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Identification of 6 Populations of Glass Eeland Genetic
Diversity Analysis by Means of Random DNA( RAPD)

ZHANG Xin-yan FAN Hai-ping FAN Si-min
ZHUO Yu—chen LIN Yu ZHONG Quan-fu

( The Freshwater Fisheries Research Institute of Fujian Province Fuzhou 350002 China)

Abstract: RAPD( random amplified polymorphic DNA) markers were applied to detect the genetic diversi—

ty and molecular evolution of 6 populations of glass ell included Anguilla mossambica A. japonica A. marmo-—

rata A. rostrata A. anguilla and A. celebesensis. 14 arbitrary primers screened out of 32 random primers were
adopted to analyze the polymorphism in RAPD profiles the random primers S21 S28 and S42 produced differ—
ent bands in the 6 populations glass eel which could be used to identify the stock. Total 89 markers were am—

plified in a range of 300 —2 200 bp which were distinguishable and reproducible 87 bands of them were poly—

morphic about 97.75% of the total bands. Genetic distance coefficient analysis of different bands was carried

out by statistical data software ( DPS). The un — weighted pair — group method using arithmetic average
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( UPGMA) cluster analysis was used and dendrograms was protracted. The results showed as the following: the
polymorphic loci ratio in A. mossambica A. japonica A. marmorata A. rostrata A. Anguilla and A. celebe—
sensts were 34. 83% 26.96% 22.47% 26.96% 13.48% and 31.46% respectively. The mean genetic
similarity indexes of intra — species ( S) were 0.901 1 0.889 9 0.803 8 0.701 1 and 0.788 7 respectively.
The mean genetic distances of intra — species( D) were 0.098 9 0.110 1 0.196 2 0.298 9 and 0.211 3 re-
spectively. The mean genetic distances of inter —species ( D) were in a range of 0.538 5 -0.923 3. The 6
populations glass ell were divided into 2 groups the results confirmed the geographical distribution of the 6
glass eel this can compensate the deficiency of the identification of the glass eel by shape.
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Tab.1 Sequences of random primers screened out for RAPD analysis of eels
Primers code Sequence( 5’ — 3”) Primers code Sequence(5’— 37)
S6 TGC TCT GCC C S28 GTG ACG TAG G
S7 GGT GAC GCA G S29 GGG TAA CGC C
S21 CAG GCC CTT C S30 GTG ATC GCA G
S23 AGT CAG CCA C S42 GGA CCC AAC C
S24 AAT CGG GCT G s45 TGA GCG GAC A
825 AGG GGT CTT G S46 ACC TGA ACG G
S27 GAA ACG GGT G S49 CTC TGG AGA C
0-1 DPS (S)
(D). 2 6 0.701 1 ~0.901 1
RAPD 0
6 DNA  RAPD 1- 4 S21 o
S21.S28.542
( 3).
2.2 6
Nei ' 6 14 ( 4.
6 0.1595~0.583 3 (P<0.05)

0.417 4
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2 14 6 RAPD -PCR

Tab.2 Number of bands amplified by 14 random primers in 6 populations of ell

/ P/% S D
Species of Polymorphism Percentage of Mean genetic Mean genetic
glass eel bands polymorphism loci similarity index distances
31 34.83 0.901 1 0.098 9
(A. mossambica)
24 26.96 0.863 1 0.136 9
(A. japonica)
20 22.47 0.889 9 0.110 1
(A. marmorata)
24 26. 96 0.803 8 0.196 2
(A. rostrata)
12 13. 48 0.701 1 0.298 9
(A. anguilla)
28 31.46 0.788 7 0.2113
(A. celebesensis)
MO1234567891012345678910 M12345678910111213141516171819
HO12345678910123456787910
2000 bp
2000 bp 1 000 bp
1000 bp
750 bp 1200p
500 bp 500 bp
250 bp 250 bp
100 bp 100 bp
M: DL 2000 DNA Marker; 0: ; M: DL 2000 DNA Marker; 1 ~10: ;
1~10 ;11 ~20 o 11 ~20: o
M: DL 2000 DNA Marker; O: blank control; M: DL 2000 DNA Marker;
1 ~10: A. mossambica; 11 ~20: A. japonica. 1 ~10: A. rostrata; 11 ~20: A. anguilla.
1 821 . 2 821 .
Fig.1 The electrophoresis patterns by primer S21 Fig.2 The electrophoresis patterns by primer S21
in A. mossambica and A. japonica in A. Rostrata and A. Anguilla
3 6 RAPD - PCR

