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Local genetic variation of the salamander, Hynobius tokyoensis, based
on the mitochondrial D}-loop HV2 region
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Abstract: Hynobius tokyoensis is a pond-breeding salamander which is endemic to the Kanto district
and southern Fukushima prefecture in Japan. To examine genetic differentiation of this salamander,
the hyper-variable region 2 (HV2) of the mitochondrial D-loop was sequenced and compared ambng
66 individuals derived from 37 localities. A total of 20 haplotypes were detected in this study. Six of 21
variant positions in this region were found in the repeat sequences. The phylogenetic analysis indicated
that this species was clearly divided into two major groups: a northern and a southern population. The
dominant haplotypes were different among local populations within each major group. These results
suggest that in order to protect and to preserve the genetic diversity of this species, each local population

should be protected as far as possible.
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Table 1. Sample locality of H, tokyoensis.

WwRES BEE
St. Locality Year of collection
B & %~ Fukushima Pref.
1 i 2K AMTILE,~ Yamada, Ohisa-machi, Iwaki-shi 2004
PRIk B Tharaki Pref.
2 T HEIARTE £ » £~ Fujigaoka, Sekimoto-cho, Kitaibaraki-shi 2004
3 HEXHBHER (P58 UAE) . Shinjyuku-cho, Hitachiota-shi 2005
4 FEXEHHET (KE_%F%)  Shinjyuku-cho, Hitachiota-shi 2005
5 O e B I dshifeiR ~Nakane, Hitachinaka-shi 2005
WA Tochigi Pref.
6 #EH CGi@sF) ./ Sano-shi 2005
7 ¥iA i & &8~ Shitori-cho, Tochigi-shi 2005
8 BT NEFL /Onodera, Iwafune-shi 2005
9 BER BT K B F1=#F 1L~ Sanmoriyama, Otawa, Fujioka-machi 2005
¥ EIR Saitama Pref.
10 /B JIJETF B~ Shimosato, Ogawa-machi 2004
11 &I &y ' Hatoyama-cho 2002
12 BT H i~ Koike, Ogose-machi 2002
13 A BT EFH , Minowada, Ogose-machi 2002
14 BRI 25~ Serigasawa, Ogose-machi 2002
15 4B/~ Kodera, Ogose-machi 2002
16 #A T LB~ Ueno, Ogose-machi 2002
17 4 BT FTogami, Ogose-machi 2002
18 #8407 Daiman, Ogose-machi 2002
HFH, Tokyo Met.
19 g/~ A3T B3 Kosogi, Oume-shi 2000
20 Mg/ 8 AAKE T Kinoshita, Qume-shi 2002
21 HEAEMT - Mizuho-cho 2002
22 H 5T AT H ~Onita, Oume-shi 2001
23 B o By 4 Habu, Hinode-machi 2005
24 ¥ & 51 =3, Sannai, Akiruno-shi 2004
25 AEFHTF%RT ~Tobuki-cho, Hachiouji-shi 2004
26 NEF-ii_k )BT~ Kamikawa-cho, Hachiouji-shi 2004
27 AFEFrii @ P, Horinouchi, Hachiouji-shi 2001
T3[R ~Chiba Pref.
28 BT~ Misaki-machi 2002
29 HiJE i A%, Tshigami, Ichihara-shi 2004
30 FEME R, Houei, Kimitsu-shi 2004
31 )| 774 %, Kozuka, Kamogawa-shi 2004
#4132 )ii 5~ Kanagawa Pref.
32 W5 B R i 1L BT Yamanaka-cho, Yokosuka-shi 2004
33 BAR MK Y B Kikoniwa, Yokosuka-shi 2003
34 Mzl Bk AR b b, Tkegami, Yokosuka-shi 2003
35 FE 1L 1l P Shimoyamaguchi, Hayama-cho 2003
36 MAETHA A,/ Ashina, Yokosuka-shi 2003
37 BAE T~ Matsumaegawa, Yokosuka-shi 2003
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Fig. 1. NJ tree of haplotypes of f. tokyoensis based on the mtDNA HV2 region. Bootstrap values greater than

500 (1000 replicates) are shown near the nodes.
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Fig. 2. Geographical distribution of haplotypes of H. fokyoensis. Stations and haplotypes are shown on the map.
The broken line shows the boundary of the northern and southern groups. The dotted line shows the distribution
area. At the stations where two or more samples were analyzed, figures in parentheses show the numbers of samples

for each haplotype.

