —Sox2 OIHIT, 13 A EHELZIFT
WMo T2, A REEE A ST T LRl & RN 2 sk & B b L
MR B L ARRRAEE TR, BHIIC Sox2 MNIEEL L THIE b ~D T AT 23 T
U TN T EFEHY 2R A L 3 e d e & NCAM DOFEEIDMEE H Z b TV 5,
L7223-> T, Biz BBERHFEIZ L V| Sox2 OB ZEALH71Z NCAM D8 ELA Hifi|
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L in situ ™A T VXA B—T 3 AR K DB TFEBMITIZONTH, Ry
B A ATV OELIVEDRBH LN > TWAH DT, A%IF Lt o@E T 7
FLREHET, A XAV ATV EER LT 2B L T FETH D,
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NANAFY Y —2RTavzl Mol S EmE R =L, BLOXR
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WFFEPNZE

77V HT)FE (Afrobatrachia) O b RUT A ) A7) AEEDS
b, B FEEEA =X A, B X OBEZGE S OEAE]R
Afrobatrachian mitochondrial genomes: Extensive genome reorganization,
mechanism of gene rearrangement, and evolutionary trends of duplicated and
rearranged genes

[ H ]

77V HTI)VEE (Afrobatrachia) %, 2006 4E{Z Frost et al. T d > THr
HInTm, A= viiH (Neobatrachia) [ZJE T ASFERET, B XA T~ T )LFE
(Microhylidae) & 7 A H =/ /L (Natatanura) & & HIl, 7T v EF
(Ranoidae) ZkT D 3 OO FERITN—TD—D>ThbD, 77V HT)L
i, 77 RV Tz« 77 Hz LB« = XY Ho ol - 73 Ho L
DAREGIH, TDOLOB@Y, 77V D KEZORIDHT D, b 4FO
B BRITIER A e SR 2 < BERmse VN TV Te, RIEOMENL, 2 b0
BINEZRHHETHIFEDNEND LN TWEN, T 7Y B )VEEBESIT 5
HEEIIRAFREIZNETITEAINLTW R, 7TV ERRNTOT 70U %
BT VEORREMRICOWTTa v ARG L TR,

BYOI har KU T 75 (L RT L8 IZBWCEBTFNIEATHSIA
o GEEFEGE) (X, —RIICRSFENE < . T ZREN TIRZL LR,
THATTNV EROF O AT T VETIEI N7 AOBEFELEZRLITE
HILTWRWA, T A H TV TIIRBBEREEZ LN E T TWD Z NG
NTW5b, —5FT, 77UV HT)VETIE, 2 M 2ORENRRNoTZ, &
512, 2R LOBIGTEEZLLA B = R DIZHOWTIL, EONDRHIEE
RINTWDER, 26 ZiES T 2B EIFBRS TR+ o ThoTe, &6
Wi, VO MY AT, A VB ICBWT, AOHKIKINEET =
ET, 2 NT ABGTORIEEBREENIE L2 Z E RSN, v
HHOHDI N7 ABEF O FHELEEOZLITFE L <A TV,
X5, BEECEEZLEZEZ L2 N7 2800 L@z o0
TIE, INHDOEIDPFHETHD ZEMBIFEAEMESI N TE TN o T2,

LLEofizsEx, UFO4 5% B1E LTHIEZTIT -7,
U)i%ﬁ/Akioﬁﬁh%@kE%ﬁMﬂhﬁ%%wt77)ﬁﬁiw%
DZBMEINEDOMEH, (2) 77 VBTV M7 A féxkﬁ/A%
EE L B TEE - B riES(b) ofRE, Q) 7= ERIC
2N AEEELICE S BB TRE A T = XA@@ﬁOM)E@%;Um
BEELI N7 ABL O ELER OHEE,

(A48 - H51E]
T 7V NVELE NS, 1 EORFEMMEZ1EDY (Breviceps adspersus,
Hemisus marmoratus , Hyperolius marmoratus . ¥ X (N Trichobatrachus

robustus) . X b7 AERMEIEEYIE 7 AREEEIRE LT, 2B,
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S5FDOT 51 )V (Babina holsti, Lithobates catesbeianus, Buergeria
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U)77)ﬁﬁiw%@ﬁ L AVA=R

AT ABIW 9 HOELGAOEIERSB IO X BES T — 2 12 A
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MITHRHREL 720, SBIIC, AT~ T VEE ML ER LT, 77V
TV ERMD T~ T VEOBRIZOWTIE, 7 T —2Z2 -
HEDT— ATy FAEITED -T2 (61%) OO, HEERYT—% TD T —
A NZ v FEITHENE S (76%), EBHLOT—X THNA XHLHERIZD
WTIEEW RS L (100,799%) . 2406 OFEFAEEMEICIN 2, AW
THWESDFT—2 N INETIET 7 U BT NVEDORFEHEE AW G
DOFRTHRRTHDLZEEEET DL, SRELNTAFUTEEEOER N O
ThoirEEZLILD,

T, TV AT NVEERESOT A HEIREREIZZNE TITHS1- T
WMo T2y, SRENT L7277 U Ao )VEEREO I M7 A28 WT, &
W WANCY-  tRNAs & W9 B s FEE B2 L L=, WNACY-tRNAs &\ 9 EliE
NHEFEINTWe, ZOHRICRASINT-BFEEILZ. 77U BT )VED

HEREFEE L THhRED EEZ LN,

. 77V ﬁﬁi/l/*’ﬁ&ﬁﬁ@77b7bi/l/Lﬂ@ TIEFERITR L F 1 EHT
k%méhto_hi = NU S KEEsy EREOT 7V LT 7Y

SIWTRFEIZ TV, Z O AR ﬁ&w~7m?7)ﬁk%@ﬁ_“ﬁ
waé EDRNEEZEZ BN (T 7 U M K & 43 U 7= e iz 5
L7=DT, o KREEIZSA L),

