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Abstract: In November, 2021, 2 amphibians were collected from Puhe Wetland Park, Liaozhong District,
Shenyang (41°30'55" N, 122°78'30" E, elevation 30 m). After comparison of morphological characteristics,
they were confirmed as species of Rana, Ranidac and Anura.In order to determine the taxonomic relationship
of this species and further determine their distribution characteristics, we conducted in-depth research and
analysis on them. We used second high-throughput sequencing to sequence the mitochondrial 16S rRNA gene,
and constructed a phylogenetic tree to analyze the phylogeny of 19 species of Rana (Table 1). This species of

Rana has the closest genetic distance to R. coreana from Korea and Kunyu Mountain in Shandong Province,
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China, and clustered into a branch in maximum likelihood tree, which suggested an intraspecies relationship

(Fig. 2 and Table 2). Based on morphological analysis and phylogenetic comparison, it was determined that

the collected specimen was R. coreana (Fig. 1). R coreana is a new record of amphibians in Liaoning

Province. The discovery brings the number of frog species in Liaoning province to 5.
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i E M (Rana coreana) FJg T LREH
(Anura) 5} (Ranidae) JE, ZWIE T
K400 m ZEAHFILX, DEREBHNE (FE
55 2012). 2015 = LART AT TE SR E L ZR 4 A1 Y
FiEE S M — AN R« RarikiE (R
kunyuensis)” (il 52355 2002), FAEEE MR
SR E i, WA EMEE (Zhou et al.
20150 AU oy s [, AT e B N ARIE
AT IR R (RS 2009). I TA LM
LA X, A3 748 A, 0 BH T P R
NEILEANEFBAESE, BNE LR .
T FIGEH 4 25t id 5%, Ja g A e P
BARHAPIH (PVESPEE 2019), 30 XY Fk
ZHMFEE, LM E 10 RAEIEIEATSI
(BRERE 2017).

AAEH T 2021 4E 11 AAERMATIZH X
TR A E (41°30°55” N, 122°78'30" E, iff
R 30 m) REZ 2 SHREMMEIRA, @EidTE
DAL RIAR 16S IRNA e[ 2> %5,
fff e A EhE AR (1 RefA 1 2R, s pk
PRI T8 B DR

1 MR5ET5E

2 SIRARIAHELRAET 95%H) L IF
W, BAAFRAIR T 75%H) QTR , (/7
TIRRHAN R AR A AR 2 i br A = (B
A5 SYAU BAA000019 P4 sl {4, SYAU
BAA000020 V44 )
11 EANES%E

X1 SRR A 10 4 FEE bR <R
(Mitutoyo f#, &=F£ 0 ~ 150 mm, /&% 0.1 mm)
METEARE . WERIE ChE RSk R
K%Y (% 2005), K dE ChEZM

A BN CFE) BREEY F “RarikiE”
PITEAFHIE (RS 2009),
12 B FEMFERS FREETELEE

AT R AR L H 21, A A A &
DP304 CRIRAEARHEA R A F]D $2HUE DNA.
FIFH PCR 43 1l & e KiA 16S rRNA B A
S B FERYHY 51 Y2 B Simon 55 (1994)
ff) 16S-1 (5'-CGC CTG TTT ACC AAA AAC
AT-3") l116S-2 (5'-CCG GTC TGA ACT CAG
ATC ACG T-3"). PCR KN AAZ A 20 ul, Hr
A4 10 x Ex Taq buffer 2.0 ul, 2.5 mmol/L
dNTP Mix 1.6 pl, 106 U/L Taq0.2 ul, F. T
5194 1 ul (10 pmol/L), DNA 4% 0.5 ul
(100 nmol/L), £B T KWK 13.7 plo
PCR [N 4E N, 95 C 5min; 95 C 30s,
56°C 30 s, 72°C 90 s, 25 ME¥H; 72 °C
10 min. PCR =ik % rd & BHg LY T2 AR
AT AT, B3P ) F A& 2] GenBank.

