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Abstract

In September 17th, 2014, a frog specimen was collected from Youyang County, Chongqing City in
China and identified as Rana hanluica morphologically. However, the Rana hanluica frogs are
usually recorded in the Hunan province, Jiangxi province, Guizhou province and Guangxi prov-
ince in most scientific documentation, and there is no distribution record in Chonggqing City. So,
it needs further species delimitation based on molecular biological methods. Then DNA extrac-
tion and PCR experiments were conducted with the tissue of the specimen to amplify the mito-
chondrial 16S rRNA gene for further phylogenetic analysis and molecular identification. The
results showed that the 16S rRNA gene sequence from the frog specimen in Youyang was clus-
tered into a monophyletic group with 3 homologous sequences of Rana hanluica. And the target
sequence shared the same haplotype with a sequence from the type locality of Rana hanluica.
Therefore, the Youyang frog specimen was preliminary identified as Rana hanluica. This is a
new record of amphibians in Chongqing city. We also discussed the validation of some Rana spe-
cies in this study.
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1. 5|

FE 72 #RiE (Rana hanluica)J& 1o & H (Anura)id:fH(Ranidae) b it J& (Rana), R ZHE 548 b [E A& 7 —+
VU S FR R RS 44, B o gl F XU 1], 2 R E R R ESR 2] TR, BREEAETL
Pi5F = 1L[3], I M AR (4] FR[5], SRMTEE A LL[6]. AR L [7]0A K P )Ll [8] S M ik i T FEHR
FRIEF A1, B RR R D) o0 A5 VG FRDE 75 B2 — BT il 8 . AWEALT 2014 45 9 H 17 HYE=E KT
P FHELBE P RAE B — R A, S5 T4 % 2 N FEFR ARl (Rana hanluica), {H2 i 5 %A 7E B R
BRI AT SCRRICEL, BRI B F 43 1 T BOW H 3 R AL AT HER R o AR SORER B R T B PH A
(ZEFEMRIEEAR A HEST DNA $REL, 7 B 2R kifA 16S rRNA JE[X F BL(ULF fifk 16S 2K, T &
SR B ST T X ARBTG5 E

2. M 55%
21 BFAEER

FEFE MR (Rana hanluica) kAR (1 1)24 2014 45 9 H 17 HR A E KT FHE & BRI I0—5 MR A
(B34S : LPSYY2014091704), {RAFT 7585 KT 22 B ShPbR AT o

A8 H B bR R RO 2 0.1 mm)Xfizbr A 26 NMEASHIREAT & kA K (62.20 mm), L+ (21.90
mm), 3k % (20.26 mm), ¥JK:(8.94 mm), AR4%(5.36), AR % (3.73 mm), ARG K (6.94 mm), AR [H)#H(4.42
mm), S [6] P (5.16 mm), £.1)FH(3.96 mm), SHRPE(5.45 mm), FTHR A E6(8.72 mm), J5HR A #E(12.70 mm),
FHAR(4.06 mm), S - HRPE(1.81 mm), HIE K& FK(24.21), FK(14.06 mm), MK (32.88 mm), K
(36.95), H£%(8.11 mm), M2+ (49.02), 1K (33.65mm), #hHERK(2.98 mm), FhHEFRTE(L.53 mm), K
BRI K (2.62 mm), PIEESR FE(1.52 mm).
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Figure 1. Dorsum view, venter view and lateral view of the specimen in this
study
L AMARFAAFRANETE(EL). BEEGL)RUER(T)

2.2. 2 DNA f2BUR B R9EE F Exavd 1#

HUbR AS BB B S LA ZH 2S5, 90% P9 kG [F 8 )5, I Zh 2027 DNA $2HUIR 7 & (FOREGENE,
DE-05011: 250 Preps)$i2iit st DNA, —20°CORAF#5H o 5739514 P7IP8 Jya HESN Wi FH (I 2 Rifk 16S rRNA
B By G 51091, By 3 H 7 A% LA ARl Rana omeimontis £z 4 & K 2H (Genbank 2 B
KU246050) 2169-2704 bp [X [A]17 & , i b7 JE #RlE 16S rRNA 4= 3% [K (Genbank 2% HU 5 KU246050) 885-1420
bp X [A]f & .

