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L X AL B A B mtDNA 85
£EB% BEE AR

(REBAFHHRBAS EEZFTIIRERE, LHKS X F, 200090)

(35854 A8 £ £ H 5], 312069)

#H OE RA3RBaXRE(PCRIBAFRHMRKAE S X (RELP)F ik, X HEE
Mo B b A A BEAR 89 % 4R DNA(mtDNA) 85 tm e &, % (cyt)b B # 47T 5 4. 6
RS B R 3K 1F 18 sk A 14 A RA, cytb 2B KA 894& HAL%4 1 080 + 60bp.
EEA SN AT AR B AARIEHS I H 0.6879+0.0978 Fo 0.0266 + 0. 0978, Hic
B AFBFALEFHPEEREASLEREGES 2 H(P<0.05), AT @RS
BABARAREIEERIL, FHHAEQABEGEEELRE. AN EHELE S0
HHE B, FREESBTEASRTEEREEH S UG EIRRE. EARA W
Helll #= Hha T T84 b S EABE X 447 S5

X@T PEE mDNA, 3 S5,

i+ B, REPEE Trionyr sinensis ) FFH B KR, MR ATTHEEKF. S
ORNCES THEMER. aTETSRATEARESRBRREFRE ENRER T i
AEHEH. PEERARGEEEZER KRR MAEFRES EQEREEAR
+AEE, BRAEBEERERIGE. A5 RHERRTISERE, W DA RRKE,
FPEBBR PGB R, R g BRI Kb R E BN
HEALR BRI PO, 204G TR R MK PEE mDNA BHETHER. HEX FEE
I mtDNA S 5879T 1ok RARiE.

1 #ES5FHE

1.1 HERN _

P e R R A N026 B) IHRERE IRMLKRERG6 B HFE
{RETE 250g Z£H. BURFAE 1 - 3g, 95% MBI R T
1.2 X DNA By

2 Bernatchez 28R 53R 1 ik #45
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2 FEA®HF 1%

1.3 PCR i1

PCR §" ¥ rh 4% miDNA 4HH 5 R (cyt) b EH, FHEETBHTIPN V-Glul Fi V-
Tpro2"1, RRE B H 2 S0ul, HHBUE DNALLL B3 8 & 2u1(16pmol), 50uM
dANTP4pl, B #k (10 X )5pl, Tag WA E(2.5U)0.5p1 BRI K 36.54l, PCR ¥ ¥R 7
PE - 480 BB (R E Cetus AR/ LBt d 3 MR HEBERIH, File 1 it
AN 95C, 2 8k, 1 493 File 2 P19 35 4 94C, 30 #, 5B X 45T, 30 #b, R
72°C, 1 43 30 #, 35 P& File 3 HFAHLM:727C, 10 244, 1 TEFF
1.4 PMTIEEH4L

FIFH 6 FFRE A YIBE (Ddel . Hae [l \Hha I .Hinf I \Rsa I \Taq I ) {4k mtDNA cytb
ERAFE 1% ERHAKNELSR. HHT AR DNA #3% PCR RS RITE, —8Y 5ul
ThH. ATIHENKFRE%] £(Gibco BRL, Pharmacia, Promega) ¥4,

1.5 HREN

BELI R BAE 1. 2% MR B R £k B, AL Z 58 Bet, A ~ DNA(£Z (Hind I {5 4
X Hind [ /Ecor I REHARIEXN I F BB, HIMTTHRRICHR. KiEFEFBRHIBR
REMHSF B S BIFHENE, FRESBY R BOHESTIERTER KA,

1.6 BighENSH

FAF&m AB.Carg MBS BT ENUIBMHEAREARNEREY., KB
] — R B0 A R BB AN E B E UL A S AEF | M0 RRABUTALAN
fFrERGR B,

F R SR FER S VI BB RS R R B Bk 3o SR R Ui B A DI RS BS UDAE
ARSI FFI SR s N YIBE SO . BEF REAPDPIEK{4 H1 89 GENERATE.D. DA BF4L 8
RBSCEE, TR RER GRS S RERSRMERETRFFIERAED,

I Fi REAP ¥ {4 %8 MONTE BFE#4T 1000 MMM E R EHFRRE, UKW mDNA
ZRABERENM FRBFEZRY.