EHL GenBank "EJEI WM AT 16S
rRNA E:[K 7 51 5 A8 F00l 5E 7 53T 70 F &
GURE i, ARSI = SE BT #5E (Pelophylax
nigromaculatus) NAME (K 1. A FAIE
Clustal X1.8 (Thompson et al. 1997) 1 iFEATLL
XF, RABINGCE, X ERP AT N TR
XF, HIFH MEGA7.0 A 555, # 16S IRNA
BRI LIS ZRFY], RS Bt
BT BRI, 0T 3 i R R A7 2k 1)
TR gap 4 FHANST o A2 B KAAR (maximum
likelihood, ML) # i, F|FH jModeltest 2 (David
2008) FHF RIS S H#EN (Akaike information
criterion, AIC )% ol 1% H R &5 AL AL (TIM2
+F+R2) o I KMUARIFE PhyML 3.0 (Guindon
etal. 2010) H#4#E, FHH#47 1000 X bootstrap
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Tablel Thesequencesused in thisstudy

16S rRNA [R5

Si%jis Loigﬁies VOT;J; hzl':r'&o‘ Gene No. of 163
rRNA
% [ pkidk Rana coreana 32 5* ¥k FH Shenyang, Liaoning, China SYAU BAA000019 OM730290
SYAU BAA000020 OM730291
#5[# South Korea” MMS 223 KX269202
P 1 %R B A7 1 Mt Kunyu, Shandong, China SYNU 08090641 MT409004
BRI R amurensis o [ S RYT K BH & Taiyang Island, Heilongjiang, China SYNU 11100267 KF020589
flE AR R asiatica o [E ¥788 47 S5 47tuan, Xinjiang, China KIZ XJ0251 KX269200
FH 5 AR EE R, chaochiaoensis oh1[¥ Y )1| 135 Zhaojue, Sichuan, China” SYS a001815 MT409007
o1 [H ki R chensinensis v [ % P4 F2 5 Huxian, Shaanxi, China KIZ RD05SHXO01 KX269186
HHARMRIE R culaiensis [ 1l 2404k 1L Mt Culai, Shandong, China” KIZ SD080501 KX269190
KL FkEE R dabieshanensis  H [ %2k 71l Dabie Mountains area, Anhui, China’ AHU 2016R001 MF172963
AALMRIE R dybowskii %% Wi g 12 88 X W 55 87 Khasanskii, Primorye, Russia ~ MSUZP-IVM-1d KX269188
FEFE M R hanluica o [E 31 5 S 1L Mt Yangming, Hunan, China” SYS a001137 MT408956
H ZA# i R. japonica H ZT-i £ Chiba Prefecture, Isumi-shi, Japan KIZ YPX11775 KX269220
& BHE M R, jiemuxiensis o [ 315 f% £H2 Jiemuxi, Hunan, China SYS a004318 MT408975
JUg bR R, jiulingensis o1 [T 7§ 3¢ 111 Mt Guanshan, Jiangxi, China” SYS 2005519 MT408985
R EE BEVA I R, johnsi BRI MR %R % 7 % Loc Bao, Lam Dong, Vietnam ABV 00203 KX269182
#JE i R kukunoris FH | 7145 75 5357 Qinghai Lake, Qinghai, China” KIZ CJ06102001 KX269185
KA R longicrus H [ 675 &k Taipei, Taiwan, China” - AB058881
Ik JE Al R omeimontis rF [ Y )10 (L Mt Emei, Sichuan, China” SYS a005304 MT408982
Z Mt R sangzhiensis o} [¥ 3159 % 111 Hunan Mt Tianping China” SYS a004286 MT408972
Ml R R, sauteri [ 4 % i Kaohsiung, Taiwan, China” SCUM 0405175CJ KX269204
R R zhenhaiensis FP [ #7145 Zhenhai, Zhejiang, China” KIZ 0803271 KX269218
PR 4
Pelophylax nigromaculatus P [E 32 77k B Shenyang, Liaoning, China SYAU BAA00005 OL752650
(4N Outgroup)

* A7, * Type locality.

HIMFE T, WS REERE.

Z % Tamura %5 (2013) RERIHE, H
MEGA 6.0 ff] Kimura X{ZHHE R H K 1 s
B SR R e AL PR S .

2 SR

21 R

ARUCKERNIFRAN 1 BAREEERD 1%
M, PSR A A ATIY TS T 2R B, B
gritbs RARG R AT — &I H &3

U, WA WG = AILEEY, g
HRE AR THI AR 230, PR S5 SRR /N
WiZlfh; JEEtR i, BERL s, DURE
M ERIE (1),

kR4S (SYAU BAA000019, HEYE)
AT, AK 39.8 mm, kK
129 mm, k% 12.3 mm, W 5.0 mm, £d]
B 3.0 mm, HR[A)EE 2.8 mm, HR4% 4.9 mm, Hi
BEFK 181 mm, K 2.5 mm, #iEE
3.9mm, SFEK 75.1 mm, K 21.9 mm, &
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Fig.1 Ranacoreana collected in Liaozhong District

a. AR SYAU BAA000019 EZSHE: b, BTHW: ¢ IEEM: d MWEW: e FH: f L.
a. Ecological photo of adult SYAU BAA000019; b. Back view; c. Belly view; d. Side view; e. Hand; f. Foot.

