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Genetic diversity analysis of Pelodiscus sinensis and their hybrid
from two geographical populations of using Cyt b sequence

XIAO Hewei, HU Yazhou, QIN Qin, XU Dajian, LIANG Yixin, LIU Xiaoyan, WANG Xiaoqing”

(College of Animal Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: To comprehend the genetic diversity within the Chinese soft-shelled turtle(Pelodiscus sinensis), mitochondrial
genes(Cyt b) from two geographical populations of P. sinensis and their hybrids were sequenced and analyzed. The study
yielded a total of 90 sequences with 18 haplotypes among the three sequenced groups of Japanese population, Huangsha
population and hybrid population of P. sinensis via PCR. Among the 90 individuals of Cyt b, the average base contents
for A, T, C and G was 35.4%, 26.0%, 27.9% and 10.7%, respectively, revealing a distinct anti-G bias. The Japanese
population, Huangsha population and hybrid population exhibited 5, 6 and 10 haplotypes, respectively. Notably, the
Japanese population shared haplotypes Hap 8, Hap 9 and Hap 16 with the hybrid population. Population variance
contributed significantly to overall variation at 60.8%. Haplotype diversity for all three populations ranged from 0.747 to
0.867, average nucleotide differences ranged from 12.922 to 16.262, and nucleotide diversity ranged from 0.009 13 to
0.011 51. In terms of the three groups, the number of haplotypes, haplotype diversity, average nucleotide diversity and
nucleotide diversity of the hybrid population were the highest, and those of the Japanese population were the lowwest,
while the number of polymorphic loci decreased in the order of the Huangsha population, hybrid population and Japanese
population. The study findings underscored the rich genetic diversity of hybrid population of P. sinensis, suggesting that
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hybridization events augment the genetic diversity within P. sinensis.

Keywords: Huangsha population of Pelodiscus sinensis; Japanese population of Pelodiscus sinensis; cyt b gene; genetic

diversity; haplotype; variable site

HAR SR E IR TN fa s HE L, R b 4y
R IRIE A . TR AR, B
Fhoy2, (BT RL T 45 B PR AR EED AR
AKIRAGARTE], KBRS A [ 57 58 1 AR oy it
JidmEFR . EIR . HEMAR . HEMSER. #
PHIIE R . KR, BEMEAR. BARBRES,
Wit R AR R TR & R, FRAE P AR A AN R
FRIANMZsc@, PRl (PH R o R ) AR R Ry v
W, buiksgR, (HP- BRI, ARKKEs, H
AM N H ARG U258 5 Rk F AR, B
AR PERE SR, HH YRR
89, MEEZEDN, HAl, A7 R Z A
HEVEE(S) S B AR Qs —M, HAEAHA
W R PR R VD PTG RE T SR R, RIS TRk
o HASBE B Gy, 2ok DNA IR, HARR
Wil . TP ARLAE TR A P S i 0
TEAE W AR AL Z R0 e R G Rk & WF9E B
Iz, RMAENEE S TR D, ©) AT K
A AR R SE SO R AT RO, R AR AR R K 24
17 364 bp, fufh 37 PHEMH, e 13 MY,
Hrp gtz b JLH (Cyt bysE g S, HAR
R R UUEIFI R RE R T RR, FEHEA
PRSFE, 18T — R o R BT IR 1) 8t L 25
FFFE A, SEF TR ZR kIR DNA 1 Cyt b
RS R NN Y 8 S S R AW R
Br, TRz sS R s RirE, B e
DS RN G S P = R et S S

1 MR5EZE
1.1 ##

P AR B 2 g HEEE , VDS (HS)IW H TP
Vrg B4 HEBNL R fa B R, H AN (RB) iy
ZHEHR)IA A VTP RS B2l IR 5538, 3 N
g 30 H, BUHAEAY, R1FETIKZEE,
TF20 CUKM R, %,