PCR M 564« IR BAARFR A 50 ul, Fo bt 425048 A 7l & R B 2l 2 x EasyTag PCR SuperMix 25
ul, & DNA BRR 2 ul(# 10~100 ng), b TFiE514% 2 ul(10 uM), H ddH,O %k & 50 ul. 4% PCR /v
FEF N 94 C T 4 min; 94°CAEPE 40 s, 52°CIRB/K 40's, 72°CHEfH 40 s, FEIFXECH 35 ks T2°CHAE
fi1 10 min. PCR F=¥148 1% 35t b M m iR 00 J 32600 e 2 =00 7

23. SEERAFIITHRRARZLE ST

F T INAS () FE FR MR 16S JEK 81 25 _E AL GenBank #4718 & L %t (megablast) 315 100 44145 112
P, S5 EFY—EMREHEE A BT RAEKE I AT E SN, WE— R RS
KEM. F MUSCLE [101F2/7 %7 HIHEAT Eot, HHLAN TR . 75 MEGAT [11]H 1 i £ i G 1% H s
Fr A AR T DL B K ABLAR v (Maximum likelihood, ML)43 7 A1 U1 H-#f 43 47 (Bayesian inference methods).
HRIE BIC brife, 1& & ABHRE NI K2+G+1 18 MEGAT #4 72 5 KA (Maximum likelihood tree, ML
tree), AH N 11 15 B A5 Ny Kimura 2-parameter model(K2), 7E 7 5, /8] # 2R 4% 574 3, (Rates among Sites) % & N
Gamma distributed with Invariant sites (G+l). i KA CHR KT 70%R 1% R KR BN 70 Rk,
1E 50% - 70% (AN EESCRE, BHIMCARM . 1 Mrbayes 3.2 [12]#4 % DI #4% (Bayesian inference
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tree, Bl tree). DIM-TB SCHFA KT 95% K W% R K RGBT, 78 75%~95% (BN ESCRE, &
AR A A ARG . MEGAT[11])5 A ) 2 S5 F44 (Neighbor-Joining Tree, NJ tree) Fllig A fi £ 44 (Maximum
Parsimony Tree, MP tree), H4$KL0 SRR KT 70%E %X RKXRB BN FTARR, 7£ 50%~70%2 7] Ky
HHRESCHR, AR A A e

24. BERIMEIE

AR AU B 2RV [13] [14], FEHUREMEMRGKEN L, PLE T (MG461221) L s [al H # 5]
TIPS SR PR i, AT AR B EL S B 41 B I i [R5 56 TR A0 B 4 B 44 B it
— T RE R E T AT E SN, W RTIR ARG K ER . H MUSCLE [10]F8 /7 X /7 4111 4T
Foxt, DA A . 78 MEGAT [11] 9 i i 55 id & 12 5008 45 15 41 3 A0 A A DAL 5 KBl AR v (Maximum
likelihood, ML) 73 #1 . #2455 BIC Frite, i & A SR (A K2+G . 5 | MEGAT #4 2 S K ABLA % (Maximum
likelihood tree, ML tree), H N Hb i B 157 >y Kimura 2-parameter model (K2), 747 55 /8] %R 45 57 5 5 (Rates
among Sites) % & & Gamma distributed(G) . i KA SZHRFR KT 70% R Z L R X R\ B R0k, 175
50%~700% [F AT ESCRE, BRI .

F4h, H R E S 27 haplotypes [15], Zr#r#diEse B I L5 B R JR Lol PR BN 26 o 1 B ]
2 F PR (parsimony limit)if, ERIAME Y 0.95, 5 R8BI ELRE AN [F] 1R 73 BT IR X 28 o 2%, AT 5 H
2] FIREE N 0.97.

3. /R
3.1. PCR ¥ R MFER

2 1% B JIE W BRI HL BS54 P7/P8 471 5] 550 bp /2 47 3k A Fr B (GenBank ZHL 5 : MG461221) .
- BB 4 A7 B S5 i e P - AT 2 55 R (A 28.5%, T 25.6%); GC & K (G: 20.9%, C: 24.9%).
32. RS

V4 FTINAS FE R AR EE 16S HE R H11$ 52 Genbank HEATH & LU, L5 Genbank H i) L %€ #5 AR /741
(HQ228158)MHA B e i, N #RAE R AT 11 100 %[RRI 51 5 15 %558 HARFP FIRI AL 16S J7 5185 58 Ao Jk
TAFR M 7775 (ML BLL NI MP)STZEE SE M 1 R G0 B W, # SCREAHE 72 B 7 51/ (MG461221)
5 3 RFEFMIE 16S HFFHI RN — MR 2, EBRELR, FHEAEEILE L), RMZXLRS
HE X REAEFEREMIE L R)RB KRS T EMEN RE K EWIEZEFRK, HRFRBERK.

