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Abstract

In August 2015, two frogspecimens were collected from Nanquan Mountain of Defeng Township,
Liping County, Qiandongnan Prefecture in Guizhou Province. They were identified as Sylvirana
guentheri by preliminary morphological identification. However, it was not documented the dis-
tribution of this species in Liping County, so it is necessary to use molecular means to accurately
define their taxonomic status. In this paper, DNA extraction and cloning of mitochondrial 16S
rRNA gene fragment of Sylvirana guentheri from Liping County, Guizhou Province were carried out.
The preliminary molecular identification of this population was carried out by using the research
method of molecular phylogeny. The results showed that the 16S rRNA gene sequences of Liping
frogs and the homologous sequences of 31 Sylvirana guentheri frogs were clustered into a mono-
phyletic clade with high support rates. The average genetic distance between sequences in the
branch was 0.0056, and the corresponding haplotypes were all in the same haplotype network.
The genetic distance between the 16S rRNA gene sequence of Liping frogs and the homologous
sequence of a sample collected near type localitiy (Fuzhou, Fujian) was 0.008. Therefore, it is pre-
liminarily determined that this specimen belongs to Sylvirana guentheri. The neutrality tests of S.
guentheri population showed that the population may have expanded recently in history. In addi-
tion, the influence of shorter homologous sequences on the results of related phylogenetic analy-
sis was discussed.
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1. 5|15

VB 7K (Sylvirana guentheri) J& ¢ 2 H (Anura) gk} (Ranidae) , Fr Rt iR K, 2 M AR 4K H“ Amoy 7.
1 MESEHFRACKRE “China” [1], JEkiE—S = o= T “Amoy” ) [2], HJET X iEJE (Rana
guentheri Boulenger, 1882). 2 J&, VA/KIER)Z> AL K JE— BRI Rz —, 5k
Ja4 P JE/KEET JE Rana (Hylorana) guentheri [3]. 7Ki#JE Hylarana guentheri [4]. 7K )& 7K i &
Hylarana (Hylarana) guentheri [5]. )& il iR I WP J& Rana (Sylvirana) guentheri [6]. 7K i) il IRl P
Hylarana (Sylvirana) guentheri [7]f2KM#. 2012 4F, FRPEEKE /KA AE S Boulengerana
guentheri [8]. ¥R TZRIAAIER . 2 FE D B SFHE R BES RGUK B K18 KR E V5 &8 I i
Sylvirana guentheri [9].

K EE AR E IS 31 LA %A (IX) [7], 7R, ZRWa A7) #ics, HKEESR
N FEE S AEART A S, B AR FE (Bl AL, E) BMS(ERVE. SV, YR RABk), X
(PR MRE. ZZFH. FRoK) BSRE(BEE A B, =#0) KBS TUr (RIS [7], StRHATEETT (BT, K
Ji~ U)W S AICE[7], AT, ARG ZFH DR B A K AT SCERICE . R ah, ARSI
Hh DXVAZKIE IR FUAE, 23T IR, BT 0 Fheid RS B W AR B [10]. BEZREE[11]
BT LRRIA COI IR, KRN 7T T 50 s AR VB /K R B8R B M, RIS 1o Ut -V 7K e Y 8
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FREE A B R IRR AR, BE7RAE BTN X T e 56 T AR ic VR K R R R B Fit L, BAH—ER
it =

AHFFLT 2015 4F 8 ATETTMNA B AR M B P B8 XU e SR 1L SR AR B 2 MESRARAY, B IEES S E
RTA K (Sylvirana guentheri), {H 2§ H-BA ZYDFIERL T 10X 70 A0 009 SR ek, R 248 4y 7 F
BOW Lo AT AT R 2 o ARSOXER H BN B LT KRR A AT DNA $2HL, I v P L 2 ki A
16S rRNA JE K Jy Be (VLR i FR 16S FPal), fH 7> T RGK B W 0TGN A AT VI )7 T4 5E .

