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Chinese Water Myotis (Myotislaniger) Found
in Fangshan, Beijing, China
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Abstract: Systematic survey on the species diversity and distribution of Chiroptera has been conducted in
China recently. Therefore, extensive investigation should be performed to identify the diversity and
distribution information of Chiroptera. In September 2021, we sampled eight Myotis bat individuals from Siyu
Cave in Shidu, fangshan district, Beijing. Eight Myotis bats were identified as Chinese water myotis (Myotis
laniger) based on morphological data, barcode sequence (COI and Cyt b) and phylogenetic reconstruction.
This is the first record of Chinese water myotis in Beijing.
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#FH (Chiroptera) P)F0, (4F ML, H
THAGRZ R, W "EHEITA. ¢
1TREST. TEARFHERBONREE, S ®EFH
YAt T IR T — E RN HE(Liu et al. 2019,
BEE% 2019, THSRESE 20200, Hil, KERTF
H YR B A AiAE B = R G AL Gt =X ]
22021, BhEEEE 2021, A% 2021, 1R
ZYF I A o T TS . BEE TR
SERR I PLE KR, DNA 2572853 AR i T 7] BA
BCHERA PR O VA SR A AT S, )Tz B
TR % e (Blaxter etal. 2005). Kk, &

W BLEE G TS 5 RS 22 T B A 4 Y 1]
PR T R T HIR AR, DL T R E
HFBWMS GRS (EMESE 2020).

2021 4F 10 H b5t kgl m 1k 20k A
(ki A R A 45 (2021 4)), BFHEY
K. BREWMICIT RN 596 Fh. Horp
AFEETF HYA LT 18 Fho AW KIL T 4
sk EEUD FAERT K R EE (Myotis laniger). K
H-%j 3kl (Rhinolophus macrotis) Fl1 4 V7K i
Hig (M. petax), {H[X Batsin China 1% 41
A3 B A O AR K R B AR B4 Sk i
( Zhang etal. 2009 , University of Bristol
2021), Fr LALE AT IX PR AN DR AN 3E A7 VR 41 4
o MR TAER AL T B o A i 17— €
PIFNFE, A i T AV Z ARV S R A
PIFRE, Wy ChEZE) gmti gtk
fili 4 -

1 REHSEHIT

11 RARE

AR T 2021 469 A 7EACE G5 1L g 3
TFHYMZ R R AN, A S5 A
DGR (115°40'01" E, 39°41'17" N, 3k
632 m) fiZREFHWF 8 X (64, 29). il
IR R AE WM WP % E N W IE B
(Vespertilionidae) F H-HE &M (B 1.
12 SMENE

5 Bates %5 (1997) W@ Fh 4 244

K1 4K R EE T
Fig. 1 External morphology of Myotis laniger

REFERARE ATV E . AN ES SR
FHLAR 6 T, kA (head and body length,
HB). A& (forearm length, FL). B4 (ear
length, EL). J5 &1 (hind-foot length, HF).
BB (tibia length, TIL) Fl/E (tail length,
TL). H¥HE CHE MR KR EER S
SHFEAT IR (BT R4S 2012, Ruedi et al.
2015).

1.3 DNA #£Hl5 PCR 1§

X R EHATAT LI 5 (FR A5 : Z000554
7000560 « Z000564 . Z000573 . Z000580 -
7000582 Z000592. Z000609) T FHH K.
fERZ A4 DNA FEHGAFI & (QlAamp
Dneasy, Qiagen AF], F&[E) FRIUFE & FE A2
DNA, fiiIfi# s DNA %514 VFI

(5'-TGT AAA ACG ACG GCC AGT TCT CAA
CCA ACC ACA AAG ACA TTG G-3") F1 VRI1
(5'-CAG GAA ACA GCT ATG ACT AGA CTT
CTG GGT GGC CAA AGA ATC A-3"). LGL765
(5-GAA AAA CCA YCG TTG TWA TTC
AAC T-3', Y N C/T, W A A/T) F1 LGL766
(5'-GTT TAA TTA GAA TYT YAG CTT TGG
G-3', Y A C/T) 43 iy M4 kit COI H:k
Cyt b 2 [X /Bt (Bickham et al. 2004, Ivanova
etal. 2012).COI 2 A [ Bt PCR M 64401,



