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B TV ORI A OB DR SN TEB Y, HER LI X 2EBHOTE L EH3EE
EENTWD, BRHRNTS 4O D TVHESHER SN T VLA, £09) L1080 7 vy, [FH, R
HIH L~V TLy KA MIBRSNTWD, HTVEHEOMEHEL T 2 1B L, BT
DR O T BN R EREZILIET 2 EPEETH D05, BHMENICEET S0 TVEOBET T4
ETm e dsE2 v, RUETIE, FMENICABTLZ ATV (=h 7~V (Hyla
japonica), V FH IV (Glandirana rugosa), b /Y~ T TN (Pelophyvlax nigromaculatus), F 3 Y
TN H I (Pelophylax porosus brevipodus), =& T HH T (Rana japonica), YT HHI)
(Rana ornativentris), ") 7 F 5 TV (Rhacophorus arboreus), > 2. L —"r )V 7 F H TV (Rhacophorus
schlegelii)) \2OWT, S PI Y RYT7D)RY—LIZBIT516S rDNADOIEIEEG &, /<~ hT
VIE2RE (/7 H=<T)y, FIVFV<ITI) I2200WTIE, BIZEEINLEETD 1 DD rhod D
—EBECA 7 g L, DDB] 57— % NX— 2 (DNA Data Bank of Japan, DDBJ Center) [Z&$kL7-2 L%
WEd 5.

HTAL LRI D WAL 2 N2 & o T, HFRAY I A5
O HE B M\ AR B A A LT v % (Blaustein and
Kiesecker 2002; Naito 2012). 7 T)VEEIZHIARER D
B EH O TR ZREEICME L, EOEEES
TR R DAL XL OAERERDOLEITK & 2 5EE
ARIZLTCWD,. 20720, BIKROH T V% FHTT 5

Z X, HIBOKHARROBREEOFHEIZ O RS &
EZHN5.
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HINIEEZ &) LTBY), 209 510 ERE,
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2015. http://www.pref.aichi.jp/kankyo/sizen-ka/
shizen/yasei/redlist/. 20184E3 A fERE, LHEW. %
HEHMR LY v B A 2015, http://www.city.nagoya.
jp/shisei/category/53-5-22-2-3-3-0-0-0-0.html. 2018 4 3
AWERE, S S HW AR AHRE#H 2018, http//
www.city.toyota.aichi.jp/kurashi/kankyou/
sizen/1016111.html. 2018 4F 3 H i 7Z. 71 TV O FF
fifi 24T 9 (2 72 ) IHHEBIE R KM O Z 512 X 24558
TTHINT VB0, Jrigfi R HEAE o ffH] Jil X #8E DSLC
FEEL <, BRTEHWCHERBIESHEETHL LEZDS
nNa. B2 F T ¥y Iv=<H TN (Pelophylax porosus
brevipodus) 13 & T b 2 < H )V (Pelophylax
nigromaculatus) & QMR SN TV 5 2 & DHERR
ENTHBY, MARFERLHREZ EOFO-012, #EnTf
B LETH S (Komaki et al. 2012; ZdiEH. &
B Ly KU A F2015.). EYOBEETFIHER? T &
O 5 N T W % National Center for Biotechnology
Information (NCBI) 7 — % N— Z (I3 EHME D H )
TEOMHIEHIE, FE S 2HERE L 7220184 3 HBIAE T,
B2 SR I Fay FYUTHO) RV =<
DNA (rDNA) OBHFHIFEF AR, vF Ty
(Glandirana rugosa) ®12S') KV — < )V DNA (12S
rDNA) T3HEFHEINTWEDATH 72, TNz,
IR OFEH B 70 &% 4T ) IS T EE 2