3.3. BIERWEE

LT R AR B AR Y A I 2 ARG 1) 2B PR 1 B DR BRIAME 0.95 I, JLREAS S5 AN 7 ) B A5 FRL R 445,
BEIHARLE B W T 8 A W, T F A AR R R AN FTEL, AREE RGUR BRI
FEELRSUMIGING, KL ERREE 0.97, LIS 3 TE 2 I B0 ST ¥ 545 R ) 2% (4 AN B 20 Do 4%
43519 Net0l, Net02. Net03. Net04, [ 3).
4. ¥1ig
41 PMEEREBRNELF

BTG B PP P — AR A I Lk iR 16S rRNA R P41, 205 5T AN R HE W
THEMRGR BN, H5 3 RIEFMEE T LU R I SCRRR IO — ISR, R ERER . I
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Figure 2. The neighbor-joining tree (ring topology) based on the dataset A and the Rana hanluica clade with support rates
under different analysis (ML bootstrap/Bayesian posterior probability/MP bootstrap/NJ bootstrap)

E 2. ETHIESE A BEHTEREER)REENEI RERNBR G ZHENRFL BN PR RERGEKRPRER/N
METEIRBLR/ R KRB AE B R IFRAMEEB SR THFE)

641AF315135 Rana omeimontis
DQ283136 Rana japonica
401 KX269193 Rana omeimontis
50 | KU246050 Rana omeimontis
DQ289108 Rana omeimontis
KF204637 Rana omeimonti.
KF204635 Rana omeimontis
21 KX024893 Rana omeimontis
KF204636 Rana omeimontis
KX269221 Rana jiemuxiensis
I KF204620 Rana culaiensis
KX269190 Rana culaiensis
KX269189 Rana longicrus
95!/ AB058881 Rana longicrus
AY322279 Rana zhenhaiensis
KX269218 Rana zhenhaiensis
66 | KF020599 Rana zhenhaiensi
KF204626 Rana zhenhaiensis
KX269191 Rana hanluica
HQ228158 Rana hanluica
100§} MG461221
11KF204638 Rana hanluica
100—AB511305 Rana japonica
- 1014155 Rana japonica »o Net 03
DQ289105 Rana chaochiaoensis
KU246048 Rana chaochiaoensis
DQ289107 Rana chaochiaoensis
991 KX269192 Rana chaochiaoensis

= 0O » &

HEWRAER 15 AR 275 R

Net 01

34

i

7

37 AR

Figure 3. The haplotype network based on the dataset B. Net01 is the haplotype network for Rana omeimontis, Rana longi-
crus, Rana jiemuxiensis, Rana culaiensis, Rana zhenhaiensis and Net02, Net03, Net04 for Rana hanluica, Rana japonica,
Rana chaochiaoensis respectively

3. ETHIRE B IEZR A ERMLREE. Net0l AUREMEE, KHRMEE, BENZMEE, BHRMEE,. SBIREELERRY
BERIMLE, Net02 HEEBMIELFERNLE, Net03 A HEAMEELERIWLE, Net0d FARTEMEE R ERIWLE

DOI: 10.12677/0jns.2018.61001 5 FI AR


https://doi.org/10.12677/ojns.2018.61001

S s

Table 1. The sequence information of the dataset B in this study

= 1 AMRPHIES B HFIER

Wi 4 GenBank Z 5 Vi) R IR
Rana hanluica MG461221 LPSYY2014091704 [ E K F FHE KEFR

Rana hanluica HQ228158 SYNU0700490 T3 T XL [16]

Rana hanluica KF204638 SYNU07100427 ] R X R Genbank
Rana hanluica KX269191 KIZGX07112915 P AR AR L [8]
Rana chaochiaoensis DQ289105 (K40) HE = E R [17]
Rana chaochiaoensis DQ289107 SCUMO0405170CJ w1 A [18]