2) 77V HHZNFEDI b7 AOREEZEAL

T 7V HTNVFEDOP T, Hemisus (7 ARV Hx)L) OI N7 ADELG
FECE L, R o VB S FIER L TR o m, T, o 3 o
N7 AL, vl A 5 R E L Tue, BARRIIZIX, Breviceps
(77 H0=x)v) OI M7 L TlE, LTPF tRNs—12S rrn—trnV—-16Srrn D 7> 5 73
ZHEEEIE, MEFNC SEICEME L TR, SHIZ, trnHS2 B2 A > b3 3 E Ak
DONTHREE L TV 2, 5T, trnWN-OL B 7 A R EHL, Zofic=zy b
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22— Lk (CR) 2MHEA STV e (FEREIIZ CR X2 ELTD), 13, T
5D2o0aA—DMIZHEALE Lz, 20O DEHOELEFEBOIFEIZL Y,
Breviceps DX b7 AE, ZTIVE TIZH GV TCWABEMEIMDO I K7 ) LADH
TERDOEHD & 72> T (28757 bp),

Hyperolius (=% Z 7% Hx)) ®I F7/ A TiE, #ARH)72 LTPF tRNA 7 2
A B — PN PTLE IZ B E S 40, BE AR & 72 FF =2 — RAEIRS trnP & trnT (1. 3 kbp)
DO, BLO trnl2 & trnF (0.4 KBP) ORIZE A IN/Z, & 512, trnM-ND2
TR IIREHEHLTEY, 20200 abt =022 90O CR MFEEL T
Uz, [RIERIZ. Trichobatrachus (/7 x)v) ™I b7 A TiL, trnHS2-ND5
T A RDBHEYNICEE L TRBY, 20 2o50a ™ —dMIZ, £4372 CR-LTPF
tRNA =2 7" A > M FLE L Tz,

HHEBR T O L &R T OREEL XY — 137 7 U B = VEO SRR
MTCHEL STV, LeBn-> T, REBEER I N 2\, 27e<Ed 3
ODRINDT TV HTIVRECTHMIICE w5, L, 77V
71 77 VAT, MEFNCEME L 7o B s TR oM, oo A DS (FEHES
AN AE T TS &V ST ER R o7,

(3) B THEIE - WhilELD A 1 =X 4

BoI N AOoBEFEEZ(LIX, EICERET —I2X o> TAL 5HE5
HEZBLUTCAELDEEXOLNTE (TDRL T /V), IEH 41X, B0 mt
) INT, FENENNEE AT A7, TE—HEY] - 55 T IERSI e T V) A
WLz, TZ7UVAHT)VEOI N7 A TELBIERSINTZ, M EEEENIC
AT AIEMYEEE S FHEEIL. COFETFTA LR et R ITL->T, 77
VT NVFEDI N7 AOBRTFEEZENELTZZ L E2FEFETHHDTH
7,

ZAETIZ, B N LOBEEREETEIZE S D WhiEIZ OV T,
MR Z BTV e, RIS —FF LD, 2O0RMNAH AT = XL RRX
NTWoD, 77V BT NVEOBEMEEBOZSL X, AW E W EBLSIHE [F 1M
ZaTToH, T OFEBITIZHIRELME TV D Z EITMEW RV, 720
Tt. Breviceps \[ZH. L7 rRNA Bl5 % &1 3 HEMAMEE TIX., 3o0ar
—DHbL, Y Ebhynav—FENHRELEZT TV, G —E7
NTIEE, BV Ebhna e —ofFHENORHAPRNETCHL Z b,
Breviceps @ 3 B EARTEIN CTid, AL X HHE A T L7l A L Tnas 2 &
DIRIE S 72,

(4) BEME - BEZLER T O EN

HELLBLG AL, ENICTERa 257D, bl b o=
=B\, AOBRIUESEMIND EEZ LN, ZICL ) EHEELET
OHEAVIHE (FHREREE) XEmEr2LEZ2005, ZORGRERIET 5720
2, THH NV ERTEAESCEES L EZEZ Lz (BEA &G I, EEA
OB CTHTEER 2R L T\ 5) BafroEbEE s, BEECREZE
fEL TV WBE L L7, ZoME, EE - MEZALEETIX. 471
HICH W R E R EZ > TWARWZ ERHL NI o7, S HIC, BEEEE
TROEE L& NI B G IR DRI EZ T2, 47 L HIRINE T
BATWRNWZ E2RENT-,
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F7-. FHEERMO I N4 L. CRICIEET 5D H SEE RIS S5 HEHDE
BINBHAE KA, T OFEELAY WANCYLRNA 27 5 A ¥ —|Z(FZ(ET 5 L 8@ RIBAG S
BT 5 E TOM BN 1 AREHOREIZEE D &0 ) B H 5, DNA 23 1 AR
THEETDIHE. BT 2 REEHAETRLT LR, ZofE, =T ) &£—
ERFHF (C DT YY) =6 OBEBBNELLTL D, 207D,
L $HERE S BV LEICH DB TG & T O/ 2 | ITVWALE O E
G C & AMENEL RBBEN LN TS, T KTV ERoOF CRE
AR Z LB FICHOWT, 2 OHEEEREA NSRS N E it LT
A, ASEONLEN S, LEERE S L0 @V LEICEBE L8 m 3. 2Tl
EW GT MR Z =72 N E R o T,

FeE DML F Lo R, B - EZ(LBE AT 2568, 2hboE
BAPOEOT =0, RMHEEZIT O BRITEWRE (EEEROR L s
HEEHEE) 252 2 REERH D, Ll AR THL TR~k 912,
2N LAOFEE - IEZCEG IR R E A A2 R ST SRFEARNTERED
T—FE L THWTY, MEITRWZ ERRBINT,

LEORRZTwmTE &, BifE, HEESICERET TH 5,
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2. EHIESE « IR - Islam M. M. - FIRL - V&G - EHELE - AR -
KB Y-« Pl « HF LS - bR T R BRERpEfGp e E W 448 5 fL oD
B L B N B AREWYFAE 83 Mk (2012429 H 15 A, K
PR, B H)