1.2 A&
K404 DNA HEBGAF SR BUh AR5 A

1 DNA, F el b (ki@ 519 Cyt b-R
(ATTCCGGTTTTGGGGATCGG)HI Cyt b-F(GTCA
ACGCCACAGAATAAGC)BI %} fir #8 DNA F 47
PCRY M, RIVAAZ 25 uL: 3% Fie. TS|y
%% 1 uL; DNA #iz 1 pL; MagicMix3.0 24 12.5
ul; KEEK 9.5 Lo KN FESF: 94 °CHiAEPE 3
min; 94 °C7Z&1 30 s, 54.9 °CiE-k 150 s, 72 °CHE
fff 5 min, 217 34 MEH; fJ5 72 °CFIEf 10
min, ¥ IE WL 1% EER Ik, WEH|
T B A 55 5 3k A R A YR R A B
INFEIVEST PCR =43 a] I
1.3 BB

FE T3 DNA 325 Rk A 7T IE A IE, 51
Y] A Clustal W 1 Chromas X HRIZMT . 12
F Dnasp 5.0 GEitFEA B BT RIEL(H) . SR 24
PE(Ha) . T IR 2 B4 B(S) . & IT IR Z Mk
(Pi). PR IRZE T BU(K). 1z H] Popart F i Bf%
I E . 38 MEGALL THEREMA ] FIREAA P
WAGPE B, SE T Jukes—Cantor(JC) B¢ &I, 3% ]
UPGMA it s A, 1T 1000 1R
Boot strap ¥4, iz Arlequin 3.5 #F1 741 5 2241
Hr(AMOVA).

2 HERE5RH
2.1 3/FAEERHA Cyt b BIFFIHHE

i PCR 4 ¥a P 3iAs 90 skH4E#s Cyt b [y
41, % Clustal W X HCBS Y5345 1419 bp AR
HEBL &5, 2 AL G, T, C WFEHEES
M 35.4%. 10.7%. 26.0%. 27.9%, Bk G A
BT A 3 Ay, RBHHEMR G
s A+T SFEI&ESN 61.4%, C+G FH&&E N
38.6%(F% 1), 90 ZF)JFAIILRIIE] 18 FhrpfEl (&l
1), HR. HS fil RB #H&45r514 10, 6 Fi1 5 Flfs
Ay HS BRI S MR ATC i gs A, Ry
AU Hap 1; RB Al HR fFAILZ 5 f5 A0 Hap 8.
Hap 9 fil Hap 16, FELHfEREIN Hap 8. 3 Flisdy
AL AR AR A4 ) R R B



488 WA K220 (H SRR 2E M) http://xb.hunau.edu.cn 2023 4E 8 J

AT X3
F1 3NhEERKR Cytb FHEELER

Table 1 The base composition of Cyt b gene fragments of 3 groups of

Pelodiscus sinensis

Bl /%
T Cc A G A+T C+G
HS 26.0 27.7 35.6 10.7 61.6 384
RB 259 28.0 354 10.7 61.3 38.7
HR 259 28.0 354 10.7 61.3 38.7

A

W Hap 1 Hap 2 Hap 3 Hap4 MW Hap3 MW Hapo

M Hap7 MW Hap8 M Hap9 M Hap10 M Hapll M Hap 12
Hap 13 ™ Hap 14 © Hap 15 © Hap 16 ™ Hap 17 & Hap 18
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o ous

HR

Rk
1 3N ERAR Cytb RER DT
Fig.1 Haplotype distribution of Cyt b gene in three groups of

Pelodiscus sinensis
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Table 2  Genetic diversity parameters of 3 groups of Pelodiscus sinensis
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Table 3 Genetic distance between populations and within populations

of 3 groups of Pelodiscus sinensis
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Table 4 AMOVA analysis of 3 groups of Pelodiscus sinensis
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Fig.2 Haplotype network of 3 groups of Pelodiscus sinensis
Cyt b gene



55 49 B 4]

HATEEE  BET Cyt b FF 41 oA B Vb BRI H AN K R 58— fURY s A etk 489

E 3 3 BRI Cyt b 258 UPGMA
Fig.3 UPGMA tree of haplotypes based on the Cyt b gene of 3 groups

of Pelodiscus sinensis
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