2. M5 %
2.1. FFEER

JH 7K (Sylvirana guentheri)br4< 24y 2015 4F 8 H K H 51 M 48 B Z< B IM 21 EAE RV R SR L 2 S hRA
(LPSLP2015081906, LPSLP2015081705), 47T 7NHL/K e 2 B s br AR TE o

2.2. 5 DNA ZEVK B EFE F Ry 14

O3 TFEM 4. DNA BEEUR H 3R H BEK PCR 718 )5 i 2 AR IR U 2 BT BT 78 [12] FRy18 B
[ 1) %k N V8 7K B (SyIvirana guentheri) 2k iz 44 5 [R 4H (Genbank 2 HUS- MIN248533) 2151~2696 bp [X [A] i/ & ,
X . #E 7K 16S rRNA 42 5:[K] (Genbank ZZHUS MN241431) 874~1419 bp X [AIf7 & .

23. SEERFIITHEBERME

R FAL AR A 16S J7 515 Genbank HAHK S H T HIE HNEHEE, WERZKEN, 2Bl
FPH15 CAT AN RGR B KRR YRR T /7450w, Ho, BRI 2 &AKEE 16S K7
Y5k b AL GenBank #4712 kX (megablast), £ T # Genbank H11#) 100 &% )751], &1t J¥ 45 L H,
32 101 XV SHHS, 5 2 ZEMNFH|— M BEHEE AL, RHEXCE B RIE[13], ikl 5 amF
PSR R RBOR W FIREER P51, A dE4E BL; Ho s —HER RN T A REIEE CL H T /R4 M it
AL T

Genbank T R HIFEIJEF 5t KR827771. KR827772. KR827773 K4, M#HE 540 bp A4
HIRIR T 41, 2 26%~28%, AR FAANER FIR T 5N R 50K B o iira Rrsem, 7y BI7ESdE4E AL,
B1. CLHMIERUAE 3 25751, H Rt BRIk 48 A2, B2, C2.

24. ARG RE O

AT RA KBTS, AW e i, WE—RERARGERKEMN. HERT MEGAX [14]H[)
MUSCLE &5 X] 7 a7 st DA N TR, BB B . (6 MEGA B4 2 f K fil
Z) B (Maximum Parsimony Tree, MP tree), UL FET p-distance 77 2 M) & 7m0 & K 10 4R #2 #
(Neighbor-Joining Tree, NJ tree); 7E Phylosuite # {4 EL[15]9, {4 F] ModelFinder [16]97ii% & & 1% 545 47
FIEA R B AR LA 1Q-TREE [17]F1 MrBayes [18]P AN 34147 B R AUSRIE 73 B Al DL i 3 #r . A
Mrbayes3.2 147 VLB Iy, EAB R BONBENLR, D/RBHEREE K S8R RIE AR E N 4 R BERIN 21T 1 x
107 £, 3 Z&#VEE. 1 2745, B 1000 AN RGMIEATHIFE, 2450 B A EET- 3 bR it 22 {8 (Average standard
deviation of split frequencies)/N T+ 0.01 45 IEHliFE . KiAlT 25% 1 RGE K BEW &5, HHEFIR IIREA K
— E B (consensus tree) i+ H A< S 4. {# FH IQ-TREE & ML M, 1247 5000 VGERTR H 2448 5% (ultrafast
bootstraping) fii 5. 45 mi 3L FFEE

R TR YR 50 R 408 B o Hrss eI, W E M e S AL B, C1 HibRR 3 406+
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AT 2

S SMERATI R GER B WL S 8. [, M SPSS Bk rF X A T ik ik, 2 HritERE
FEATT A RGBT & T RS R R A E R E R .
Fihh, M R E SR haplotypes, 70T ¥dla e C (1 A LSRR JF 2 thi] LA AR I 2%

2.5. FhEBSO0

HTHPEE C, [ R IESHETA haplotypes, 7 #Hr i AF BRI AR RN 4% . fER T R &
=R pegas [19]42 il Bfs AU f5 43 A B I 3E4T R2 46 % (Ramos-Onsins-Rozas Test of Neutrality, R2
test), I H DnaSP v5 [20]F 4% VK SRR 34T Tajima’sD 1 Fu’sFs HRPEAS I -

26. BIEFERITE

Fo T 16S B E AL, T H MEGAX B ATHR P SIAl i AL By, AR B v Kimura 2-parameter
BT BARFP 51 1S5 B AR VA J %o i A% BE B 3R 4T 732K

3. 4R
3.1. PCR ¥ ML F

22 1% R BE B I FL VRSN, 739 31 550 bp 76 47 2[R A B (GenBank & Hi 5 : LC705201- LC705202).
FFARRSE A A7 B Bt AT S 2R A 29.82%, T: 24.68%); GC & =HIK(G: 20.55%, C:
24.95%).

