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Abstract: Morphological characteristics of Changyong population of Chinese soft-shelled turtle(Pelodiscus sinensis)
(Changyong turtle) native to Changyong Village, Hengyang County, Hunan Province were investigated by measuring
body weight, body length, body height, carapace length, carapace width, plastron length, plastron width and calipash

width. Changyong turtle and Dongting turle were cultured under the same circumstance to investigate breeding
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performance of these turtles aged 11-15 months, Quantitative RT-PCR was used to investigate the difference between
Changyong turtle and Dongting turtle in relative expression of melanin genes, and spots counts were recorded to analyze
spot characteristics. Phylogenetic tree was constructed to analyze genetic relationship of Changyong turtles based on
mitochondrial Cytb, COI and 125 rRNA sequences. Genetic diversity of Changyong turtle was analyzed based on haploid
diversity and nucleotide diversity. The results showed that 1) The length of the abdominal shell/back shell and the width
of the abdominal shell/back shell of the Changyong turtle were 0.97+0.02 and 1.01+0.03, respectively, which was
significantly smaller than those of the Dongting turtle, indicating back shell of Changyong turtle was smaller compared to
Dongting turtle. 2) The highest values of absolute weight gain rate and instantaneous weight gain rate of Changyong
turtle were 1.01 and 2.39, respectively, which was higher than those of Dongting turtle; the survival rate of Changyong
turtle is 76.03, which is higher than that of Dongting turtle. 3) Changyong turtle has block shaped flower spots on its
back, and the number and area of flower spots increase with body size during a certain period of time. After 14 months of
age, the number of flower spots tends to stabilize. 4) The qPCR results showed that the relative expression levels of Tyr,
Tyrpl, and Gpnmb genes in Changyong turtle were significantly higher than those in Dongting turtle(P<0.05), while the
relative expression level of Ddc gene was significantly lower than that in Dongting turtle(P<0.05). there was no
significant difference in relative expression level of Gechl gene. 5) The haplotype diversity values of mitochondrial Cytbh
and COI in Changyong turtle are 0.817+0.055 and 0.906+0.040, respectively, and the nucleotide diversity values are
0.009 9+0.001 9 and 0.005 9+0.002 1, respectively; both values are at a high level, indicating rich genetic diversity. 6)
The haplotype phylogenetic tree constructed based on mitochondrial Cyth, COI, and 12S rRNA sequences showed that the
genetic relationship between Changyong turtle and Black turtle, Dongting turtle, and Huangsha turtle was relatively close,

with a node support rate of over 96%.

Keywords: Changyong population of Chinese soft-shelled turtle(Pelodiscus sinensis); morphological; culture performance;

spots; genetic diversity analysis
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fEs o F B0 & Ui 5 (ReverAid First Strand
cDNA Synthesis Kit, K1621)#Ef1R¥%5, R
cDNA 223k B BT A 5 (4260 nn/A280 n>1.8),
FH ddH,O #5543 cDNA JF i B #4 % 50 ng/uL,
F-80 °CIRAFE . R 5 M REARIE IR

1.2.1

Tyrpl . Gpnmb. Tyr. Gchl F1 Ddc ItV Gapdh F
B-Actin TERNSEEH, w519, 5197503 1.
BAERKE 3 MY EEM 3 MORE
5, T qPCR ¥4, qPCR {KFEH 10 uL, fHi/H
SYBR 4¥k} 5 uL, IER5I#4 0.4 pL, cDNA i
B 1 uL, #RJE#MFE ddH.0 Z 10 uL. qPCR F/FH
95 °CHIAEME 30 55 95 °CEME 55, 60 °CiE K 40,
39 MEFR; 60 °CiRK 55, 95°CHEM: 5 s,
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RA745 o AR Y GenBankB(s 4 i i Ak (il b 14
FLRZHDNAME &, , f# FPrimer Premeier 5.0%41% 11
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JERFEA A RIRE ey T g s . VD
BOTA[HE | LR H A R 45 3 LA Cyeb
COIV ¢ 128 rRNAFERF S 519750 W3R 1.