% 8.4 mm, K 251 mm, HEK 37.7 mm.
AR, SkKBERT3k%8, Wiisaige, )
R T NE, VIR SfLEEVImaE T,
S ERLRAIRGZ A R4 2, fE
S IR AMN, SR FimARE, RS
Pria R R fE ;BB —FR I As Rk,
M, T Wi, ITFEFEEAE N, K
JElAK, AABRIES; S NEHE, W
BESSOPIATE, mruniss, MR (E 1.
22 HTFRARERAMBIEER

PCR # S HIRG ML RIAR 16S TRNA
B B 1 %%, K244 508 bp #1511 bp.
B NAVAN IR, 37 PR P AR AR AR AR
B AR = . (R ED R i s i) 5 1
PRUEEZE A (0 o A b L L AR BT Ll AR AR SR A
AR (B 2), SCFFFRON 100%: FFHLR 5 R
JeVThEE (R amurensis) # R IREE, HA %
EHI SRR (99%). 3T Kimura XS E i A
it SR P e o e T A P R AR PR (3R
2) B, AW FL A BT R FH B8 S A R ] 1T
BAEFE R 6.7%, 1T BT R AR AR 5 3 [ bR
e A X bR A [ PR A8 B B8 0 0.2% 11 0.4%,
TN T B MR B LIRS . T RAK
B AT AL B 5 45 R SRR T TR

(R PR AR AR A DAy i ] R
2.3 AR

5 ] PR K 2% ZRLE XL 7 D0 BH R VRT3 el
W EE AT TR 30 ~ 40 m /KIRRIAR BRI
FEKIR, WA T KR BRAS), R AT AR
(Bl 3> 5 H [FE 5 A P Sh A S E U RS
I (P. chosenicus) B BE U #5: | HH 40 ik (Bufo
gargarizans). 1t %k i (Kaloula borealis)
Afe iR (Srauchbufo raddei). Jf K KB H:
e J&& P o 5 G [R]85 A
3 Wig

R JE Tz oA TR S K AL S AL,
PARKIE KRG A6 Ml 2, £ EZ 540 T
R L K AAE X (93245 2009). TEAFRHIE
[{] 24 (morphological homoplasy) 3 UL k45
W SR PR 23 R R T R, G M 4 H AR I
1 J& (Pseudorana) , Ji5 X 4% = 43 (Yuan et al.
2016) 47 223 2 A\ B B V) At R AR 3L 7
BILAA 4 Fh, 3 E AR ZRJEAREE
VTR AR A ARl (R huanrenensis) (3%
P& 2009).

B E MRS S BT AR RO AR, (H
TE T 1A 288 A 2 B S 0 R Auf 3808 1R 67 ] @R AT X
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99
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—
0.02
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B EARIE R. coreana

SYAUBAA000020 OM730291
SYNU 08090641 MT409004

L M VTAKE R. amurensis KF020589

——— BBMIRE i Pelophylax nigromaculatus OL752650

B2 FETLhKk 16SrRNA EEFIIHRKIERRALDARREREH
Fig.2 Maximum likelihood treefor Rana constructed based on 16SrRNA gene sequences

Y AR E AR SRR SYAU BAA000019 F1 SYAU BAA000020 AT 58 L B B R AR dh bR A5, SYNU 08090641 F1 MMS 223

DL AR A [ 7 i [E MR A S, AT SE B LR 1,

The figure above represents re-sampling support; SYAU BAA000019 and SYAU BAA000020 were sample numbers collected in Shenyang,

SYNU 08090641 and MMS 223 were sample numbers of Korean wood frog from other habitats, and the sequence information of other species

was shown in Table 1.

all (BhEF#EEE 2002), HKPIRRG K BT
N, [ bR 5 BT AR T Rk ik B, IR
HAGKERZINEIE, FJET IR AR
H. FETF Wan 25 (20200 T RS K BN,
TR BEVA SR SR RO R, %L RE WK
S K Pt JEC At bR e 47 ot 5 G ) B R L DR B Gk
S, RSB 1 K B W IR SCRRIX — 4

ERG, 5 MR 7 o [ R Al 3 A L AR
A IR B T A € 11745 X3, (Frost et al. 2021,
AmphibiaWeb 2022), IR EAREETE L 724
(R B, 37K 7 kst L AR e 7 38 1R A 3 BT 11
WL FEEMREEAE I TR A miaE, BB E
FoAthte JE AN A R AT ) 1), A R — 2
wit.
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Fig. 3 Theliving environment of Rana coreanain
Puhe Wetland Park
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