32. TR

ETARKRGKE 7ML, Bl NI, MP)XTHiESE AL I RGKER (K 1), BNFYE
31 ZkIH K 16S FL R 741 (¢ 1) RN — A SCHF R BE I 5A 2 NO2 (4 2). 1% IH /K S &Rt —28 5 Humerana
humeralis, Humerana miopus #4 i — ™ S 37 3 B (1) 28— H B8 58 NOL. VA ZKIEE SC RN HAA R B 1 S &R 90
1. Humerana humeralis 37 22 (NO4)SZ£FR 5w,  [RIIL pu3 it — 22 /A0 P AN SCRER B I 3 /R (NOS.
NO6). ¥tk Bl MEMRFKEWMIEAE AL —8((& 1, % 2). Hilsk A2 W RGEKERELRS
Al —F HdldE B2 AN RGIK EMEEAE BL —3. fEH SPSS AT R A T Kdn 7k, 70t
THIRR S B R J5 1 R GE R B WP & 0B (] 1, NOL-NO7)SE s 22 e itk , R IR A FE R BT G, &1 05
YRR BEARA(t = 1.75, df = 43, P < 0.087).

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

1 AARFHIESE B HFIIER

JF5  Genbank ZHL S HAERL T FIHKEE (bp) PR KA LD Sl
1 LC705201 HpO1 550 LPSLP2015081906 PNEF AT
2 LC705202 Hp02 540 LPSLP2015081705 PNEF AT
3 AB859216 Hp03 547 LPS13008 VYT M [21]

4 AF206476 Hp04 538 ROM_12573 ] [22]
5 AF206494 Hp05 536 ROM_25908 ] [22]
6 AF285215 Hp06 547 TZ829 o] Genbank
7 AF315151 Hp07 537 A AN TR [23]
8 AY322287 Hp08 537 VUB 0693 i [24]
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Bk

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

DQ283265
DQ283267
DQ360001
EU754860
KF185060
KR827771
KR827772
KR827773
KU840580
KU840582
KX269219
MN248533
MT921853
OM387048
OM387049
OM387060
OM387064
OM387067
OM387070
OM387094
OM387095
OM387103
OM387104
OM387165

OM387166

Hp06
Hp06
Hp10
Hp11l
Hp12

Hp10
Hp06
Hp10
Hp13
Hpl4
Hp09
Hp09
Hp10
Hp15
Hp15
Hp10
Hp08
Hp08
Hp09
Hp09
Hpl6
Hp17

533
533
528
534
533
393
400
389
537
537
528
546
537
540
540
540
540
540
540
540
540
540
540
528
528

AMNH_A161190
AMNH_A163942
SCUMHO002
ZFMK_86372
HNNU_060435
294D
2007.6264
2007.625
0005H
AMS171666
SCUMH002CJ
LC2018092202
ARH
USNM:Herp:595512
USNM:Herp:595513
USNM:Herp:595514
USNM:Herp:595515
USNM:Herp:595516
USNM:Herp:595517
USNM:Herp:595518
USNM:Herp:595519
USNM:Herp:595520
USNM:Herp:595521
USNM:Herp:595522

USNM:Herp:595523

[ia]
fiiae]
iR =1
i)
AR
[ia]
]
ftiae]
piaae]
i)
HrE =0
VU 1145 BH
AR5
filae]

[25]
[25]
[24]
[26]
[27]
[28]
[28]
[28]
[29]
[29]
[30]
[31]
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank
Genbank

Genbank

3.3. EffHEE

2% B I 40 5 0 A 7 v K e ()95 31 (KF185060) 38t A% FE S 41 0.008. T 7K 57 2 (NO2) N
#7471 18] - 34 18 4% BE 25 /9 0.0056 (0.0000~0.0171), 3 5 NO5 P4 #E M 2% 7 1 [l 4% 1E 85 2y 0.0019, 3 5 NO6
PN FE 81 18] - 238 A2 B 250 0.0069 (0.0037~0.0100). 2 & NO2 5 NO5 8] [t 73435 4% 7 55 0.0899
(0.0812~0.1207), 5 NO6 7] ) F- 1338 4 25 25 >y 0.0865 (0.0747~0.1197), 5 NO7 [&] [~ 2t A% #H 254 0.0743
(0.0687~0.1019). 32 % NO5 15 NO6 [1]f#]°F-3) 18 1% fF £5 4 0.0196 (0.0132~0.0248), 5 NO7 [A]f¥)~F-3) i 1% i

594 0.0847 (0.0835~0.0859). 3 % NO06 5 NO7 [f]f#)~F 348t 4% 5 25 /9 0.0819 (0.0769~0.0857).