#F1. RWZE TR L7249 > 7)) A b EBERY O
Table 1. Sample list used in this study with Accession numbe

rs

TS BT 5 7 TV 8Fid 16S rDNA & b/ < H T)VIE 28D rhod ¥a 3L H

b7,
Z 2 TARPEETIE, BHRICAERST 27 TV 14O
) BL8MEKRIZ, HTNVHEDOGFHICFHINSL I Fa
Y K1) 7?D165) KV —~<)DNA (16S rDNA) DALY
EUE L. SHICHES BRI TwE TV v~
HINWE N I HFIHTINIIONWT, BHEDEELETFTD
BEHIIEL D 7= 012, rhod BART O —HBECH &2 P L 72.
T4, FHEANOMPLHICAE TS B )L 8FE 23 FA
L7z (D). MS22212 X o THEEEt:, KO
oo —E% Y Y HL Y, NucleoSpin Tissue (Macherey-
Nageltt, F4v) oE#ETa ba—Va2#EHL, 7/
L DNA Ol %17 - 72, 16S rDNA O EEHI 2 DWW T,
BEomAEFEH O I ba > K1) 716S tDNA 7 J 1~ —
(7 47— KNl 5-CGCCTGTTTAYCAAAAACATC-3,
) oy — 2 I ; 5-GACCCYATGGAGCTTHAAAC-3,
Simon et al. 1994; Bossuyt and Millinkovitch 2000) %
vy, EmeraldAmp PCR Master Mix (% %1 /51 %,
KIR) ZEAS L7720 %% L, GeneAmp PCR
Thermal Cycler System 9700 (Applied Biosystems, 7
A T) WSS IR L 72, PCREMHE, W)
WoBANE % 94C , 55, 4270 v 7%, BENE
94T , 30FH, 7=—1 ¥ 7 %55C, 30/, MHES
72T, 15T, 3534 7 )& L7z gD S
%15% 7 A —A27 ) (Merck, K4 ) IZA#,

FEL X

Sample

Accession number of

Collection  Collection

Family name Frog species Japanese frog name name Stage date place Collector 165 rDNA rhod ca. 400 bp band
(ca. 600 bp) in rhod PCR gel