1.2.3

x1 FHEFIESIMER

Tablel Primers for gene sequence amplification

HEH S 1915 51(5-3") TSP A(5-3")

col CTCCATACTCACTCCAATC GGTATGGTCATGAAAGTGTA
128 rRNA AAAGCATGGCACTGAAGACGC TTTCAATTTTCCCTTGCGGTAC
Cytb AGCCATACATTACTCACC GTGAAGGATGGAGGATGT
Brpl TGTGCTACCGTTGATGCCTT CGGCTACACATTGACCCCTT
Gpnmb TAATCACAGAGAAGGAGGGCAG TGTGTCTTGTGCCCCCAAT
Br ACACCCCACTAACCCTCAGT GGGAGTCTAGGTGTCCTCGT
Gchl TCCGGGAGGATCCAAAGACT GCGACACAGGACAGTACGAT
Ddc CCATCCTGCGGAATCCACTT GCCGGTTTGGGTTTAGGGTA
p—Actin GAGACCCGACAGACTACCT AGGATGATGAAGCAGCAGT
Gapdh TTCATGGCACTGTCAAGGCT GGTTGACGCCCATCACAAAC

PCR {AZH 25 L, {#iT] 2% Tug Plus Master Mix 11
12.5 uL, TG94 1 uL, DNA f&ib 1 uL, #h5g
ddH20 % 25 pL. W &R 94 °CHIZEYE 5 min;
94 °C7EM: 30's, 60 °CiEk 30's, 72 °CHEfHi 45 s,
34 AMEIR; HJi 72 °CHEMH 10 min, 4 °CLRAF. fili
FH 1% ISR HL TR B IE PCR PRI 5 K,
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b, X .

{8 DNA Star 24K 7 B Zebi {4 DNA J751
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FESNIEAT 08, Gty S R 4 R4 T B 1Y
ST 2N TR ES T, IEAh, A NCBI
A E AT, [ MEGAT7.0 #44 I-
(&R B R AR AR



551 14

RlFRTITSE KK BRI

SR AR AR S 5t A 2 R 101

1.3 HIESH

R I R R I MR KNSR R S B0 52
ma, R AR R Hﬁfﬂ‘f@fjﬁ EI] DU R HRAS
AR EK, KA HHEATK, EH
KAETK., B 5EH ﬁak Wil gE/ A KA 6 1
FLBIZE, T R 5HT

S5 SCHER[10]0 e, T BG4
AR H B ERRE %

12 FH SPSS BRAARTK K Hs 6 T E (RS 64 T =
Gy, LA S R o 0 P B TR R Ty 25 43 B
(One-way ANOVA); qPCR Z55 R 2 2214,

HixH

2 ZRE5SH
21 KREMRESISY
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KMO(KaiserMeyer-Olkin){E & 0.752, EARFEER:
IZER/INT 0.01, FomizBdiaid A6 £ 8o Hr
o FEFER AT IR 2 N FE R 2), 24
TR B TRk R Ik 46.088%F1 17.944%, Zif
TTHCRIE 64.032%, ERr 1 B EZFSbR ARG/
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BHEK, R T RAEEREKE . SR
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Table 2 Morphological characteristic factor loading matrix of

Changyong turtle
A {EL

Lz FRA 1 FHH 2

WA K 0.478 0.447

NI RS 0.658 —0.458

CLILIES 0.817 0.166

BEHRKAREK 0.724 -0.405

MH e K 0.797 —0.138

U = RN 0.524 0.676
2.1.2 KA FaiR e A ’J—‘f’-.'?ﬁf—_éa\#ﬁ

KR K B R e 6 TR LB S A o
E@i?ﬁ%/%ﬁ BB RRAFEK, Mim/
FHEK, SHE/EHR KBNS REZREAR

F(P>0.05), KAKERIER /A B2/ N TR E

B (P<0.05)1Y), KA IIE B vE /A A /N TR R
1 H. 22 50 8 3 (P<0.01) . U IAFERS H K AR [R] I,
K I AR /NI B B R (3R 3)

*3 KKERMRSHLE

Table 3 The ratios of various trait parameters for Changyong turtle

g HRBEHEK  ARARK THIEEPER BERREHEK EFREESRR Bl%ERE R /g
Kkt 1.22+40.03 0.40+0.02 0.88+0.04 (0.97+0.02)°  (1.01%0.03)" 0.16:0.02 535.80£129.07
Tl gz s 1.23+0.08 0.41+0.04 0.88+0.04 (0.99+0.04)"  (1.09+0.06)™ 0.16+0.02 533.97+125.48