3. INEHIE c BN - A AT A EANAR w7 0 AL - HERSEVS - fEHFE
THARPE N Y~ B VRO /A BB T 512 1EAQHE & 304EH T4
Crlemo iz b B AREW) 2 5HES3EIkE (20124F9H 16H . KR F:, &H)

4 FEBRERE - HIK - A AT L FTNAR 7 0 X0 - iR E - HGE -

EIFGLE - AR - BARE - KIEE T - Bl - mF LS - R T
VAR B ORISR AR SEIZ 35 1T 2 AR b & B TG A A s B
S5 EIRS (201248 11 H 10 A, BAIFRKE, BH)
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T2 « TR A+  (Kimiko Takebayashi-Suzuki)

WFFEPNZE

77 AT ORI AR I T B PR B ORI O iR AT

The forkhead transcription factor FoxBl mediates body axis coordination
and developmental canalization during early Xenopus embryogenesis.

[ H ]

AT - BREMEIIC) <G L TAERBZIERLTWD, WAL
DIRIFFERECINR 2 Ffle T2 e B2 Z T T WIC LD L3, ERICRAE
THIENTE D, U, MAEEINELRN « BREMZECIZHEIG T 25 A,
TR bRAELEMSE C. . Waddington IC KX VB EINZF ¥ TV EB—va v %
FREIETERLILE2RBT 5, PIHIIRIIEE A 22 B0 - BRENZA LIS 5 &
NN G, FAME THIE & A0 S 1L, #1O T 3 R ITHEEEH
FEREICIRFE D . EARMRIEROHRGFK (RT 4 —TF T ) DL SN D, 5
NN BRI - BMP 1T & - T, Bif&#hI% 5 LIRF Wint, FGF oL F /A VERIZ &
ST, TNERESINTWD, kb, EEL & 5ERENX A VICHRTI L 7
MO END EZZ LTV DN, REEZE ORI @ < BEis 1 OFRE L
TN Tz, ITEIZR D . WL ONDHANHRE SRS =08, i &
SR #h OE 2 O HIAEEEAE O BEAZ S KIEIZHEA TV D DIZEE Y ik & 562 fif
OFFEREIL, FEAERMATH D, T ETIZ, FAZEOWIE T V—T7 T
7E U7z FoxBl R B F-25 . LR BMP D 7 /L 240 L Tt 2 35 (5
k) L. %SR- Wnt « FGF O 7 F L ZiEMAL L CRE % k452 & %
A & 752 L TN 5 (Takebayashi—Suzuki et al., Dev. Biol. 2011) , T 72 b,
FoxB1 1%, MO & SHREN O ZHIFE L, 24 b OfifEE > A7 A % FRFD
SHTRT 4 —T 7 ORI,

T, FoxBl #RB[K 12315 gl & SHREIOFIFN 72T T2 < | APRFHE ORI
RIS S BRI X 2R 2 & WD o 1o AFSE Tl FoxBl $i5 5. K+ Z H.0M2,
R & SRR O FAFIREAE . I X OMREFE ORI IR T 2 0 A =X
LERT52 2B ET 5,

[ & & %]

WEAEFE & TlZ, Oct-25 B G K7- S EMIMEIR - BUP 0> 7 F /L % 4l L CRpfR
Rk S 5 2 & B XU 0ct-25 55K 0 Fififs+ & L CRE L7z FoxBl
EEHR T - BSOS 2 HIH L CRT 4 — 75 L ORI 2 L &
B ST Uiz, LA L7223 5 FoxBL O BUMEERE RIBME TId, R 23 ik L
% ITTERSE S TR SN S 2 — U IR B 2 Z T s, S CcH D
MR OB, T IER CHMETZRICIE L A EEEN 2> T2, & Z T FoxBl
&L O EFTEH< 0ct-25 OS5 % [FRFICHERE IR S 5 & MikFHENE L
HETF L7z, F7z2. 0ct—25 12 X DRI OMREIE T IL, FoxB1 MO VEANRTH
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TN S D Z E D, 0ct—25 R BK 1% FoxBl &1 L 72 #& I & i » T
REFBEL WD ENDhoT-, LN - T, 0ct—25 & FoxBl [FAMAIEH T
feed-forward loop R MU —27 %KL TEY, Oct-25 DT NEKTFLTYH
FoxBl 2MERET 1UIE, HDHRE, EFICHRENFEEIND VAT ANFET D &
EZ T, MREFHEIZIT, IMREZEI LT 5FHMENL DT IS L b EE
Thb, ZZ T AIMRELET BT 5HIRE L DM EIER 2550 5720,
PR BED —ER 2B 0 H L T 9 % & | FoxB1 #EREFLE IR CIIAhitah s ) &
L <K FT 503, FoxBl MFET D LRI IER LNV THE IR TWe, OF
0. SRIEIZHBLIT D FoxBl LHIRIE L ORI S, WFRR et et ER 237
952 ENMERTE -, PIRZEIIIEE O ER T (noggin, chordin,
follistatin, cerberus %) MNFEHL L CTHIE & ORI BEA/EHICE 595 &
EZONTWD, BUE, PRIEICRILT D MEaH SR A DM xR &2 LT T
FoxB1 & Whal A 72t AR EEAE I8 < FIRZEDN B D> VTV ZRIET 5720, 7
72 RN 2 D TN D, L EDFER DG | FoxB1 1 X3y iEHh & 582 6l R F 2 {8 <
72T T BRa RBAH - BENZICUHIIRS S 6 SN THMHRENFHE S
NAEHIEIET DL LT, EEARERELTNDEEZ LN,