BT, b3V 7EET D-ocop HV2
ORI L D 20D NS v 2 A S
Bahiett, chreiy, FEOBNERD
BrRmAviE L 7o o 1o

RFEBITOBR T, AV —F LY
A= CHREER S -7 T REETED,
BEOFLOBEIELEL DN, K
N—=7DRFEOTIL, HIA—TDER
fHECOFM LMY, el Fet v s
74 i a7 A, Hynobius lichenatus) & @
BEMNBERCOWTORELLNETEL LE
Abhbth, T TIREELIL,

s r—7ATi, HEM R T2
ELHER, WTholahbL 85,7
u g4 FHERINE. L, RS TR
H£ixhi3EE (St2) BoWwWTi, T
RUNTezs T THotel &b, 7
A —7 DHPEPRITOERECOWTIE, &6
CHENETHS.

SHEETLIE KlEGonF x4

IRERI RN, CCIERLEENLLLR
BEhtws AEx AESECTHEZ &
RHLBERELZLRTERVRLD, TOFE
FRBEERE. FERE BEBBMETHD
T Ay s v OFREREE Corabus insulicola
nishikawai (Ishikawa, 1966) & ER ¥ B &
ML=WEBHB M/ T 558 (B,

1991). M romoBEab, mE
BV ENNIEERK X TH - 7o (Kaizuka et
al, 1977) LS HIEMBERCHE TS L&
2bhsb. —7, TIELIUKLE, E#
CEVAERBE B B, fio~Fox
1 Fi B ooy 238A DK% L 207GT DE
B, FRERMSIERI oD Tikien &
+ThiE, HEFE (Kaizuka et al, 1977) 7o
EDFEEIZ I D SMBERL Tzl v 53R
MO Iob 0L Bbha, HEEIIL,

BEOTIOSHE,» b REORAB LR
b, BECEDILKFECEWTWLE
2bhT5. BELL, EBBNECKED



TR FESELE  2006(1)

BN RI e 92 FIZ L - T,
ARDRIL A~ D8 L v i3, KRHT
DFEOFR, BEHRIYPLThoi?
55,

IEHEOEEANEL R ERND 7
oA FEBE I, haMcHERE-
2. BLOAHEEOE, - TERDSL30
(h=0.644) i3, —FEXBLCErBZ LD
BECBAOE SEELENSHMTHD, %
S DEEREIO - HIEFh Ty, St.23
(0.356) &, HBHREBAKBTHS. %
hix L, &b SHENMED > LERED
St.24 (0.000) ik, AR BVLO
D, MKCELKEBY OHEINEFTTHS
fod, SHESNZERE EET AT LN S &
LHGL 57 Lo T, St27 DEE,
ERSHFOTEEI NEENSBEEOET
CBRLTVATHEEIZ L. BED
SEEOET L, BEfoRS, Thebbif
B ORRENE (O RECHEBIh T3
2 (CKH, 2003), HARERD 4HENE D,
TARTCALA AT oS 7R BHEERTHWS
28, YOREOBERLAEREIRTVSD
MR ENDELELOND. B, &
FoHe, HEBERNCEEONATaz 17 (~
FuifFI—7) MEETHEAHNED
LA EDG, HEEFOHEREI LD EaE
DBEMSIFENKE ETTHFEEND
B, F0®», TR FRLOBHEEROREILE
HTEETHD EELLRD.

EWRIC LD, b Favyris v P
DI bav Py 7TRETFRES GREH
BB 2 WCaDZ ERTER SEFNE
Wi-@ED 51, BEON7 v x4 7R
h, #HEMEMLIRDO AL &b, &
%, HBREPEe, FEORLEOIDER
THZENTELELS.

#oB
BEEREAREZREL Oy HERR

7

CEREFERS), FRAEE (BHIL, &0
EA CH¥EARTETES), EHEEC L
FREHWERF), HEBE (BEAOS) %
Rieghvi Lt ARR—K (FER
R RE) L SRA B EER K (TERE B
i, ARMOERNLREOR LY LTz
ok K XBE (EfX) cfifrR
TR EEBERT V34 AR Wi

BhcE#-2 L 3. HoHEBEEES
bk, MEEORRELAL CHH Y ¥ =
TH Va7 AOREHFTE W

¥, HERICETAEEL LTV E
R L3 RAEd, BxahrER
HPBREDOFE Y L T ini, ohb
DH S EH L ET

SR>k

FER. 2000 FTERORELEELTFELY—
FERV» FF—27» 7 — (@R,

BEMAE 200, FTFa vy v av v
SHOFNRER. AF4EpHBEI2E 56
23-37.