B4 H7 BIRAE Sneath #1 Sokal'® % UPGMA F iR

2 & R

2.1 th4E% miDNA cyth 2 E & A IBFER S F X

H 6 F i B 40 5% i DNA 89 (eyt) b 2, 362518 18 #hE§i%, HP Rsal 1 Taqg
T{REE | #EiE(ER 1. BEFBAKME 1080 60bp,
2.2 MIDNA EERE SR

MAETR 3 X P =B R miDNA BRI 14 F(RE2). BREEBHNE
$5WON 0.6879 £0.0978, B HFBLFEFI L REHEFS 300 0.0266 +0.0978,
2.3 K miIDNA BEREER

R X P miDNA ZERMAA IR 3, HPHTAX UHEEMUEES P
SRS FIA S B9 A 3 MR EA.

AR M5B AP RAR IR (T RF I ELEER) IR 4, MBI UPGMA B
AAITEIME 1. X4 ME 1 NERZHFERERANEBREEER /N, XRBEL FNE
5EREREEERL, XRHR.
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3 M

FERRF - EFRBR PR BHE mDNA FE2HT

21 hEE mDNA cyth XE A ¢ FIRTIMEEANER
Table 1 Resuits of mtDNA cyth gene of soft — shelled turtles digested with 6 endonucleases

MEH MEH M EH BER REH BEH
LY
EEBXD _— HBX A - FEBX A it FEBX/ -~ R it HEKXA e
Endonuc —~ Endonuc — Endenuc — [Endonue — [Endonuc — Endonue —
lease and lease and lease and lease and lease and lepse and
Partten Partten Partten Partten Partten Partten

Fragment Fragment Fragment Fragment Fragment Fragment

size (bp} size {bp) size (bp) size (bp)} size (bp) size (bp)

Ddel ABCDE| Haell ABCDE| Hha]l ABCI Hinfl A B| Rsal A TeqI A
480 - - - - 470 . 1040 610 105 . 725 -
320 . 315 500 . 265 a0s . 225
2 - 280 310 e 200 265 185 .
215 » + o« =i 260 230 . 100 = 210 .

180 . 190 185 100 +
170« =« | 1T voroe e 115

160 * <+ 170 i15=»

135+ . 145 45 *

90 * .. 110

50+ 105+ v o oo

105 “« % 4 a
&it 20« '
1185 1000 1040 1075 1085 1135
» MEHE

#2 EFRMEDEE mDNA oytp XEHER T BHEHWR
Table 2 Haplotypes and patterns of mtDNA cytb gene of soft — shelled turtles from East China

M R B MR W #
RED Endonuclease and partten HAH Endonuclesse and partten
Haplotypes Hagplotypes
Ddel Haell Hhal Hinf] Rsal Taql Dde] Haell Hha]l HinfI Rsal Yagl
TS1 A A A A A A TS8 C D C A A A
T2 A B A A A A 9 C A C A A A
TS3 B A A A A A TS10 A A B B A A
TS4 C A A B A A TS11 A E D B A A
TS5 D A A A A A T312 E E D B A A
TS6 C A B B A A TS13 C E D B A A
TS? A A A B A A TS14 A C A A A A
#£3 MIDNA BERTHAXIFERMURNEEDPEEREENSTH
Table 3 Distribution of mtDNA haplotypes among pepulations of soft — shelled
turtles from Shaoxing, Nanjing and Qingdao
2 FH T Haplotypes
i Population
TSI TS2 TS83 T4 TS5 TS TS7 TSR TSS9 TS10 TS11 TSi2 TS13 TSl
] 3¢ Shaoxing 18 1 S 1 ¢ 0 1] 0 0 4] 0 0 Q 1
BB Nanjing 9 0 1 0 1 4 5 1 2 4 1 0 0 o
¥ 1 Qingdao 4] 0 0 ﬂ 0 0 0 0 0 0 2 1 3 0
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4 thOE k= R A 4%

Fe4 FIEXIHEATNUGERRPEEFEREEH
Table 4 Genetic distances between each two populatios of soft — shelled

turtles from Shaoxin, Nanjing and Qingdao

F:8¢ Plpulation {2 Shaoxing i ki Nanjing B & Qingdac
R YT e e a i et
B O# 0.00231 0, 00000
- . 0.03003 0 02399 0. 00000

| s gt Shaoxing
I
! .. . TEFE Nan)ing

R —— 0 A F L T

L I 1 1 1 :
0.5 04 03 g2 g1 050 IF 4 Bt
Sequence divergence estimate

1 SFRMXPEE=FEE nDNA §7 UPGMA RES1TH
Fig.1 UPGMA phenograms clustering mtDNA of three populations
of soft — shelied turtle from East China