FLEEDMIGE 7 )L— 7 ClX, FoxB1 #55[K - LIAMT & (REIFE % D SR AR A |2 B
HAHRFE LT, Biz (BWP inhibitory zinc—finger) EinFZ#HEFERA 7 J —=
YZICE D EEEL TV D GEIZ W TIIAMZEERR - s RtEIZOHE 22
M), Biz BT IFMEMULR T BMP O 7 F L 2l L T HE L g X =4
&, EHIT Wnt 7V E L CEERMIE R A TR U, AR R O s TR
B Z EEHOMNI LTz, BEBRBBIZBWTHRT 4 —7 7 NS
LT Biz BInFRBBT 2N a2 A, T7 VAV AT )BT
I FNDIEEICTH L RN Lol £ T, A== b in situ
ATV EA =g AEIC K DERTFRBEITIZOWTEAMEDNI S22 R
B A AT EHAWT Biz BB FORBUENT 2 27 o7-, TORER,
REBE NI 2 DRGNS  EFISAZE 2 Hui 2 Biz Bn T DR B HER S 41,
PRI o7z o TP EMREIRIC R BLA < 2 E R LN R o7, LR
5T, Biz BIE 71X, SEEEOEEE I aE IR B L Tl v, g & 5
B ORI B < FTREMEN & BT E - 72,

RESI)EE=cy

FoxBl #25-[K75, 15 IEHh & SHREEOFAFEERE 21T Te < | MRFHE O LR
HEICHEBETHDLZ ENELMNMIIR D D25 50, FoxBl #EE KA~ 7 AR TH
MRRIE R L DERD HiL D Z & 26 (Labosky et al., Development, 1997, fih
) . BV FER CORAT SN2 S O RGN N FIET D AREEN B 2 61
Do BtBIE. MRIEIZHKILT D FoxBl &, HRIERH ARG ER - & OWRIE
A GHEARFE AAERIC D S PRAEHERE) . B XN FATZBBREICFEE L TV 58T
i 0ct—25 TR+ & 0ct-25/FoxBl feed-forward loop % kU —27 & Ol
ER OMRIEN OLRFERERS) Z23EMICii~%, S 512, Biz BinFH. FoxBl 5
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B & AR R O FHFNC B 53 %5 D T, FoxBl & Biz OKRERY 70 BEE-C
BRSHEIZOWTHH LT LI, 70, KEEMYL LRy XAV AT
MEDAR =~ K insitu "NATIVXAR—Ta EEFERHL, 77070
VAT T E Ry H A R IT)VROM ST OFE A AV T, RIFNT D O0ct-25 #575:
K+ TEIR FORBUCOWT BT 2R 2729 TETH D, ZiIH DN
5. FHREEEE O PRAEMAE . Jo L ONH RN & 5 I oD FRFOHAR O (4R 1Y 22 BRAE 23
AREIC7R D LB R TV D,

IR S
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“The forkhead transcription factor FoxBl mediates body axis coordination
and developmental canalization during early Xenopus embryogenesis.”
55 45 Bl AAFAEAY TS 5 64 B HAMIAEY Y2 GFFS (2012 44 5 A
31 H. #F)
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[The forkhead transcription factor FoxBl mediates body axis coordination
and developmental canalization during early Xenopus embryogenesis.
FoxBIERB R F-13 > A A = /L AI38 EaAs CHfsah e 2 RiE L T\ 5 |
5535 | HARSD 7AW Te (2012412 H 12 A, &)

3. gk R, MIHRAT

Uil N 2 — TR O A R EAR A T

MO LHEEET v Y =7 MMIFEE 2 —BORFER S (201343 A 26 H,
YN

EFRF=
1. Takebayashi—Suzuki, K., Konishi, H.. and Suzuki, A.
“The forkhead transcription factor FoxBl mediates body axis coordination

and developmental canalization during early Xenopus embryogenesis’
BSCB-BSDB-JSDB 2012 (201244 H 17T H., 4 XU X)
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BeTBh# » H)Il it (Takeshi Igawa)

MFIER R
1. M SEIEFE A R A T V2T A IBE0E RS O fE

Population structure of an endangered newt, Echinotriton andersoni

[H Y]

A HRA T Echiinotriton andersoni IX, BFEKE. fHE. 2 5. M.
WEE., EZRBED 6 .%KEETE)@@?%%@@’C%E)O L7, i
ORI & [FARIC, ZRHOEES, RERE, Py U~y 7 —XI2d& b
BEIZLY fﬁl@?ﬁﬁ){%ﬁﬂ LTEY, AL IUCN Ly }\ U R MBI DHMEpGEHE
IB BHITHE SN TWD, AEOAFEND, R REIITENOEEINZS
FEMEICBE T 2 A DRI R TH D, & 2 CAIIE TITFEANOBLIOMEE &, £
Bilal23 s fﬁﬁ']%ﬁ% PEa2sHMiT st xHE LT, 2ROV F~—F—
ThHH, REBLBFOSHETEL AL TWSEYA 7Y T T h~v—D—
LZ%O‘W\’C%EE?E@%W%??O 70

(B4 EF - k]

ALK EE 31 AR, FEREE 3 [EIR, 182 HEE 29 [ER, MRS EE 95 IR, W
JEEPE 3 B, TS PE 13 EIANSS7 7 ADNA 24 L, AMEICBIT S~ A
7 aYT 74 MEIETEE (Sugawara et al., 2011) D95 6, 9 B OV TER
FHRIZRE LT, TO%, KR L OBEHEEZEEZNN—T f—=UA LT
i ttE L LT A FEAEE LY 7 b =7 Structure (Pritchard
et al., 2000). I Geneland (Guillot et al., 2005) Z F\\ TS %
HET D E L BIT, TNTNDOEMANDBELIISZHEMEIZOW T, ~T B8,
BT U NEIR EDOIEBENT — 2 2 RD T,

