Vol. 34, No.5

34 5
2010 9 ACTA HYDROBIOLOGICA SINICA Sep., 2010
DOI: 10.3724/SP.J.1035.2010.00966
: 1 1,2 — 1 1 1
MR K 1 HZ % EEfR #H—iI
. 330031; 2. 230001)
RAPD PCR DNA b 3 , 3
3 LDH MDH EST 3
; RAPD 6 RAPD 18 169
RAPD , 101 59.56%, 9.39
5.61 , 3
PCR , 1140 bp b .3 1
3 , 91 )
20 24 NJ MP
EU145023 , DNA Cyt
b
; ; RAPD; b
HESES: Q173 XHkFRIRES: A X E 45 1000-3207(2010)05-0966-07
, , 4]
, MDH EST
, : Khan, et al.®”
[6]
[1.2]
: ] DNA
, Tang, et al. ®
, , Yang, et al.
, b
[2,3] [10]
(Misgurnus anguillicaudatus) , (1
: g : DNA
(Misgurnus) 3 RAPD b 3
(M. bipartitus) (M. mohoity) ,

(M. anguillicaudatus)

Yets B E: 2009-07-20; &7 H#A: 2010-03-02
HEemA: <<973~> (
1EE BT (1981—), :
BIES: , E-mail: yjhong2008@163.com

: 2004CB117401)

E-mail: bingjianla2008@hotmail.com



5 : 967

1 (Haplotype) (AF036176),
(NJ, Neighbor-joining) (MP,
11 3 Maximum parsimony) Mega 4.0
| 2] 3 Cyt b
| 180 (Bootstrap)
, 1000 NJ
1.2 Mp [0
[5 LB BB ik :
[12,13] 2
[14]
: ’ 2.1 (LDH)
! 3 LDH
RAPD i 1& DNA ( 1 6 7
- (Sambrook)*®  OD LDHL LDH2 6 3
DNA (61 pCcR
Williams £ , LDHL LDH2 LDH3 :
, LDH1 LDH2 LDH3
RAPD PopGene4.3 , cLDH
LDH1 LDH2,
MR b EEMT ERFTIDH cLDH , 3 cLDH
DNA 1.2.3 , Cythb LDH1
PCR Irwin, et al. ™ PCR LDH2 LDH4 :
) LDH1 LDH2 LDH3 LDH4 LDH-A LDH-B
, PCR DNA  LDH-C A B C ,
(Alignment) Clustal X1.8 B4 AB3 , 5
;A4 6

b N N S R A P ] A i I NS PR N LS PO ) N &

llllll....m" T

L Fiki fi¥ HILIA TR 1133
P N R I A N . N VR N AR VR N AR
cL.DH,
cL.DH,
T cLDH;
_— LDH,
[l T — —_—— = — - s LDH;
I E N - . - [ I N . — i — == - LDH,
N BN BN BN BN BN - . . - e — = - . . LDH,
L L] iy LA R e}
1 6 LDH

Fig. 1 Electrophoretogram of LDH isozymes in six kinds of tissues of three different spot loaches
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Fig. 2 Electrophoretogram of MDH isozymes in six kinds of tissues of three different spot loaches
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Tab. 1 Statistics analysis of genetic variation in different spot loaches
_ _Sample N, N, Nei’s H, Shannon’s
Population size Ho
. 10 1.6230 1.4657 0.2589 0.3750
Big-spot loach
10 1.5246 1.2971 0.1787 0.2706
Small-spot loach
10 1.4754 1.3210 0.1806 0.2656
Non-spot loach
Mean 10 1.5410 1.3613 0.2061 0.3037
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THE GENETIC DIVERSITY OF LOACH MISGURNUS ANGULLICAUDATUS
FROM THE POYANG LAKE

ZENG Liu-Gen' , ZHANG Wei*? , GAN Yun-Fei' , WANG Jun-Hua* and HONG Yi-Jiang*

(1. Institute of Life Science and Food Engineering College, Nanchang University, Nanchang 330031;
2. Anhui Professional & Technical Institute of Athletics, Hefei 230001)

Abstract: Loaches is one group of small freshwater fish dwelling in slow to moderately swift water, widely distributes
in rivers and lakes. Poyang Lake, the biggest fresh water lake in China, has a rich biodiversity in fishes. The loaches of
the Poyang Lake can be divided into three kinds based on skin spot: the big-spot loaches, the small-spot loaches and the
non-spot loaches. Preliminary research indicated that the biological character of its skin spot was stable, which belongs
to quantitative traits loci (QTL). In this study, with the expectation, to provide the evidence of theory in well-bred loach
selection, isozyme electrophoresis, RAPD and mtDNA Cyt b gene sequencing were applied to investigate the genetic
diversity of the three different kinds of loaches. Using discontinued polyacrylamide gel electrophoresis to analysis the
isozymes, results showed that there were some genetic differences among the three kinds loaches based on LDH, MDH
and EST isozymes. These differences were not only among different tissues, e.g. LDH,4 only existed in gonad tissue just
as m-MDH-A in muscle tissue and EST-2 in liver tissue, but also among the three kind loaches, e.g. m-MDH-B only
existed in muscle tissue of the big-spot loach but not in other two kinds loaches, cLDH was only existed in the liver
tissue of the small-spot and non-spot loached not find in the big-spot loach. RAPD technique, as an important tool for
genetic study, was widely used in identification of species. 6 random primers, with more stable and reproducible char-
acteristics, were selected from 35 random primers in RAPD to evaluate the genetic diversity. 169 distinguishable DNA
fragments were amplified in all, varying in length from 200 to 1800 bp, 101 of them (59.56%) were polymorphic. Each
primer could amplify DNA fragments varied from 8 to 11, 9.39 fragments per primer, including 5.61 polymorphic
fragments. The shannon’s index was 0.3750 in the big-spot loaches, 0.2706 in small-spot and 0.2656 in none- spot
loaches. So the genetic similarity index by the result of RAPD in the three kind loach were very high from the nuclear
DNA. The Cyt b gene, 1140bp sequences, was obtained by PCR amplification in the three kind loaches. Four haplotypes
were identified from 28 samples with 113 variation site, one was the mutual haplotype and others were endemic haplo-
types. The endemic haplotype which presented only in big-spot loach had 91 variation sites compared to the mutual
haplotype, but the endemic haplotype in small-spot and non-spot loach only had 20 and 24 variation sites. With Myxo-
cyprinus asiaticus as outgroup, the phylogenetic trees were analyzed using the neighbor joining (NJ) method and the
maximum parsimony (MP) in MEGA 4.0. The result showed that the haplotype of the big-spot loach were clustered into
another branch with high confidence level, it also indicated that there were a certain genetic differences among the three
kinds loached based on mitochondrial cytochrome b gene sequences. The genetic diversity of the three kind loaches in
Poyang Lake, based on the results of isozymes, nuclear DNA (RAPD analysis) and mtDNA (Cyt b gene analysis), was
abundant. Results also indicated that the loach in Poyang Lake might have population heterozygosis.

Key words: Loach (Misgurnus anguillicaudatus); Genetic diversity; Isozyme; RAPD; Cyt b