Hylidae Hyla japonica Gunther, 1859 Nihon amagaeru Hjl1  Tadpole 05-Jun-17 Toyota Ramamonjisoa, N. LC389197 - -
Hylidae Hyla japonica Gunther, 1859 Nihon amagaeru Hj2  Tadpole 05-Jun-17 Toyota Ramamonjisoa, N. LC389198
Hylidae Hyla japonica Gunther, 1859 Nihon amagaeru Hj3 Adult  10-Jul-17 Toyota Tokumoto, Y. LC389199
Ranidae Glandirana rugosa Temminck et Schlegel, 1838 Tuchi gaeru Grl Adult  10-Jul-17 Toyota Zheng, X. LC389200
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pnl  Tadpole 05-Jun-17 Toyota Kimura, S. LC389201
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pn2  Tadpole 05-Jun-17 Toyota Kimura, S. LC389202
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pn3  Tadpole 10-Jul-17 Nisshin Natuhara, Y. LC389203 - -
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pn4 Adult  10-Jul-17 Toyota Tokumoto, Y. LC389204 LC389585 LC390044
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pn5 Adult  19-Jun-17 Toyota Natuhara, Y. LC389205 - -
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pné Adult  19-Jun-17 Toyota Natuhara, Y. LC389206
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pn7 Adult  19-Jun-17 Toyota Natuhara, Y. LC389207 - -
Ranidae Pelophylax nigromaculatus Hallowell, 1861 Tonosama gaeru Pn8 Adult  19-Jun-17 Toyota Natuhara, Y. LC389208 LC389586 LC390045
Ranidae Pelophylax porosus brevipodus Ito, 1941 Nagoya daruma gaeru Ppl Adult  10-Jul-17 Nisshin Natuhara, Y. LC389209 LC389587 -
Ranidae Pelophylax porosus brevipodus Ito, 1941 Nagoya daruma gaeru  Pp2 Adult  10-Jul-17 Nisshin Natuhara, Y. LC389210 LC389588
Ranidae Rana japonica Boulenger, 1879 Nihon akagaeru Rj1 Adult  19-Jun-17 Toyota Kimura, S. LC389211 -
Ranidae Rana japonica Boulenger, 1879 Nihon akagaeru Rj2 Adult  19-Jun-17 Toyota Natuhara, Y. LC389212
Ranidae Rana japonica Boulenger, 1879 Nihon akagaeru Rj3 Adult  19-Jun-17 Toyota Natuhara, Y. LC389213
Ranidae Rana japonica Boulenger, 1879 Nihon akagaeru Rj4 Adult  19-Jun-17 Toyota Natuhara, Y. LC389214
Ranidae Rana ornativentris Werner, 1903 Yama akagaeru Rol Tadpole 05-Jun-17 Toyota Kimura, S. LC389215
Rhacophoridae Rhacophorus arboreus Okada et Kawano, 1924 Mori aogaeru Ral Tadpole 19-Jun-17 Toyota Ramamonjisoa, N. LC389216
Rhacophoridae Rhacophorus arboreus Okada et Kawano, 1924 Mori aogaeru Ra2 Tadpole 19-Jun-17 Toyota Ramamonjisoa, N. LC389217
Rhacophoridae Rhacophorus schlegelii Gunther, 1858 Syuregeru aogaeru Rsl Tadpole 05-Jun-17 Toyota Ramamonjisoa, N. LC389218
Rhacophoridae Rhacophorus schlegelii Gunther, 1858 Syuregeru aogaeru Rs2  Tadpole 05-Jun-17 Toyota Ramamonjisoa, N. LC389219
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KB (Mupid-2, I AENAF) &AT%o728I12, G
i (GelRed, Biotium, 7 A 1) #) % A7 TAE/N v
77—l L, ElEEY) 2 SISO X0 ik S TR
R L7z, MEIEEY L ExoSAP-IT PCR Product Cleanup
(Affymetrix, 7 A1) #1) & HWTEHWEIEEY R 75 A
~— %2 L2, BigDye Terminator ver3 (Applied

Biosystems) %M\ C¥—7 v AR5 %17\, ABI3100
(Applied Biosystems) THA ZHREL. =7 VX

UG LA DRI, 4k B R E R R R AR L
7. A5 572 16S rDNA OEHIE, Fr7z 12 mEA
THONIZLDTH 720 (F£]1), EEEFWIIEH
» DNA Data Bank of Japan (DDBJ) (2&#k L7z (1,
Accession number: LC389197-LC389219). Eo ¥ ¥t 7€ %
12, & TOVHEOBIIREY % NCBLI B S TV b 7 —
=2 LORY E B EITo 7z (K2, £, 4
FeH 2 Jeog L 7- 4871, EHIREHIRD 16S rDNA DR
FECHIAHERR T & 7 <, IRILREY 7 LTRSS L2y F
BTV ORI 25 b WELAY 2 BEEEASIE VW D TH -
7= (Mawaribuchi et al. 2016). > T Y ¥ )L~ # L)Lk
BIEESNTOLEINN R, For DY 2 TIVHPHDHTD
B ot oY HFIL, EYUTEFH I
(Rhacophorus arboreus), > 2 L — 7 )7 F H )
(Rhacophorus schlegelii) 22T d, EWNTERILS U
7230 E N DhLBAFEINIEINETIC R o7z, £
V7TV, BEFEORY (AYS80523,
unknown origin) & [R—TH o775, b/~ H L)L &
Al =T IVTFHINVIZOWTIE, BEFEOEY & 133
WEUERZ> TV =Kk T7~H TNV (Hyla

japonica), Y FH TNV, =K T H AT (Rana

japonica), X X T AT (Rana ornativentris) O 4
FOBHNIL, BEEENTWAEERIOWFRE LA L%
o7,