3.4. BB

AR CL N SA 3 4B M FETEFSI(#E 1, KR827771-3), Jif#i ] R iE 5 254 haplotypes 7
BTl e 45 3 40 G B 4E C2, W18 3] 17 AN sfsi, HpmRmeg (R 1, 1K 2)FRH AN

DOI: 10.12677/0jns.2024.123064

555

FRREY:


https://doi.org/10.12677/ojns.2024.123064

BT %

MG935828 Humerana lateralis
NO 6 MG935830 Humerana lateralis
AF206479 Humerana lateralis
N04 MG935831 Humerana lateralis
NO3 NO 5KR264090 Humerana sp.

[KF991279 Humerana lateralis
NO1

AF206478 Humerana lateralis

EU604196 Humerana miopus
KF185060 Sylvirana guentheri
AB859216 Sylvirana guentheri
OM387067 Sylvirana guentheri
OM387064 Sylvirana guentheri
DQ360001 Sylvirana guentheri
MT921853 Sylvirana guentheri
KX269219 Sylvirana guentheri
KU840580 Sylvirana guentheri
AF315151 Sylvirana guentheri

NO02

OM387070 Sylvirana guentheri
OM387060 Sylvirana guentheri
MN248533 Sylvirana guentheri
LC705201
KR827773 Sylvirana guentheri
LC705202
OM387165 Sylvirana guentheri
OM387104 Sylvirana guentheri
KU840582 Sylvirana guentheri
KR827771 Sylvirana guentheri
AF285215 Sylvirana guentheri
EU754860 Sylvirana guentheri
DQ283267 Sylvirana guentheri
DQ283265 Sylvirana guentheri
AY322287 Sylvirana guentheri
KR827772 Sylvirana guentheri
OM387094 Sylvirana guentheri
OM387095 Sylvirana guentheri
AF206494 Amnirana cf. guentheri
OM387166 Sylvirana guentheri
OM387103 Sylvirana guentheri
OM387049 Sylvirana guentheri
OM387048 Sylvirana guentheri
AF206476 Sylvirana guentheri

—
0.01

Figure 1. The neighbor-joining tree based on the 16S dataset and
the clade surport rates under different phylogenetical analysis

B 1. £T 16S FYIBUIREMEMMBER RBX X RETRTS
EMENARRR BN PRISRER

Table 2. The node support values for the phylogenetic trees in this study

"2 AMRAGEERPITRIFFR

EAGITE S ARG E W NO1 NO02 NO3 NO4 NO5 NO6
Al Bl 100 100 96.5 100 100 94.2
Al ML 100 99 94 100 100 98
Al NJ 90.8 100 70.8 100 99.6 88.8
Al MP 79.1 99.5 86.3 100 100 87.1
Bl Bl NA 100 100 100 100 98.7
Bl ML NA 100 100 100 100 95
Bl NJ NA 100 100 100 99.7 77.4
Bl MP NA 100 100 100 100 92.1
A2 Bl 100 100 97.3 100 100 94
A2 ML 100 99 94 100 100 98
A2 NJ 90.6 100 69.3 100 99.2 85.3
A2 MP 68 99.4 88.1 100 100 87.6
B2 Bl NA 100 100 100 100 98.6
B2 ML NA 100 100 100 100 95
B2 NJ NA 100 100 100 99.8 72.2
B2 MP NA 100 100 100 99.9 76.3
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FPATE R — B A5 840 3 b, 5 [A) 5 21 (HpL6) 0% R Aift o S [ A A P (100 0 A5 5 1 271 B i 2
(Hpl2)FfF ki 2 s 52, SN ARG REBUL . Hplo A— 2 A, mshkit 8 M3, BEH
HE . R 5 &S

