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Discovery of Yunnan Small Narrow-mouthed Frogsin Chongging
and Their Phylogenetic Relationships

HUANG Shuang® LI Chun-Xiao”® LI Cheng—Rong® HUANG Yan""
(DKey Laboratory of Southwest China Wi dlife Resources Conservation (Ministry of Education), China West Normal
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Abstract: Three specimens of Glyphoglossus were collected from Chongging Wulong Fairy Mountain
National Forest Park in May 2021. The specimens were identified as G yunnanensis (Amphibia, Anura,
Microhylidae) by morphological and molecular data, which is a new record of this species in Chongqing
municipality. Seventeen morphological characteristics of the specimens were measured (Table 2) and their
habitats (Fig. 1) were also described. The construction of maximum likelihood trees for 16S rRNA gene
fragments associated with 10 different geographic populations of G. yunnanensis populations showed that the
sequences of specimens from Wulong, Chongqing, clustered with those from G. yunnanensis frog locality, and
the genetic distance between them was 0.6%, much smaller than that between species of the genus
Glyphoglossus (Table 2 and Fig. 2). This new locality in Wulong, Chongqing extends the distribution area of

this species northeastward for more than 350 km in China (Fig. 3). The new record of G yunnanensis in
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Chongqing will play an important role in understanding the potential distribution area and pedigree geography

of this species.

Key words: Chongging; Wulong; Amphibians; New record; Glyphoglossus yunnanensis

/MR IOEE (Glyphoglossus yunnanensis)
JE iRl (Microhylidae) /INpk IR & . /NI
wEJE H AT AR 10 F, HE S 2 Fl (Frost
2020, Zhang et al. 2021). z g /N 1 E [F 4
FESAAT V)N = EAS a3, E4t
Ak (JEERD) (B 2012). fEE T
2021 4 5 3 7E 5 PRECREAL 22 1L [ SRARAR A TR
BB 3 SRR A, SREZE RS THEY
S SE NI RLNR D R SR Nk b, B
HR TR o A B id sz M

1 HiE
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B HGURTE T 95%H LB o ARAHE /RS
MR, LRAE T DU AT K 25 VG T BT A B AR 2 R
TR E R E S SRIRE, RINT A5
N WL2021050201 . WL2021050202 Al
WL2021050206. )
12 BELEESNUE
IRA A S i (R E P sh R 2R A
BIf) (B4 2005) F1 (= RS K H
AR AL (B 2012). (SRR R
(CD-209PMX, Mitutoyo, A&Hfi/% 4 0.01 mm)
M 3 SFRAN 17 UL SR
1.3 DNA #2E. ¥ 38R0 F
fii I Zh 4 3 I 40 DNA 2 Bk 7 &
(Tsingke Biotechnology Co. Ltd. Chengdu,
China) M\ ZEELRAF B ILPIFE it R 2 HUE DNA.
FIFH PCR #3491l 52 T 16S rRNA %:[K 570 bp
FTH BB § 39514749 P7 A1 P8 (Simon et al.
1994). PCR # M2 MP RS M Chen 55
(2013). PCR ¥ H4/=#& mykA I 5, K/

Fia ZOR A AL U EERVE YR TR 2
aJFE . FrfS P b A% $] GenBank.
14 BTFRERBERARAERNBILER
M GenBank H' T # i i Bl Bk 11 JE

(Kaloula) K ffitk)& (Microhyla) A
16S rRNA JE[KFP 81, Jo 2 i/ Nk 1 10 M3t
PFHEEAEOC 16S rRNA FEF P51, 454 HERR
BEARAM PR (R D, T TFREKRE D
Bro LAPUJIIRE i (K. rugifera). FEdEdE (M.
pulchra). /NRBEMEEE (M. heymonsi ). 1 8Ll
I (M. ornata) AN, 4 BT 5138 ik MAFFT
7.475 HEATHLYS (Rozewicki et al. 2019). R4
KB WAL R e KPR IEF 1Q-TREE
1.6.12 #4447 (Chernomor et al. 2016), £
Akaike {7 & & #E Il ( Akaike information
criterion , AIC ) K A DU i Hr  ( Bayesian
information criterion) T AR I3 TIM2 + F +
I+ G4, 3T MEGAX #{f Kimura X Z¥(## 1
WHBEAEE (Kimura 1980, Kumar et al.
2018),
15 SAXERTE