F T INEF TSN HTTIND2HIZONT
1%, NCBLIZESREN T WAL BEHRDEET DOH T rhod
BT 0280 (32 #¥ v ru—FL, 2HET
Feyl % e L7z, FeAIAHIC b 2 B~ )V 72 O RS
Bohotzlzo, ZOEREP.LE L CTHIBED A
600 bp (base pair) 7% A L9 74— H/2\ikE
L7z (74 7—Fl; 5-TAGAAGAGCAGAATGAGGCAG-3,
1) N — Al 5-GCCACTTACCTTCCACCACAC-3).
Hiwl, Zo7I4~v—%MHTE, SZI12L7228
FeA 14 IO & TICBWTHEIE TS, Y% ik %
L THOHBINTETH L EEZ NS, ST A
YTV EHTCRILL 72 /< ATV 2k (Pn4,
8) &, HiEM CHIM L 725 T¥ v~ # )L 2tk (Ppl,
2) fEHALA (KD, ERREMUEHLEHRELZH AT
PCR% {772, #it L7279 14 ~—DOPCRSM % Wit
$hH720, EROPCREMHFIZH LT, 3207 =—1) ~
TSN (60, 62, 64C) R L7z (K1), 320%H
D) HLWTNOMREET SR & 2 2 8EIEY T % 600
bp T ICABE 2 N KR SN2, Lo L, 60C Tl
FEHFR N Y PO E AL, FFIZh /7~ T )L
(Pn4, 8) ®H ¥ 7NV Tid400 bpfFiriZ b H AL W INY K
BHRONT 62COEMTIES C DIFFFRIG AN Fid
WAL, ACTIRIIEAERON LS oz, 2T
1~—t vy FOPCRE&M%, IO ZENEE 94T, 55
W, A7) 7%, BENEE 4T, 30MH, 7=—
v 7% 64T, 300, MERISE 72T | 30# /T, 30

#2. 7= RX—=Z LD 16S rDNA FiH| & ABFFETHH S 222 L 72 Fe% o Lt 5
Table 2. Summary of comparison of 16S rDNA sequences between database and our samples.

No. registered

No. registered sequences  The location which has

The differences

Frog species Japanese frog name . originated in most similar sequences between most similar
sequences in NCBI .
Japan Aichi pref. with our samples sequences and our samples
Hyla japonica Nihon amagaeru 5 (18%) 2 0  Unknown, Japan 1
Glandirana rugosa Tuchi gaeru 23 15 0 Sekigahara, Gifu 1
Pelophylax nigromaculatus Tonosama gaeru 12 0 0 China 3
Pelophylax porosus brevipodus Nagoya daruma gaeru 0 0 0 NA NA
Rana japonica Nihon akagaeru 9 8 0 Fukuoka, Japan 4
Rana ornativentris Yama akagaeru 5 4 0 Unknown 3
Rhacophorus arboreus Mori aogaeru 3 0 0 Unknown 0
Rhacophorus schlegelii Syuregeru aogaeru 1 0 0 Unknown 6

*: The sequences were excluded from the comparison data because these matched only 80 bp with our samples.
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A7 VELT, AR EEEL, SoNEYE Bl
ERBRICALE L, EEH) % P L7z 16S rDNA [ £k I
DDBJIZ&§k L 72 (%1, Accession number: LC389585-
LC389588). + /¥ = H T )W v 7 IVTH S 72400
bp LD IN Y FIZOWT, 62T D5 o B g ey o 1)
DL ER#EZITW (Gel/PCR =27 A NTF 7 ¥ a v
o b HRYzATA v 27 A, WR), BHY % i

72L A, 201843 HBAAETNCBIO T — ¥ N— A 121
BERS N T roiz, FIXYF I~ TV CIELBEIEE
MR LN ENnD, NI AT INZT - T
WV B B E T ECH SR ST REES R K, SOV R