[fER - BE - B
FEIREERT OFE R, A RA TV IT, BERM EERBEEH+HES) .
Z G (T ma W) MR (PS4 W+®V%+E$%%)®3€)
DEBINT T AZIZH T BN, BT, TNEND T T A XN TEEMIZ AT
EATolo 2 AL F %\@E%\E%ﬁ%@8@$é&%@%§6%KAML
Tk@ BERE, B2, HRENICHOBEMICER BB S,
IZPPHEE CTIIER KT 8 DOBEMIZ/HITH Z N T, bk Ci3Esko
%Iﬁ)ﬁ%b\ﬂﬁﬂz /mfﬁ“éﬁﬂiﬁ@%lﬁa_iﬁﬁﬂﬁé\;ht InsomEmAE,
Fay FUTEEFIZE ST (Honda et al., 2012) & AT iW%LT
WRWZ En D EREMNEE I RBEICA T WA R ML » TERE
N, —HOEMTIIZFOR YL, HOEREOEMIEBENERE L WD EEZD
ni-, iz, FEMNOBEEHIZHEEEZ LI ZA, BEOHEBLE H HRRE
B Ao,

2. Iy b HZ VKRR, BIVA ST VBT 2HH~A 707574 b~
— 1 — DR
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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)

[ H ]

A b Hx)v (Babina subaspera) & . HwIVA M=) (B. holsti)lf. %
NENEBEREL, PSS CEZESICEAICERET 2HikECTHY . IR
B O, WHBIRICEBIT 2 RRILAM TH D, WREITIT A B L 5 s/ e A4
BITH DDA T, ORI L DERIEOWL, ~> 7 =R LD
B CICL VRSB INTE Y IUCN Ly KU X MZEBIT 5@ BL JE
ICALEMIT BN TWD, 20O &L 9 el O RN R R RIIT D -~ —h
—Z X DEMEE RO, BRSO NVNETHY , Tty b A
TILIZOWTIE, Iwai et al. (20112 kY 8 DO~ A a5 I7 4 h~—7N
—MMHEESNTWD, L, EEER, BH8E s ol X0 FEfR
TR E IS DB ENVETH D, o, INLDOEMLEHEDORLV
A N H )V TORDEITHER STV, £2 T, MEICBT2HH~1 7
0% 774 h~—T—0RF¥EZEME LT, BHFEO~A 70V T T4 h~—7h
—DHRVA NI TN EBT HHE K NSO A2 i3 5 &[RRI, Bl
~Ar7at T IA4 MBI TEORBEETIT T,

[BFEE - J51E]

Iwai et al. (2011) DOHEEST, Ty b =L X0 GEoRc~A 7R
VT4 NEEBETED S B, 16 OB T HEIZ-D T MSATCOMMANDER
(Faircloth 2008) ZHWT I ~—%&it Lz, £D%. TNENAEEKRE.
MHRENO L EMICHET S 4y b TV Y, RV A S H )L 10 BERICE
WT, ZIUH OBEFREORINE R Y, 28 2R LT,

(AR - BEE]

BEEN D 8 Bin JEIZT XRTHENL A RHTZVIZBWCHHRRETHY ., 4 v b
VH IV ERIED I T M AR Lz, £, BT I A4 ~—&&E LT
16 B TEED H B, A b TZ/IBWT 8 Bin FE, HmILVA M TI/VZE
WT 4 B FENSRIMEEZ R LT, BRIy R TV Y, RVA RN
TIUIZEBWTHIH TR B T, BEFo 8 BT E A3 LT, £hEh
16 Bin FHEL N, 12 BETHERST, ZLb OB IOV T, £HE
REEMBATES KO BEREBICH AR~ /a7 I4 bv—h—L LT
Conservation Genetics Resources ZEICHEH TETH 5,

3. EE FIZBITDIRERMEEBNERNNT ~ I A U T VOAETEFEIZ
bz %58

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

BARIIZERNE & ATE ) OFBITER 4 7o Al CTHE SN TR Y | Friciiife
PRIV T, BB EDRD T — RNy 712 X 0 iEA I 85 % K IE
TZENMENTWDS, F£7o, IE, KRR LI L mAEOEBRE LR
B2 EFEAICH Y, AFRICB T H2EENBREIN TS, TvIATHT
HZVIIEERSOBEAFR T, IUN Ly KU X FOfEJRfGE IBIEICIEE SIS
MR fEHECTH D, A ITBEICAED N TR & MIEFICKRI L TR Y
(Sumida et al., 2011), & BICEAMEMREEIZIST DBARAVEMFEE S 6
LTW5% (Igawa et al., 2013), & Z C., ABFIETIE. EBRENICEIT 28—
REREEH) - ABBISIE T2 W T, EERAFRICHT 2WERE LD, Eisr
RO BEZRIET D Z 2 HME LT, ALKZE LD, HERRZITV 15
DALFRERFE LT,

[BEEE - J515]

BERKE W THX CHRESINTZTIA VD IHTTILDE DT OF T,
FEERICTHRA S A X 3 HIKICOWT, ZNEFNDIE 3 DI2HT. kD
MmxEDR:D 3 FHEOFADE R ESETe, ORI CXTOFTARLN
RBARICH DA A (LKA E =T BIRH) « OF UtF o X CEAE S 7B~
T DA TAAEFIBREIRIZIT e A R GERERASHED) . OfE T X O EARE
CINELANC R A D RERE - B RMR CRESNTEA A (BRRAZH) , 2
OO I Z S 51T 18°C, 20°C, 22°CD 3 DDIRESRMFTERET L L THE
L. BRAEERMICBIT2AEGFREBIE LT,

[ - B52]

FOFER, IRELREICBITAAMERIT 1ISCHhRLE <., 20CTiFE Y, 22°C
Ti, PEEBRE TIZIERMEENET Lz, BiEEIc >\ TiE, 18C TR
BIRHEL & 72 DRI b EGFENMELS . ~A 7 nYT I 4 NERTEIZBIT 5
FROTRA~T 225 & OFIZIEOFEBEN A LT,
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Assistant Professor * Islam Mohammed Mafizul

Title:
1. Genetic divergence and postmating isolation between endangered Holst s
frog and Otton frog from the Ryukyu Archipelago, Japan, elucidated by

allozyme analyses, crossing experiments and cytological observations.