4 3 ATRASE: JERt5s L A A R K S * 609 -

94 ‘CHiASYE 2 min; 94 ‘CAEME 30s, 50 'C iR
K 40's, 72 “CH#EAH 1 min, {F3F 5 ¥K; 94 °C 30's,
55 °C 40's, 72 ‘C4EAH 1 min, 7E3F 33 K; 72 C
ZE{H 10 min. Cyt b FE[F B PCR v 24
T, 94 CHIAEM 2 min; 94 CAEM: 305, 50 C
Bk 40s, 72 CHEMH 1 min, {EIF 5K 94 C
30s, 50 'C 455, 72 CLEMH 1 min, FHFF 31 IK;
72 °C FEH 10 min. § KI5~ HH AL 5
BHEYVI RN A R A =8 AR 3 519 VEL
A1 LGL765 AT -
14 HFEE

DT B 06 F {6 FH Chromas Chttp://www.
technelysium.com.au/chromas.html) X} /5 %1347
NLHRIE. FM 5 Bk s i) 3L R 7 41 (COI 4
K A B 815 9 OL375157 ~ OL375164, Cytb
FH A BB 5 OM751327 ~ OM751334)
5 EH EFK A AL B A0 (National Center
for Biotechnology Information, NCBI) ## %
BEATEEXT, 4454 NCBI #Ul Eh CA e
K SREIE . =R EE (M. siligorensis). K1
FOEE (M. davidiiD KR EHE (M. myotis),
KK B E-E (M. daubentonii) COI #5111 Cyt
b 551, FF MAFFT 47 7 51 L Xf (Katoh et al.
2002), 1 1Q-TREE2 345 5 A% IR 5 #e bt 7Y
(Minh et al. 2020), 435 H RAXML #4255 K
RLSRP (Stamatakis 2014), MrBayes $4)%# DUH
W, EE 1000 XIFAG T S E S (Ronquist

etal. 2012),
2 &R

21 SRS

BIX 8 Ul AR 1) LI 45 24 1 £ d
55 ORI 4 R K R ERIE 1 T SRR AT LR
(£ D. R HREH, X 8 HibE MAaRE
AL S CHRIE A 7K BRI IR IE A
— .
22 RIS

AT AN E AT B — 2% 750 bp COL %= A
FPBIAT—2% 1 140 bp Cyt b ZEFF1. KRG
ff) COI Al Cyt b £:[X /7415 NCBI ¥4 b &
A AR 7K R R A R 3 R 471 40 Sl 4 F Bk
BSRVEF U B i R AR BN FEARS S
Hr K R EIE R A S SRR R —3 (B2, 3D,
H. COI K 37 41) () P 388 4% 1 2 5 o ) g2 % PR
B°50.002 08 ~ 0.062 50 £110.082 07 ~ 0.602 59,
Cyt b JE R 7 51 [k P 163 4% 2 25 5 o (] 38 4% BE
25°40.001 03 ~0.055 67 #10.067 50 ~ 0.153 68.
A TEAR AR AT TR AR LS 8 AR R KR
SN/

3 itig
T 7K B 4 [ B 1 SR R4 B S )

Fper a4 5% (IUCN Red List of Threatened
Species) & X NTEfEZ (least concern, LC)

R 1 ALK RBEESFHEE MR LR CFHE £ wER)

Tablel Themorphological characteristics of Chinese water myotisrecord in Beijing,

China and comparison with the data from previousreports (Mean + SD)

Jt 3T Beijing (n=28)
(A5 This study)

475 Taiwan
(Ruedi et al. 2015)

# M Guizhou (n = 46)
HATFREE 2012)

Sk#A¥K Head and body length (mm) 48.80 £2.58
K Tail length (mm) 32.31+4.82
HAK Ear length (mm) 10.03 £ 1.40
HIF & Forearm length (mm) 40.02 £ 0.74
JEE K Length of tibia (mm) 16.35+0.91
Ja /24 Hindfoot length (mm) 8.89+1.26
fAH Body mass (g) 7.28 £0.43