FIFH BRI (Maxent) X CLEI) 2=

NP TR A% (Zhang et al. 20200 HEAT4E
538 B0 (Phillips et al. 2008). 1EHU T 3K
F Worldclim version 1.4Chttps://www.Worldclim.
org/) ] 19 MERBH T LU % NASA KA ()
IHEEN 90 m KUK WAL B HUE I 2155

(shuttle radar topography mission, SRTM) #{
P& (http://www.gscloud.cn/sources/accessdata/305?
pid=302), AT X 3 RIS )
MK E, fEaIREYZ RIS B4 (global
biodiversity information facility, GBIF) Chttps:/
www.gbif.org/species/10711689) L F# 1 78
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Tablel Samplesused in thisstudy and GenBank accession numbersfor sequences

YFh 44 BRR A e . 16S rRNA GenBank =
Species or the specimen No. KA Locality GenBank accession numbers
WL2021050201 MZ713163
. * Y*M.K WL2021050202 K Wulong, Chongging ON242165
Specimen of this study
WL2021050206 MZ542769
2§ ¥ 1| Binchuan, Yunnan MN860377
R 5LZR Jingdong, Yunnan MN860308
P4 7K 78 Yongde, Yunnan MN860350
#4445 Lvchun, Yunnan MN860413
ZENIR PU)IEEPE Yuexi, Sichuan MN860465
Glyphoglossus yunnanensis Z {1l Baoshan, Yunnan MN860295
Z YR Cangyuan, Yunnan MN860349
2 P WifF Menghai, Yunnan MN860300
274 & Y& Fuyuan, Yunnan MNS860323
2= M B W Kunming, Yunnan MN860399
Vi £ G molossus S € Cambodia AY948734
G guttulata %thiégﬁiiii,{ilig—%ai Province, Vietnam DQ283144
) T, Sk T A 54 25 | 9% T 48
G minuta "Fife?olﬁyl;a;a{rll[g{ﬁ\?a;ysia AB398340
G capsus IR PE b fir ik Sarawak, Malaysia KJ488545
1efa /Nl i G huadianensis 2 FTHYL. Lijiang, Yunnan MN860396
Mg Microhyla fissipes PO )14 Yaan, Sichuan MHS822625
/NIRBLAE 4 M. heymonsi N FRIT. Majiang, Guizhou MHS544147
1EUEEE M. pulchra 5 % 5& Dongguan, Guangdong NC024547
VU )14k O Kaloula rugifera VU )11 4%BH Mianyang, Sichuan NC029409

(random test percentage) A 25%. 1ENI{L %L

(regularization multiplier) ERIAH 1.1; & KK
PREETS 5 55 (max number of background points)
ERIA N 10 0005 R XIRUFEEIZH 4 IR,
FIREIIE B A AR R A AUC {H (area under
curve) YENFEREEMAEF LIRS, IHTE
HEGEH 2 AGVEE K E A (Elith et al. 2011),
2 R
21 BEEESEE

RAG 2 RS 1 M 17 UL ST b

s (2. MR 26.83 mm 1 27.89 mm,
MEREAREK 37.59 mm, Sk/h, SkBERT LK, W)

A, S A T AR, WA A KRk
TERL, VA Z LI IR 5 RS R 4
e WrHEA AT, DU I RERL,  EdE i
R CTE, MEPEARRUCF1ENE, SEDUSERE /D,
HoR 3R, TRARmEEE, fRECEE (&
la, b); JEBCHAE, A PR IR 5C1IA R
i, BbmEioR, MERERRE B (B o), EkE
BV BESUAFACH) 2/5, BEGERZIR (K
la). W2 AR OB G, H EAHEUCK
PO RER BNFRESL: A — X H
MR BE AL, DU B BRSO N ;A
%, BREHE (B 1o, d)o MR =48%
M $7 ETCaR .
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x2 BEREENZAE/MROERS 17 TRGHESEE (BA: mm)
Table2 Seventeen primitive morphological measuresin the specimens of Glyphoglossus yunnanensis from
Wulong Fairy Mountain National Forest Park of Chongging (unit: mm)