Summary:

I have conducted a comparison between two allopatric endangered species
of genus Babina namely B. holsti and B. subaspera from the Ryukyu
Archipelago to elucidate their genetic divergence and postmating isolation.
I performed allozyme electrophoresis at several loci, crossing experiments
using both male and female of both frogs and spermatogenesis and
histological observation of testes of hybrids and their controls. They were
found to be significantly diverged based on allozyme data, In contrast,
they were not reproductively isolated based on the developmental capacity
of their reciprocal hybrids compared with the controls. Not only the hybrids
were viable but also their sperm shape indicated their fertility.
Spermatogenesis and histological observation of the testes from reciprocal
hybrids confirmed that there was no reproductive isolation. Thus there
exist morphological and genetic divergences between them, but no
reproductive isolation to support their specific entity based on biological

species concept.

Materials and Methods:

Allozyme electrophoresis: A total of 12 individuals of both male and female
individuals of the B. holsti, that of 10 individuals of B. subaspera, 7
individuals of B. okinavana were used for allozyme study, whereas 2

individuals of each Odorrana splendida, 0. ishikawae, 0. amamiensis, O.
narina, 0. supranarina, and 0. otsunomiyaorum were used for comparison and
Kana okinavana as outgroup. Muscle sample were collected from thigh region
of the frogs immediately after sacrificing them and same time blood samples
were also collected and stored in freezer. Sixteen enzymes and two blood
proteins were analyzed by Horizontal starch gel electrophoresis that was
conducted based on the technique described by Nishioka et al. 1980 and 1992
with some modification. The detection of the enzyme was carried out after
staining of the gel performed by agar overlay method outline by Harris and
Hopkins, 1976. The detection of blood proteins were made by amino—black
staining. Analyses were done by using the Phylip version 3. 65 and POPGENE

version 1.32 computer software.
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Crossing experiments: A good number of mature male and female individuals

were used for crossing experiments. Females were injected with Lithobates
catesbeianus pituitary gland (PG), where sperm suspension was made after
crushing the testes during fertilization. After ovulation eggs were
stripped from female, placed on glass slide and fertilized with the sperm
suspension. The fertilized eggs of the controls and hybrids and the
resultant embryos as well as tadepoles are reared is glass petridishes in
a controlled temperature of 22 in incubator. The tadpoles were feed with
boiled spinach and the metamorphose frogs were feed with cricket.

Cytological observations: The cytological observation includes

histological observations of tastes of mature control and hybrids and the
spermatogenesis observation in 1°" meiosis.

Histological observations: Testes of mature male frogs of all hybrids and

their controls were collected from the live frog and were fixed in Novashin
fixative. After subsequent tissue processing, embedding, and
microsectioning, slides were prepared and slides were stained with
Heidenhain’s iron hematoxylin for histological observation and mounted with
Canada balsam. The prepared slides were observed under optical microscope
and necessary photos were taken using digital camera.

Spermatogenesis observations: Meiotic chromosomes were prepared according

to the technique described by Schmid et al. (1979) with some modification.
The chromosomes were stained with a 1.2% Geimsa solution for 5 minutes.
Chromosome analyses were carried out using only diploid cells at the
diakinesis and metaphase of the first reduction division, when bivalent

and univalent chromosomes could be easily distinguished from each other.

Findings:

From the allozyme analyses it was possible to find several diagnostic
alleles between B. holsti and B. subaspera. Also they showed remarkable
genetic distance to support their specific entity. But little bit
contradictory results were found in crossing experiments. During the
crossing experiments it was established that there was no reproductive
isolation exist between this two species. After preparation slides of
meiotic chromosomes, spermatocytes at the first meiosis and chromosome
complements in the hybrids indicated that they were almost similar with
the control offspring thus there were no abnormalities in the hybrids. Also
histological observation of testes indicated presence of normal sperm which

indicates their fertility.
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2 .Postmating isolation among several brown frogs from Honshu and Ryukyu
of Japan, and Mongolia by crossing experiments and cytological

observations.

Summary:

I have conducted crossing experiments between several brown frogs namely
KRana japonica from mainland Japan, Rana ulma from Amamioshima Island
(previously known as Rana okinava) and Rana amurensis from Mongolia to
elucidate their postmating isolation. It was found that although
taxonomically they are diverged well but they produce viable hybrids.
Compare to the control the developmental capacity of hybrids were also well.
But after studying the spermatogenesis and histology of their testes, I
have found extreme abnormalities by means of 100% univalent in
spermatogenesis and irregular shaped testes in histological observations.
Thus it was concluded that even this three allopatric brown frogs were able
to produce some viable hybrids they are completely differentiated by means

of reproductive isolation.

Materials and Methods:

I have conducted the crossing experiments with the similar method mentioned
in previous Babina crossing experiment but it was important to maintain
suitable temperature for each hybrid and their controls as all three mention
species has different temperature preferences. For spermatogenesis and
Histological observations I have also followed the same technique as

mentioned in previous work.

Findings:

Crossing experiments indicated the hybrids between K. ulma and R. japonica
was more viable compared to that of R. amurensis and K. Jjaponica although
we did not able to get hybrid between R. amurensis and R. ulma. But after
studying the spermatogenesis and histology of their testes I have found
strange result. In case of spermatocytes at 1°° meiosis, extreme
abnormalities by means of 100% or very high number of univalent were found
which indicating their reproductive isolation. Histological observations
also let me know the presence of irregular shaped spermatocyte which
indicated their sterility. Thus it was concluded that even this three
allopatric brown frogs were able to produce some viable hybrids
reprotuvelily they are isolated from each other as confirmed from the
cytological observation of the testes of their hybrids.
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3. Conservation of endemic Amami Tip—nosed frog (Odorrana amamiensis) from
Amamioshima Island by artificial breeding and subsequent rearing in the
laboratory.