41.06 +£2.19 41.1+£23
355+2.6
12.00 £ 1.10 145+2.0
34.63 +1.45 36.3+0.6
159+0.6
10.4+0.7

4.46+0.53
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OL375157* H1[E China
OL375158* H1[E China
OL375159* H[E China
OL375160* H1[E China
OL375161* H1[E China
OL375162* H1[E China
OL375163* H1[H China | 4557k B E-48 Myotis laniger
0.050 OL375164* H1[E China
| MW054903 #[F China
79/0.99 JN312058 #R§ Vietnam
JF443986 #Fg Vietnam
MWO054909 E[iF India
68/0.99 —{ MW054910 B} India

HM541166 ##t Laos o )
74/0.99 L HMS41139 25 Laos | PaSUBLESE M. siligorensis

NC025568 1 China o
—{ KM233172 1} China | KTLBLEF 48 M. davidii
100/1 MT407302 445 Portugal B

r i '

| MT407301 %% % Portugal | KREEE M. myotis

99/1 MT407292 4% F Portugal _ )
——— MT407291 %i%j7F Portugal | WAk B4 M. daubenionii

99/1

K2 ZT COl FAIMENREEREIUMNRGRERR
Fig. 2 Phylogenetic relationships of several Myotis species based on COIl sequences

BT FRC B NMA R AT TUH LR R K R PR HTER 5 J9A RASMATE NCBI B COL 81455 7 sUAC RO BUE 20 352 S K ARk

BT I RGUR B R RIS A FONBME IR .
The individual marked with the asterisk is the new record of the Myotis laniger in this study; the serial number before the species name is the COI
accession number of the corresponding individual in NCBI; The value at the node is the support rate of the phylogenetic relationship constructed

by the maximum likelihood method and the Bayesian method respectively; The scale is genetic distance.

OM751333* fi[H China
OM751327* H1[H China
OM751334* [ China
OM751330* H1[F China
OM751329* 1 [E China
OM751328* H1[E China
OM751332* 1 China | #ERg/K B E-ME Myotis laniger
OM751331* f1[H China

KP187878 H1[& China
0050 92009 — KP187876 tfiH China
MW054877 H1[H China
9711 MF630873 H[E China
MF630874 H1[& China
84/0.9 99/1 AB106591 #1[E China L .
———{ KY653727 "p[E China | MBI M. siligorensis
100/1 100/1 MW054882 EIfE India . o
{ MW054883 B, India ‘ KTFEE M. davidii
100/1 ; AF376860 f[E Germany R )
| AM261883 FEBEF Spain ‘ KB4 M. myotis
AF376847 18E G . .
—Il 0071 AF376862 @‘B?gﬂigspgnmany ‘ Ek?)ﬂ?kﬁﬁﬂiﬂlﬁ M. daubentonii

K3 ET Cytb FIIMBHBREEREITVUMNRARERR
Fig. 3 Phylogenetic relationships of several Myotis species based on Cyt b sequences

B hRC AR ABT FUBHC SR B K g R 2 AT S A RCAMATE NCBI # Cyt b 7415 5 A BI BB A B KB SR TE AT
DU R N R G R RN SRR AR RONIB AR

The individual marked with the asterisk is the new record of the Myotis laniger in this study; the serial number before the species name is the Cyt
b accession number of the corresponding individual in NCBI; The value at the node is the support rate of the phylogenetic relationship constructed

by the maximum likelihood method and the Bayesian method respectively; the scale is the genetic distance.
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(TUCN 2021). * 57K B 50 75 38 7315 i)
7 Iz B 48 B0 a4 35 e L B2 A i 3 A
R A A 5 2 b R X 30E R A iE 5% (Smith
etal. 2008, FERI 2015), X 8 HiwiE Mkt
T AS SRR AE R 5 O s (1 /K R EH IR TS
AR IR A — 8, (AARBRAME R E K
LT AR AR T ) 2 1%, 5 R MR A
RAEZEECE M X AAAE 2 R . iR AEAL
FHX ORIOZYM, HAFE T ZYMERE
Pt s, HAHEMIbA R A RE. i
Vi XN AT BE A P A, AR TR
W, FTUESIE RIS,

Z ¥ X W
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