3 W o®

3.1 R ch ERAKRELATESEREER

AR R R R RPN R N BT S &5 0.4985 £ 0. 1039,0.8319 +
0.4478 §10.7333+0.1552, MHAN . FEMNFTH WAL H 72628 Hi6 B. N
¥ EE, AR ENRESEERR, BMENECRE, F BN REEEERER. B
MR R E BN IR N SHER R M B BRI, R, BN PEERELR
B, XEEH T EXMPRER KR EEL, T2 R,

e 4 3 O BEUR A9 A& BE S BUE R R Y UPGMA BT RIA(R 4, B 1), BHH
RRIB MBI BEERE /N, XRBIL: EMBRSF IR ERFERREK RERBT.
MMHBS R, BE—BXMERRIE, BX—F R8I, PHREHTFIERECRRNERL
EIREEEEEHE B R THBE R e bR EERA.
3.2 hEE miDNA £ 5BEFRE

MDNA BEHB B 2735/ G578 8 s LA R 250 2, B mDNA 4087
FER SRR N R RO R AT B R AR MBS E L, mdD-
NA FikBEREB T BARNRE. H0 Wirgin 001 B 4 BaLRS0F 5980 pe V1B FF 411
BB R R [ S 545 5k X Z E Cheasapeake & Hl Roanoke ] ) 40 A K. A AT
th A R A BE R mDNA R 547, £ Haell #1 Hha I §E B H08H SR R #&
RBMBER S FER(E 2), WAL D HEE T LUAE D R S € in &8,
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3 FEESAEF W P EE T R mDNA £ 5047 5

[ 1]
[ 2]

[ 3]

[ 4]

[ 5]

[ 6]

[ 7]

(8]

[ 9]

(10]

[11]

A. Heell BHOEL %2 1- 3 HEIRFES,
Hl-6AESEE, FEILFF
%otk
Digested by Haelll, left 1 — 3. Nan-
jing population right 1 — 4. Qingdac
population middle. A, Molecular stan-
dard size

B. Hhe [ U, %&£ 1 - 4 HERRAE,
5-10 AFSHE BERA L GF
a2
Digested by Hha I , left 1 — 4. Nanjing
population left 5 — 10. Qingdao popu-

lation right. A, Molecular standard size

B2 EFRBESEERE mDNA cyth ZEAY Hae H #0 Hha I BRTIER
Fig.2 Enzyme patterns of mtDNA cytb gene in different populations of soft — shetted turtle
from East China, digested by Haell and Hha I
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6 HE KR E 4%

MtDNA POLYMORPHISM ANALYSIS OF LOCAL
POPULATIONS OF SOFT - SHELLED TURTLE
FROM EAST CHINA

Li Sifa Lu Guoging Li Chenhong
(Key Lahoratory of Physiology and Ecology in Aquaculture, Ministry of Agriculture, Shanghai Fisheries University, 200090)

Ma Dongbiac Lin Zhiding Hu Guoxiang
{Dongpu Soft — shelled Turtles Group Company, Shaoxing, 312069}

ABSTRACT Technique of polymerase chain reaction {PCR) and method of restriction freg-
ment length polymorphism ( RELP) were performed to analyse Cytochrome (cyt)b gene of
mtDNA in three populations of soft — shelled turtle ( Trionyr sinensis) from East China. 18
patterns and 14 haplotypes were observed with the digestion of 6 endonucleases. The size of
(eyt)b gene was 1080 = 60bp. Their haplotype diversity and nuclectide diversity indices were
about 0. 6879 £ 0.0978 and 0.0266 £ 0.0978. There were obvious genetic differences among
the populations from Shaoxing in Zhejiang Province, Nanjing in Jiangsu Province and Qingdao
in Shandong Province (P<<0.05). The genetic relation was the nearest between populations of
Shaoxing and Nanjing, and the farthest between populations of Shaoxing and Qingdac. The
genetic distances among the three populations corresponding with their geological distances sug-
gest that the genetic segregations may be the major reason leading to their genetic divergences.
It was also discovered that Hae[ll and Hha I be used as genetic marker for identifying popula-
tions of sopt — shelled turtles.

KEYWORDS Trionyx sinensis, mtDNA, polymorphism
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HHA. FENZEFRLVER. EREFARSANA EHAP HSHEA. faiF KA H
8 FE AR KPS R AR SRR B LR R E S B EE,
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