Rana chaochiaoensis KU246048 SM-ZJLW-01 A [ O ) B Genbank
Rana chaochiaoensis KX269192 SCUMO0405170CJ o [ 7Y ) 1 HE 3 B [8]
Rana culaiensis KF204620 SYNU07050129 E D R [19]
Rana culaiensis KX269190 KIZ-SD080501 E R [8]
Rana japonica AB511305 IABHU 17624 HAT & [20]
Rana japonica DQ283136 FMNH_232896 R O A [21]
Rana japonica LC014155 (A %) HAT & [22]
Rana jiemuxiensis KX269221 K1Z-HUN0708013 H ] e A RRE (8l
Rana longicrus AB058881 GenBank PEEESIL [17]
Rana longicrus KX269189 NMNS15022 HhE GV (8]
Rana omeimontis AF315135 GenBank F ] 7O )10 i L [17]
Rana omeimontis DQ289108 GenBank r ] L [17]
Rana omeimontis KF204635 SYNU08060314 o DY )1 i JE L [19]
Rana omeimontis KF204636 SYNU08060315 o PO )i JE L [19]
Rana omeimontis KF204637 SYNU08060317 o PO )1 JE L [23]

Rana omeimontis KU246050 YC-EMLW-01 Ff [ DY ) 1| e 22 Genbank
Rana omeimontis KX024893 SYNU08060314 o [ DY )i JE L [19]
Rana omeimontis KX269193 SCUM0405196CJ o [ DY ) e (8]
Rana zhenhaiensis AY322279 NJNU F97004 i [18]
Rana zhenhaiensis KF020599 SYNU08040100 AN [16]
Rana zhenhaiensis KF204626 SYNU08040101 AN [19]
Rana zhenhaiensis KX269218 K1Z0803271 HhE WL T B X [8]

TS AR ME SR L B KT 2092 AR HE B 28R B0 (E AT KT 99%, BRI R R M. R n] DLAID A
Wi iZ AR A% 7€ 75 ARl (Rana hanluica) .

TEE T AR B M R B 4 A b, (AT 20 1 PR ¥ B N BRIAE 0.95 B R BB 21 A7 1) F A 2
W, RIS T R %, B R4 LR DA 3 B 2 T Y SR R N 4 . FETRTZ) RIREE N
0.97 if, 193] 4 NERMERILE, Hf/E bk, KBoE . EEHEAREE, AR, BUEMREAT A T
IREETE [F] — /N A5 L 0 2% (NetO1), 177 S A6, 25 ASHF 7 WU 1 % 3 4% 8 B ARIEE P 311 1) 3 3 L8 ar g o
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PR AR R 2%, H B FI(MG461221) Fl— 255K H FE #5 MRl 15 X7 380 7 XU 1 7 71 (HQ228158) H =2
[ — AN B TR SIF B AT 5 AR I bR A 7 S8 2 i e o S8 R bR 2 R 2 B0 AR T8I EF [4] [5] [24] YL PE[3]
BEIM[6] [7]~ ) VUH[8] &5, vEE P A B 4 5t .

4.2. FRIHREEMIBINEAIER

P ORI VAR 2 3 T8 4 B ISR R 26 8], 3R EOR, 7EMIZ) ERR BB v ERIAE 0.95 I,
BEFS 2P A BB TR R . 45 T2 R — 2D B 0.97 I, 193] 1 3 2 17 i) S A R i 4%,
FEFR NI, T BRI S RS B B R R 45, SR AT T b A JRObR e L A AR bR L BRI AR L
TERER M RIC A — D G R Z, BE—P T BRI I = A SR I PR
FAERISCAR, A RREME ST AR DL RAR DRI . Rl . SRIRMRIEST AR . T 2 78 A5 2R R 45 _E AR X A
3L, ARTEE T, =AA R R IR, I = AR I A fr it — B T

B W

IR N BRI 22 e AL VIR 5 BOR Bt BRI B . Zohn B A2 B b TAR 7 IR AL p 35 s ekl
PEVIRL R SRR B RS . T S R A A SR = AR ISR A
E&WH

B K H AR 342 (31360512); SN RHET BARHEIUH (B FHE J # LKLS[2013]06 5); Si/H4E
HETEARB M AESATH (B S KY F[2015]387 5); /3K TG 25 B Rl 45 61 %7 B 5L 35 H
(LPSSYKJTD201602); i N 44 173 i 5 AR BT A A AT B (B #A A A HIBLF[2015] 72 5).
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