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2500bp., Pak ', :C-Glu, 5' CAA CGG TGG TTC

TTC AAG TC 35 CHeu3, 5 GGA ACC AAA AACTCT TGG TGC AAC TCC 3
PCR , 10x Buffer 5 pul., dNTP (1 mmol/L) 2uL, Taq DNA

(2U/uL) 1.25uL, (10umol/L) 1.6uL/ DNA 2ul,

50uL. PCR , 94 305,55 305,72 2 min 30s, 35 , :

95 4 min 30s, , 72 10 min

1.4 PCR ( )

Rsa [GTAG], Hae [ GGCC], Hinf [ GANTC], Hpa [ CCGG], Dde
[CTNAG],Tag [TCGA].Nci [CC(C/G)GGl.Alu [AGCT].Ava [GG(A/T)
CC],Hinc [GT(T/C)(A/T)AC]

PCR , 10ul.  PCR , 1.5uL ,2—3U
s 15ul, s
5h
1.5 PCR PCR 90 2%
1. 5h

- - e e

e T E™

1 mtDNA ND5/ND6
abec Rsa  Dde Nci >d Dde
Marker DNA A/ (EcoR + Hind )
Fig. 1 Electrophoretic patterns of mtDNA NDS5/ND6 genes digested by different restriction
endonucleases in silver carp and grass carp
a,b and c are electrophoretic patterns digested by Rsa , Dde and Nci  respectively in silver carp;
d is electrophoretic pattern degested by Dde  in grass carp- The rightest line in each profile is

marker DNA X (EcoR + Hind )
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2.1 mtDNA PCR-RFLP

mtDNA 2500bp .
2 2
Rsa ,Hae Hpa ,Taq ,Alu Hinf ,Dde ,Nc
sAva ,  Hinc 1 PCR
2.2 mtDNA
, 18
. 1 1 1 , 26.3%
5612 14, 7.9 23478910 16
17 18 s 1 1,
2 2
2
1
Tab.1 Constitution and distrubation of mtDNA haplotypes in populations of silver carp
Haplotype No. of individuals
Code Consititution Jiayu Ruich ang Hanjiang Xiangjiang T otal
1 AAAAAAAA 4 1 3 2 10
2 AAAABAAA 1 0 0 0 1
3 AAAAABAA 1 0 0 0 1
4 AAAAAABB 1 0 0 0 1
5 ABBBABBB 3 0 0 0 3
6 AACAAAAA 0 3 0 0 3
7 AAAAAABA 0 1 0 0 1
8 AABAAAAB 0 1 0 0 1
9 BCCCAABA 0 1 0 0 1
10 AACAAABA 0 1 0 0 1
11 BCCCAABB 0 0 2 0 2
12 AAACABAB 0 0 3 0 3
13 BDCCAABB 0 0 2 0 2
14 AAAAAAAB 0 0 0 3 3
15 BADCAABB 0 0 0 2 2
16 AACAABAA 0 0 0 1 1
17 AACBAABA 0 0 0 1 1
18 AADCAABA 0 0 0 1 1
10 8 10 10 38

Total
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3.1 mtDNA PCR-RFLP
mtDNA

20
’ B mtDNA
[11] [12—15]
mtDNA  RFLP , DN A
, mtDN A
RFLP [ 12, 16]
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, RFLP
PCR-RFLP PCR ,
, 4
6 ,
3.2 mtDNA
DNA (RAPD) ' ,
14.8% 16. 7%, 0.0451  0.0739
mtDNA RFLP
0.018 0. 002,
() RAPD mtDNA RFLP
[18] ’
40.9% 26.1% 26.1% 6.9%,
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MITOCHONDRIAL DNA VARIATIONS OF SILVER CARP AND
GRASS CARP IN POPULATIONS OF THE MIDDLE REARCHES OF
THE YANGTZE RIVER REVEALED BY USING RFLP-PCR

ZHANG Si-ming, WANG Deng—giang, DENG Hui and YU Lai-ning

(Yangtze River Institute of Fisheries, Chinese A cademy of
Fishery Sciences,Jingzhou 434000)

Abstract: Silver carp ( Hypop hthalmichthys molitrix) and grass carp (Ctenopharyngodon
idellus) are the most important farmed fishes in China. The seedlings of said species for
aquaculture have come directly and indirectly from the Yangtze River because
germplasm resources of silver carp and grass carp in the Yangtze River is superior to
those of other rivers. Therefore, genetic resources of silver carp and grass carp in the
Yangize River play a very important role in fisheries development in China in the long
run. In present study, mitochondral DNA variations were screened in four populations
of the middles reaches of the Yangtze River by using PCR-RFLP method. The four pop-
ulations include two populations, namely, Jiayu and Ruichang which are from the mid-
dle reaches of the Yangtze River, and the other two populations, namely, Han River
and Xiang River which are from two branches of the middle reaches of Yangtze River.
Eighteen haplotypes in silver carp are detected using ten restriction enzymes, including
Rsa ,Hae ,Hinf , Hpa , Dde ,Taq , Nci , Alu , Ava andH inc

However, no genetic variation is noted in grass carp by using same enzymes. Obviously,
the genetic diversity in grass carp is much poor than that of silver carp in the middle
reaches of the Yangtze River. The genetic diversity and biomass has negative relation,

which is not consistent with most cases.

Key words: Hyp g hthalmichthys molitrix; Ctenop haryngodon idellus; mtDNA variation;
PCR-RFLP; Genetic diversity; The Yangtze River