Amami tip—nosed frog, Odorrana amamiensis is one of the endangered frog
species distributed only in Amamioshima and Tokunoshima Islands of Ryukyu
Archipelago. In Amamioshima Island the species is commonly found in
mountain streams and occasionally in mountain paths in night, but is rare
in lowland. This species share almost similar habitat with Odorrana
splendida another national monument from the same island. The possible
reasons for population degradation are loss of habitat, natural predator
etc., thus it was essential to develop some suitable technique of artificial
breeding in the laboratory to conserve the species. It was possible to breed
the frogs in the laboratory by using typical artificial breeding technique
developed in our laboratory using Lithobates catesbeianus PG. 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. In this species a
low temperature of 18°C was found preferable for their early development
and for tadepoles. Finally, it was possible get many offspring which finally
metamorphosed and now kept in our laboratory.

4 . First attempt of cryopreservation of sperm with Japanese brown frog
(Rana japonica ) and conservation of two endangered species from Ryukyu

Archipelago by cryopreservation of their sperm

Summary:

Amphibian decline is a common trend all over the world. Due to environmental
degradation, global warming and other man made causes, biodiversity is
threatened in all over the world and frogs are most prone to this
environmental degradation. It is a major concern of all naturalists
especially to herpetologists to find some sustainable techniques of anuran
conservation. Cryopreservation is one of the techniques that have already
been applied for many higher taxon animals also for some European and
African frogs. So far our knowledge, this is the first attempt in
cryopreservation of any Japanese anurans. For this study I have considered
4 species such as Japanese brown frog Rana japonica, as a typical Japanese
frog; Amami Ishikawa frog Odorrana splendida, as an endangered species and
national monuments and Amami tip-nosed frog Odorrana amamienesis an
endangered species from Amami and Babina holsti, an endangered species from

Okinawa islands. For assessment of success of cryopreservation technique,
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I not only depend on motility of the sperms but also confirm their ability
of fertilization by fertilizing the eggs. Among them, I was able to get
fertilized eggs and offspring in case of K. _Jjaponica using 24hrs frozen
sperm and 10 days frozen sperm. In case of 0. splendida and 0. amamiensis
I was able to fertilize egg using 24 hours frozen sperm although I have
not find good eggs from any female B. holsti to confirm the fertility of
frozen sperm of B. holsti.

Materials and Methods:

Sperm was collected from the of mature male from after dissecting the frog
and bringing out the testes and minced the testes with L-15 media in a
thin-walled eppendorf tube to obtain a suitable concentration of sperm.
The sperm suspension was mixed with same volume of cryoprotectent. Then
it was mixed by inverting and immediately transferred into the —80°C deep
freezer within a Styrofoam box. 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 immediately used
to fertilize the eggs. At same time, motility of sperms were checked and
sperm concentration 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 K. Jjaponica, 0. splendida and 0. amamiensis. In case
of R. japonica, a maximum fertilization rate above 30% were found using
24hrs sperm and some success using 10 days sperm. In other frog case
availability of good quality eggs were limitations to perform the fertility
test of sperm thus checked and confirm sperm activity only for 24hours
frozen sperm. Sperm concentration was found stable and some motility up

to 30 days sperm were recorded in other endangered species.

Future research plan:

Research is going on to establish the sustainable artificial breeding
technique for endangered Odorrana amamiensis and some other endangered
frogs followed by mass production of their offspring with an aim to conserve
these endangered species as it has already been developed for 0. splendida
in our laboratory. I am planning to make several trial of cryopreservation

in next breeding season using all K. japonica, O. splendida, O. amamiensis
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and B. holsti using all 24 hours, 7 days, 30 days and 1 year frozen sperm
to optimized cryopreservation technique of their sperm and for this purpose

I am rearing many mature males and females of these species.

Research Achievements:

Original paper

1. Komaki, S., A. Kurabayashi, M. M. Islam, K. Tojo, and M. Sumida (2012)
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Japanese pond frog species over 30 years. Zool. Sci., 29: 351-358.

2. Hasan, M., M. Kuramoto, M. M. Islam, M. S. Alam, M. M. R. Khan and M.
Sumida (2012) A new species of genus Hoplobatrachus (Anura, Dicroglossidae)
from the coastal belt of Bangladesh. Zootaxa, 3312: 45-58.
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M. Sumida (2012) Postmating isolation in six species of three genera
(Hoplobatrachus, FEuphlyctis and Fejervarya) from family Dicroglossidae
(Anura), with special reference to spontaneous production of allotriploids.
Zool. Sci., 29: 743-752.
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(International conference)
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S. Oumi, S. Katsuren, and T. Fujii “Artificial and natural breeding of the
endangered frog species Odorrana ishikawae and Odorrana splendida,
analysis of genetic diversity, and usage as resource materials: Case study
of fauna conservation in Japan” 7th World Congress of Herpetology (August
11, 2012, University of British Columbia, Vancouver, Canada)

6. Hasan, M., M. Kuramoto, M. M. Islam, M. S. Alam, M. M. R. Khan and M.
Sumida “A new species of genus Hoplobatrachus (Anura, Dicroglossidae) from
the coastal belt of Bangladesh” 18" Biennial International Conference and
Annual General Meeting 2012, (December 22, 2012, University of Dhaka,
Bangladesh)
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Researcher « Alam Mohammad Shafiqul

Title:

Postmating isolation in six species of three genera (Hoplobatrachus,
Euphlyctis and Fejervarya) from family Dicroglossidae (Anura), with
special reference to spontaneous production of allotriploids (continued)

Introduction:

In light of reproductive isolation being a fundamental aspect of the
biological species concept, we performed crossing experiments using six
species from three genera (Hoplobatrachus, Euphlyctis and Fejervarya) of
family Dicroglossidae to explore postmating isolation in dicroglossid
frogs. Furthermore, we focus on the remarkable survival of allotriploids
and their possible relevance to speciation elucidated by chromosomal and

histological observations, as well as allozyme and mitochondrial analysis.