B BEE 1991, FHavdolsgEs@ AE
#E, W 295

Kaizuka, S., Y. Naruse, and L. Matsuda. 1977. Recent
formation and their basal topography in and around
Tokyo Bay, central Japan. Quaternary Research 8:
32-50.

SHEEMN KEFILEA. 1998 #HEJIROF Y X =
UYL a Y9 AOGTEERRE AE)E
ERREEHE 19:1-4.

RIEF. 1982, AAOBEEANAR - WREOS
i (2ER), £20EARERSEERAE B
OEBRE) BYHSAAE MER a5
WES BETE

RET. 1991 BHEDERBEOKEhOLHHFEE
B—v o ¥75—-27 57— (HHEBDDR). RE
.

B ORIl BB 1999 FPYEFavHvis
U AREEEBRA,? —EREESEHER T
B HEEBREAEREE— roF vy
vavvrFRg, EFE 69p

Matsui, M. 1987. Isozyme variation in salamanders
of the nebulosus-lichenatus complex of the genus



Hynobius from eastern Honshu, Japan. With a
description of a new species. Jpn. J. Herpetol 12: 50
-64.

Matsui, M., K. Nishikawa, S. Tanabe and Y. Misawa.
2001. Systematic status of Hynobius {okyoensis
(Amphibia: Urodela} from Aichi Prefecture, Japan:
a biochemical survey. Comp. Biochem. Physiol. B
130: 181-189.

WFHIES » M T 2003, ¥Efl & R458E
#.p.19-39. In: B F « BMHFIEL (eds)

fenmEET 8 2006(1)

ReREE HREACERES, T

iR o LS — 1963 [Ff g AN R¥E
Rk REH, KK 214p.

FHFIA. 2003 doFavHvia v a0
TEORYN. HF/IRRERSEL Y 2 —~PE#
& . 67-71.

KHEIEM. 2003 EEHSHEERLEOLDOT
oY=y b, op 59-75. REMESE In /b
F o BHFEX (eds.) HHEARHIRS, FHRE

RUERE(LEMEROKIEDY (A 227
RRH 2 EMX(C & (T2 mEFEFREO—F

EE R HE R

1192-0397 AEFHBEARI-1 EEAFRHE « BITFHER « 2aF%
2612-8393 RHMRAR T BREEITS-1 HRed Bk

Climate warming and timing of breeding of amphibians:
A case of amphibian populations in the Tama district, Tokyo

By Tamotsu Kusano® and Masafurni Inoue’

* Department of Biological Sciences, Graduate School of Sciences and Engineering, Tokyo
Metropolitan University, Minami-ohsawa 1-1, Hatchiofi-shi, Tokyo 192-0397, Japan
? Kyoto Kagaku Co., Lid., 35-1 Shimotoba, Watarise-cho, Fushimi-ku, Kyoto 612-8393, Japan

T, MERBEETOREROMD IR
EhTwWaR, TZHEXRTY, Bkl
AR co R+ FEOMEEBEERORTR
BRI - T 3. BAEBEOFHADLHRROBER
LTI, ABRRRBERENEL SR, &
A cBim, BEREOBEELED
w, MERBRELCHAS DREOEL EiFbh
T3 (#33F, 1996 ; Blaustein et al,, 2003 ;
Pounds and Puschendorf, 2004). W4 ¥E @
L, AFLLOH% REELIIRT
V. B REE L PERIIBRAIIES S,
¥, HOOEMTBHIIEECRROBEY
ZF s, [ROEZEETECEAN
BEL L AUEEMNSH D (Blaustein et al.,

2001). UhLicsih, HMBRREB{#gE R
BEEHO L 5 i, BHRCR g7
Thicw, tOMERBEFEF~ORELHREY
THOREL T, Gl oMmE IR
FHETC, RETCLHETHELLORENLE
155, WIRRELOLYFHE~OHEEIH
BB LR ->TWBSHTYL, FOWMAE
BOBA~OHBORERRIL L e
1EH A o,

EEOI T AKEIBEE M=V EHIMEZEIL
T, IMERbi W BEER Yt =45 ) v/
LR, »AH1B2RETTORT
BRI > FRaiET o REL OB 2 8 5
Mk Tn o (Beebee, 1995), » T A3 T3