FMRZAERT 247 TV 8FD 16S rDNA & b/ W~ L)V I8 25D rhod 35 IEBCF

DOF B THFIBISTE B REEIH D, ZORFNZDON
T b DDBJ 12 & # L 72 (¥ 1, Accession number:
LC390044, LC390045). 4% v 7 VAR I &%
7 AOWEG: EOWEHEL Z LT, Z OMIEEY A
FEHPNCHERATE 0 R EPHLNICR D EEZ
Y

-

AFFED—HRIL, ELZWFFEREE N R - EanESRE
Pfrie i gertl  REBRLDEL > ¥ —  Zathl
GeE THEW SRR 2 05 L 72 %2 78 19 B 356 AR 1 32t 0 Bl

o

62°C 64°C

Pn4 Pn8 Pp2

X1

k4
-

N HT)NEFTXYT N HTIVD rhod D—FREHI D PE D 720 D PCR &M % Mit 3 5 7201

Pn4 Pn8 Pp1 Pp2 Pn4 Pn8 Pp1 Pp2

'-l-llllibliipqn

P —

AT o FZHARTKE) TV O Rk

T 7= U FIREE 60, 62, 64CHOIEBEICTTHRAEL:. 72— Y TIREOTOTIVT 7 Xy MEY Y T IVO 4T
2RT (R1IZBW). ZPLo—FEI1213100 bp DNAGFRE~— 7 — % [ L7, —F T8> 25100 bp T, 1 kbp &
T100 bp TOGTENKREL 2D, 60CTIREF LTI 4 ~—THIET %600 bp D N> FLAMZ S, 400 bp7Zz DNy K

DR L TWa, REZ64CEFTEAIETNL L,
T2 FEW % rhod DECHPLEIZ 72,

HEINVTEEONZNWZ Ens, FAV2oy) Lk, BAlE e L7z, 60CH7 VT,

L7720, RRERZFT 20D H> TRLTWA.

D& IR RN Y FER T RHGETIE, 64C TR L
62C THAR S 722 b <)V (Pnd, 8) THZ %400 bpD/N> FliEFF IV ¥~

—BEITHR 4 AR O MR REY) %

Fig. 1. A state of the electrophoresis gel for the examining of the PCR condition for determining the partial sequence of rhod
gene of Pelophylax nigromaculatus and Pelophylax porosus brevipodus. The annealing temperature was verified by three
different temperatures: 60, 62 and 64C . Alphabets under the annealing temperature indicated the name of the sample (see
Table 1). A 100 bp DNA ladder was shown on the left of the gel. The bottom band is 100 bp and the molecular weight
increases by 100 bp until 1 kbp. The primers designed in this study targeted the 600 bp band, however, at 60 C , non-
specific bands such as 400 bp were also amplified. When the temperature was raised to 64C , nonspecific band disappeared.
In this report, the product amplified at 64C was used for rkod sequencing. When amplifying at 62C , the 400 bp bands
were confirmed in P. nigromaculatus (Pn 4, 8) which were not observed in P. porosus brevipodus. We used 400 bp bands
amplified at 62C for the determination of the sequences. Amplified products of various individuals were contained in a
same gel at the 60C gel; we showed only the target individuals by cutting out the others.
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Supplementary table 1. Sequence list used for comparison of 16S rDNA of frog species targeted in this study.