Materials and Methods:

Frogs from genera Hoplobatrachus, Euphlyctis, and Fejervarya were
collected from Bangladesh and Thailand and were used for crossing
experiments. Artificial insemination was conducted for crossing
experiments according to the procedure by Sumida et al. (2011) with a slight
modification. Chromosomes were observed in metaphase plates of bone marrow
cells of 3-year—old mature interspecific 3 hybrids (tigr. X chin.), 2
controls (tigr. x tigr.), as well as their parent’s (H tigerinus and H.
chinensis) by Omura’s method (1967). The same samples were also used for
histological observation. A total of 25 frogs were used for allozyme
electrophoresis. Fourteen enzymes and two blood proteins were analyzed by
the method of horizontal starch—gel electrophoresis. The details of the
electrophoretic method have been reported previously by Nishioka et al.
(1980). A total of nine individuals were used for mitochondrial Cyth, 12S
and 16S rRNA gene analysis.

Results:

Results revealed gametic isolation among three genera (Hoplobatrachus,
Euphlyctis and Fejervarya), although the intergeneric hybrids between
female E. cyanophlyctis and male H chinensis were inviable at the tadpole
stage, while the hybrids between female E. cyanophlyctis and male H.
tigerinus were inviable at the hatching stage. These results showed
complete hybrid inviability between the two genera. Almost all
interspecific hybrids between female H tigerinus and male H chinensis
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died of underdevelopment at the tadpole stage, whereas several hybrids
developed normally, and survived to maturity. Chromosomal observations and
mtDNA and allozyme analyses confirmed that these mature hybrids were
allotriploid consisting of two maternal genomes and one paternal genome.
The present results suggest that the allotriploids were produced
spontaneously, and histological observations confirmed their sex as
sterile males. Furthermore, we also 1investigated the molecular
relationships between H tigerinus, H chinensis and the interspecific
allotriploids by mitochondrial Cyth, 12S and 16S rRNA gene analysis. The
maternal inheritance mode of mitochondrial genomes was retained in the
hybrids. Finally, the present results advocate that the degree of
postmating isolation reflects the phylogenetic relationship. In addition,
we speculate that allotriploids may be produced via hybridization among

cryptic species.

Conclusion:

We found sterile allotriploids between female H tigerinus and male H.
chinensis by artificial crossing; whereas it has been reported that diploid
and tetraploid populations were found in African H occipitalis
(Dicroglossus occipitalis) populations in nature (Bogart and Tandy, 1976).
However, Mable et al. (2011) explained in detail genome duplication in
amphibians and fish, and they suggested that the polyploids could be formed
in nature during times of climatic instability. We also found duplication
events in the mt genome of Hoplobatrachus and Euphlyctis genera in our
previous paper (Alam et al., 2010). At present, we would like to avoid
further discussion about the possibility of a past evolutionary route of
tetraploid formation via the triploid stage in nature. In future studies,
cryptic species of Hoplobatrachus, Euphlyctis, and Fejervarya genera need
to be studied more closely to understand the polyploidization that might
occur during the formation of species using multiple genetic markers.

Future research plan:

In the present study, we focused the genus Hoplobatrachus and related genera
and in the next stage of this research we have plan to survey the chromosomal
polyploidization among all the amphibian fauna from South Asian country
and try to find out their evolutionary histories that could happen in the
past. At present, we are rearing the crosses of Bangladesh FEuphlyctis
cyanophlyctiswith Indian E. cyanophlyctis and we will perform chromosomal,

histological, allozyme and molecular analysis in near future.
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Supplying NBRP Xenopus (Silurana) tropicalis for research purposes and
proposed research using such frogs

[H ]

ZIVETHMARLL Bzl o T, 77U Y A H )V (Xenopus laevis) 1L E
o BRI BT AEBERETFAEM ThH -T2, —F . TR o TH
B A A H )V (Xenopus (Silurana) tropicalis) DHAEFHDOET VAW E L
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AT T 2 5T, AR i< (E6 » AL ME8 » A) . 7/ AR
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v X (Pipa) . Y A H )V (Xenopus), =22 2 A )V (Hymenochirus) .

89



a3 A HT)VE R¥ (Pseudhymenochirus) & 4 @B S, 2w XA Y
AHTNIY AT T)VEO 1FEE STz, & ZABNEREHIT NS, X
I BEAIRABTTY AHT)VEO T )LL) B D 3 BTN &30,
BIFRME & Fr72 L TRy XA AT )VE (Silurana) DHFITE S Z &EBREEIN
7z (Cannatella and Trueb, 1988), Z#UiZxtL T, VAR Y —2 DNA BEBIMEATIC
T, R HAVATTZIVIY AT T)VEO =)V ET#% T 5 (de Sa and
Hillis, 1990), % v Z A Y A H T )L DF#E4 % Xenopus (Silurana) tropicalis &
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Functional analysis of the cytoglobin and andoroglobin in Xenopus embryos
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[ 1 ] MG ET ~ A L D U LS FIoBIT A IRESM LS5
BRI PMERALERICE 2 D2

Influence of temperature condition and genetic factors on survival rates
of captive breeding populations of Odorrana splendida
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Artificial breeding and postmating isolation in endangered frog species
Babina subaspera and B. holsti from Southwestern Islands
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Captive breeding, reproductive behaviors and seasonal behavioral changes
of crocodile newt, Echinotriton andersoni
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Artificial breeding for endangered frog species Odorrana amamiensis from
Amami Island
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Genetic diversity and postmating isolation of the Indian bullfrog
(Hoplobatrachus tigerinus and Hoplobatrachus lateralis) from Bangladesh
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Minimal inhibitory concentration of antimicrobial peptides in the skin of
an endangered frog Odorrana ishikawae
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