BRI A B AR SE g R (1] 3), B4R CL 4 R PEKG S Tajima’s D (—1.41883, P > 0.1)F1 Fu’s
Fs D (-2.07012,0.10 > P > 0.05)¥ 5 7 fH, {HA R, R2 #5E M 0.03805321 (P < 0.05). ##fifE C2, &
H A6 Tajima’s D (—1.52901, P > 0.1)F1 Fu’s Fs (-2.12379, 0.10 > P > 0.05)¥ 84 M, HAEZ, R2
4591574 0.04185298 (P < 0.05). #H#fls 4k C1 A1 C2 [tk ie 4 REA —H, HIR Tajima’s D 1 Fu’s Fs D
EENOE, EAEE, RASCRRAKEFMERIE P L B ge G FE ik R2 A5G UIAH R, RILH
BE MU, XD E S AR BRI R TS A . BIER TR, R2 K
ST Fu's Fs K56 [32], v /KUEFPEEDT 2 Ll 66 M Ik .

Figure 2. The haplotype network based on the dataset C1. The numbers in the
haplotypes means the number of the sequences under it

2. BTHIRE CL ENBERNEE. RERAKT, KRIZEE
BFrEArFII%E

—— Empirical ---- Stable expectation

0.8
J

0.6

Density
0.4

Distance

Figure 3. Mismatch distribution of the 16S haplotypes from the S. guentheri samples
3. JB7KEE 16S FFI B ERUL S 5 E

DOI: 10.12677/0jns.2024.123064 557 H ARl =


https://doi.org/10.12677/ojns.2024.123064

AT 2

4. T1ig
4.1, BARERFLHENSTFEE

AXAER T RGER G FIFTTE, XK B SR BB AKEPR AT YL 7 7 %€ . 450K
B, BOTIESRAEA 16S rRNA B:H P41 31 25 i /KIE[RIVE 7 91 A — A SRR BRI R R (8 1), X AN
Fr A1)~ 445 BE B 2 0.0056, Hok B 7E [F] — D B R AU 26 . [\, B 51 5 v /K AR G
7 (R AR M) —BR A 16S rRNA - B 3 41 18 4% R B A0/ (<1%) o PRE, W20 4 W i b A i Vv 7K e
(Sylvirana guentheri).

4.2. FAFFIRM

AW FEM Genbank H #1031 S5 H /KR [FEE T8, Horh 3 567 51(KR827771, KR827772, KR827773)
KRR (R 1), M E FTEFEFAEL 26%~28%, J9H 7t 2SN [R5 FF 50 2 50 % & 2 b 46 B
W), Aoy AERHESE AL BL. C1 HlIBREL | 3 26541, MIRO B 4dE S A2, B2, C2. 455K,
A2, B2. C2 MEERIRGIK E W L5155 MR R F R SR SR I A AR L. 3B 9 s SCRF A 2%
S, AHEEX AR T R, MERATE & RN SO RRA RER . RE, TH R BEEFA
haplotypes, %I##i4E C /M dbAT A5 B BT Iy, FRICAAEAE R 21 1T AN REMGUR #4225 TR X 2% . PE R E 2N
AHTEE,  BHIBRET S A R f A AR — 3, SR, Tajima’s D, Fu’s Fs D fH LK R2 K E
HE MRS 0. Fth, HFFIMAEERT BEXT T R GUK B WA A BRI, AR A1) e e 5)
B FAFAE— IR . SRS, T Ml Ao 14 0 8 2 i R B 2 AN R A BT i I

5. &

AHIEFAE i 16S rRNA ZEE FRUE 70 ThRid, 4id Genbank 2 LEXSRIVEF 51, #H R4
REW . AR N IR BB BE R, W10 4508 PR Sehn A 78 7K i (Sylvirana guentheri), ot HELF- M
XAZMFR A Bid . RN, BRI, B RIENR T AN RGKE A HriRE B, Ha b
AL AL TR X 2% PRI R 2

B O
U N BRI 22 e I s 00 = R4S . B IR SR A s = TRy s (A 35 Bl
E&WmE

E R B 54:(31360512); st RHE T BARMEIH (BFHE J 7 LKLS[2013]06 5); 7S#E/K
JiYE 2 GRS G137 I AT H (LPSSYKJTD201602); [ 58 28 K24 B Gk Il 25 %1 300 H (2020-2510)
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