WL2021050201 (39 WL2021050202 (39 WL2021050206 (9)
sS4k K Snout-vent length 27.89 26.83 37.59
3k Head length 8.16 8.80 11.80
3k % Head width 10.78 10.44 15.74
¥ Snout length 3.50 4.16 4.63
£ i) i Internasal space 2.02 2.61 2.92
.Y Distance between nostril and snout 2.20 2.38 2.67
B HRPE Distance between nostril and eye 224 224 3.05
Wil AT #1 #5 Distance between anterior corners of eyes 5.11 4.73 6.19
iR 5 £ ¥E Distance between back corners of eyes 7.59 8.09 10.64
TiT# & T Length of lower arm and hand 14.66 16.64 19.04
FK Hand length 9.53 10.90 11.80
HIF %2 Width of lower arm 2.40 2.71 3.52
JK Thigh length 14.49 15.07 16.01
JEK Tibia length 13.69 14.25 17.29
JZ % Tibia width 4.64 5.33 6.44
i#f /£ ¥ Length of foot and tarsus 21.15 24.25 28.43
JE 4 Foot length 16.26 17.57 20.34

10 mm

B1 ERRERREMROERESR
Fig.1 Glyphoglossusyunnanensis and its habitat in Wulong Fairy Mountain National Forest Park

a. WHEM (P: b, M (@) c. WM (3): d. WHEM (25 e AEMEMTIM: f HEAES.
a. Dorsal view (9); b. Ventral view (9); c. Dorsal view (3); d. Ventral view (J3); e. Dorsal view in life; f. Habitat of Wulong.
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23 N TRARERAMBIEER

T 16S rRNA £ [K 570 bp 751, i Fl i
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BB a7 1 5 2= /N AN [R) Pl s 21 5
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81{ ON242165 T Kk
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MZ713163 E K&
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58[29
MNB860308 ZRi 57
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o8 k[ MN860349 =EBIE

MN860350 Z R 7k it
MNS860413 =R4E

23 ZEIHIE
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L MNB860399 =75 BB
51 MN860300 = 5 B 1

R NS ) Fh R B AR BRSO 2.5% ~
13.6%, “PREEEEN 7.74% (R 3). HEHIK
R (1) 2= P /N Ve s A 54088 07 3 2= 7 2 A
FEAS 8] FRIA8E A B B N 0.6%, 3t FH b 6 ) i K 40
AE N 0.08%, Z6/INT/INgk 1 J8 4[] 1y st
fERRES . Ik, T RERE ST AL S
SE R SCRER B E R E bR A = F /e
U (I 200 5/ 10 N A SR A kAT 23T
RN 2 B /N I ek 5 0 ) /N 11 e )38 4% P
B, HAALEE BN 2.5%, NFaER N E b
24 BHHSMHX

Maxent A& T 25 R B, Il SREEF 5
WESE AUC 153514 0.997 F1 0.986. K =/
B VI T AE 0 AT X380 DU S 2, AR i
HYER N 3 Fw, BRGSO EAE

= E/NE O i Glyphoglossus yunnanensis

MN8603964¢ 48] /N 1 i G- huadianensis
AY948734 JiiF £1iEG. molossus

471,— AB598340 G. minuta
‘ ' DQ283144 G. guttulata

KJ488545 G. capsa
NC 024547 £l Microhyla pulchra

—
0.02

76
68 89— MH822625 MLl M. fissipes
L MH544147 /NURBELEE M. heymonsi

NC 029409 P4)1]%% O ¥ Kaloula rugifera

B2 FFKik 16SrRNA ZF 570 bp PRI /MK DB R KR RGERE W
Fig.2 Maximum likelihood phylogenetic tree of Glyphoglossus yunnanensis based on
the 570 bp sequence of the mitochondrial 16SrRNA gene

B b B ARR AR SRR . FRAORIRME B L 1.

The figures on the bar in the chart represent resampling support. Sample information sources are shown in Table 1.
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Fig. 3 Potential suitability distribution localities of Glyphoglossus yunnanensis
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The warmer colors indicate areas with high suitability scores.
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