*FIRZEF B (P<0.05), **FR/N2EFEE(P<0.01),
22 KKEMEKMEE

KR IA TR  AaX g EEA . H BRI
FARMBIE R, AMERIITRE 4. 11~13 IRk

TSR AR AR AR TR R Y, B T 5 A
R, BT —2G HAh, KIS 2

T R o

x4 KKENTEHERE., BIIEER. BEIHIEERMBIER

Table 4 Average weight, absolute weight gain rate, instantaneous weight gain rate and survival rate of Changyong turtle

Rk A EHAREe HAMERY%  AXHNER/(gd) HBEEHEERY%  BUEE/%
Kok 11 18.85+6.16 76.03
12 30.5549.70 62.07 0.37 1.51
13 56.93423.24 86.35 1.01 239
14 76.16:27.76 33.78 0.64 0.97
15 87.52432.69 14.92 0.28 034
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Mk 1% AR AWERY%  AXHEER/(gd) HBHHEER%  BIER/%
1 iz 11 24.46+7.58 67.48
12 37.36£15.99 52.74 0.41 1.37
13 57.27+£22.96 53.29 0.51 1.10
14 73.25+23.49 27.90 0.80 1.23
15 81.63+24.61 11.07 0.29 0.37

13 T8, Kok SEE—F, ARHERE AN BEERE. diE 2 afA, Kok e
ETtias, 13 Al A iEEZ-E"FF%, 215 Al WAEEAERCTIE . N 11 IR E 15 Aok
I 2R AR K ) ] 0 B A sy T Y BT I AEBE RO 09 17.9£7.33 . 20.73+4.94 |

TE 13 FBB 220k, 23.47+6.45, 27.83+£5.13, 26.53+£5.76 >, A BLEK
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Fig.1 Spots on the back of Changyong turtle and Dongting turtle
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Fig.2 Spots on the back of Changyong turtle at different growth stages
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Table 5 Base composition of Cyth, COI and 125 rRNA sequence

2.4.1

ok
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Quantitative RT-PCR detection of body color related genes

A+T BT C+G Bim, COIEER A+T BimE T
C+G Mtg, 12S rRNA J:PH A+T i T C+G e,

2.4.2 HKFARCyib, COHF=12S rRNAR) A% % AR

& I B LRI Cytb . COI F1 12S rRNA ¥
A NORE R RiRE o T INE Z N VA= i Vi R e AN S
WAk 6. 3 DIERIICHELRY R . A S B
COI B A RYEL . B R AV E R T IR 2 =+
BIE T Cytb M1 128 rRNA 19, T Cytb (IKEATIRZ
FEtk R, AU COITE 3 iy 8 ihisit ZE Ry

LORLARSER A% T A% GAit%  C A% . e
Cytb 31.3 28.0 29.1 11.6 ,ﬂz*ﬂzgﬁ% ’ 1M 125 rRNA Eijﬂﬁﬂ‘o
col 30.5 30.4 233 15.8
128 rRNA 379 21.7 24.6 15.8
#6 ET Cytb. COl. 12S rRNA EE R BRI K ERREZHEMSH
Table 6 Genetic diversity parameters of Changyong turtle based on Cyth, COI, and 125 rRNA gene fragments
JEp A% A PR BERIZAEE BHREHE CFIRHRZERS Tajima’sD
Cytb 31 26 10 0.817+0.055 0.009 9+0.001 9 7.701 0.496 8
col 31 58 15 0.906+0.040 0.005 9+0.002 1 11.786 —0.879 4
128 rRNA 31 23 8 0.454+0.111 0.003 1+0.001 3 3.342 -1.473 2

2.4.3 AT LRI R g BT
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BRI SR TN A S H A | DR | T
L BRI 55 5 D RFAR DA R ST PP 4 A X
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(Trionyx axenaria) WHME, COI J¥5) VL& FIRDE N
SMEE, 128 rRNA ¥ FI LA 58 . S ANEE R S
LRI 4.

BT Cyeb P IR FRAE BRI 23 15 A
L&, Hp, Kok¥ Hap8 F1 Hap9 5 i ¥ A1 5 8%
RN — 32, AR e A P77 R ] Ry —
S, MRSCRFRN 100%; HeAh, RN — 3,
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Fig.4 Phylogenetic tree constructed using mitochondrial gene sequences and homologous sequences of various species of turtle family

based on NJ method
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