Frog species Origin - Accession ID References
Country  Subordinate class
Hyla japonica (Nihon ama gaeru)
Japan Hiroshima DQ055821 Smith et al. 2005
Tsushima KP742742* Lietal. 2015
Unknown EF566952 Lemmon et al. 2007
Korea JQ815325%  JQ815326* JQ815327* Jeong et al. 2013
China KP742724%  KPT742725% KP742734* Lietal. 2015
KP742735% KP742736% KP742737* Lietal. 2015
KP742738* KP742739* KP742740* Lietal 2015
KP742741* Lietal. 2015
Rossia KP742726* KP742727* KP742828* Lietal. 2015
KP742729* KP742730* KP742731* Lietal. 2015
KP742732* Lietal 2015
Glandirana rugosa (Tuchi gaeru)
Japan Sekigahara. Gifu LC068818 Mawaribuchi et al. 2016
Hiroshima AB511300 Kurabayashi et al. 2010
Kanto AB430340 Kurabayashi et al. 2010
West Japan AB430341 Kurabayashi et al. 2010
Hamamatsu. Shizuoka AB430342 Kurabayashi et al. 2010
Ohtsu, Shiga AB430343 Kurabayashi et al. 2010
Niigata, Niigata AB430344 Kurabayashi et al. 2010
Kanazawa, Ishikawa AB430345 Kurabayashi et al. 2010
Sado, Niigata ABA430347  ABA430348 AB430349 Kurabayashi et al. 2010
AB430350  AB430351 ABA430352 Kurabayashi et al. 2010
AB430353 Kurabayashi et al. 2010
Korea AB430346 Kurabayashi et al. 2010
JQ815304  JQ815305 JQ815306 Jeong et al. 2013
China AY322281  AY322320 Roelants et al. 2004
KU865180  KU865181 Song et al. unpublished
Pelophylax nigromaculatus (Tonosama gaeru)
China Anhui AF315138 Jiang & Zhou 2005
KF185062 Chen et al. 2013
Sichuan DQ283137 Frost et al. 2006
KX269216 Yuang et al. 2016
Unknown DQ359991 Che et al. 2007
Korea JQ815319  JQ815320 JQ815321  Jeongetal. 2013
India AY322278 Roelants et al. 2004
Unknown 10621942 Gao & Fan unpublished
Rana japonica (Nihon akagaeru)
Japan Hiroshima AB058876 Sumida et al. 1993
Ichinoseki, lwate AB058877 Sumida et al. 1993
Hiroshima AB511305 Kurabayashi et al. 2010
Tateyama, Chiba AB728192 Kuraishi et al. 2013
Kagoshima LC014153 Igawa et al. 2015
Fukuoka LC014154 lgawa et al. 2015
Hiroshima LC014155 Igawa et al. 2015
Fukushima LC014156 Igawa et al. 2015
China Sichuan DQ283136 Frost et al. 2006
Unknown KR264033 Oliver et al. 2015
KX269220 Yuan et al. 2016
Rana ornativentris (Yama akagaeru)
Japan Hiroshima AB058874 Sumida et al. 1993
Aomori AB058875 Sumida et al. 1993
Hiroshima LC014157 Igawa et al. 2015
Mie LC014158 lgawa et al. 2015
Unknown KX269187 Yuan et al. 2016
Rhacophorus arboreus (Mori aogaeru)
Unknown AF026379 Richards & Moore 1998
AY880523 Delorme 2004
AF458142 Wilkinson et al. 2002
Rhacophorus schlegelii (Syuregeru aogaeru)
Unknown AY880528 Delorme 2004

*: The sequences were excluded from the comparison data because these matched only 80 bp with ous samples.
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Supplementary table 2. Sequence list referred for the determination of rkod gene sequences of
Pelophylax porosus brevipodus and Pelophylax nigromaculatus.

Origin
Frog species g Accession ID
Country Subordinate class

Pelophylax nigromaculatus (Tonosama gaeru)

Japan Gotsu, Shimane AB980497 AB980498
Kagoshima, Kagoshima AB980503 AB980504
Kizaki, Nagano AB980505 AB980506
Mikuni, Fukui AB980515 AB980516
Mishima, Shizuoka AB980517 AB980518
Munakata, Fukuoka AB980529 AB980530
Namioka, Aomori AB980533 AB980534
Shibata, Niigata AB980541 AB980542
Shingu, Wakayama AB980543 AB980544
Tottori, Tottori AB980549 AB980550
Uwajima, Ehime AB980555 AB980556

Pelophylax porosus brevipodus (Nagoya daruma gaeru)

Japan lga, Mie AB980499 AB980500
Konko, Okayama AB980507 AB980508
Osaka, Osaka AB980535 AB980536

All sequences in this table were determined by Komaki et al. 2015