Tab.3 RAPD - PCR makers for identification of 6 populations eel

Primers code A. mossambica A. japonica A. marmorata A. rostrata A. anguilla A. celebesensis
S21 1 000 800 550 400 550 400 1 000 600 800 700 1 000 800 1 800
S28 1 500 1 000 1 000 1 500 750 1 000 700 750 400
S42 2000 1200 1000 750 2000 1200 750 1200 1 000 1 800 1200 1200 2200 1600 1200
DPS . ( UPGMA) 5 UpP-

GMA o
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M 1 23 4 56 78 910
2 000 bp ,

' 2 000 bp
1000 bp :-"'"---""---
750 bp 8 222 iod
500 bp - o P

500 bp
250 bp
100 bp 100 bp

M: DL 2000 DNA Marker; 1 ~10: o M: DL 2000 DNA Marker; 1 ~10: o
M: DL 2000 DNA Marker; 1 ~10: A. marmorata. M: DL 2000 DNA Marker; 1 ~10: A. celebesensis.
3 821 4 S21
Fig.3 The electrophoresis patterns by primer S21 Fig.4 The electrophoresis patterns by primer S21
in A. marmorata in A. celebesensis
4 6

Tab.4 Genetic similarities and genetic distance between 6 populations of ell

A. mossambica A. japonica A. marmorata A. rostrata A. anguilla A. celebesensis
0.476 2 0.490 5 0.1952 0.226 2 0.252 4
A. mossambica
0.5238 0.433 3 0.273 8 0.3333 0.283 3
A. japonica
0.509 5 0.566 7 0.2429 0.266 7 0.426 2
A. marmorata
0. 804 8 0.726 2 0.757 1 0.5833 0.297 6
A. rostrata
0.773 8 0. 666 7 0.733 3 0.416 7 0.1595
A. anguilla
0.747 6 0.716 7 0.573 8 0.7024 0.840 5

A. celebesensis

o

The figures right above the diagonal represent genetic similarities left below the diagonal represent genetic distance.
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Ecficient
56
Fig.5 Culster relationship of 6 populations in eel by UPGMA method

based on Nei’ s genetic distance



* 688 * 32

RAPD N 6 o 6
RAPD 7. Qu "
RAPD N ( Muraenesox cinereus) DNA
3 : 9 . . 18
4 o
o 6
RAPD ( 1= 4
“RAPD i SCAR

1 Ege V. A revision of the genus Anguilla show a systematic phylogenetic and geographical study J . Dana Report 1939 16
(3):1-256.
2 . ( ) M. : 1972:4 -75.

3 Castle P H ] Williamson G R. On the validity of the freshwater eel species Angauilla ancesiralis ege from Celebes J . Co—
peia 1974(2) : 569 -570.

4 () J. 2006 2:1 -2.

5 CITES I J. 2007 10:9 -11.

6 . J. 2008 5:3 -5.

7 I 2008 2(4):7-12.

8 Williams J G K Kubelik A R Livak K J et al. DNA polymorphism amplified by arbitary primers are useful as genetic makers

J . Nucl Acids Res 1990 18(22) :6531 -6535.

9 . RAPD 3 J. 2002 9( 3) :269 -272.

10 Qiu J J Yi P L. Random amplified polymorphic DNA analysis of eel genome J . Cell Research 1999 9( 3) :217 —223.

11 . : N M . : 1998: 186 - 193.

12 Lynch M. The similarity index and DNA fingerprinting J . Mol Biol Evol 1990 7(5) :478 —484.

13 Nei M Li W H. Mathematical model for studying genetic variation in terms of restriction endonucleases J . Proc Nat Acad
Sci USA 1979 76( 10) : 5269 —5273.

14 Nei M. Genetic distance between populations J . Am Nat 1972 106( 949) : 283 —292.

15 . DPS M . : 2002:249 -267.

16 Nei M. Estimation of average heterozygosity and genetic distance from as mall number of individuals J . Genetics 1978 89
(3) :583 —590.

17 Williams D J Kazianis S Walter R B. Use of random DNA( RAPD) for identification of largemouth bass amplified polymor—
phic subspecies and their intergrades J . Trans Am Fish Soc 1998 127(5) : 825 —832.

18 . N RAPD J . : 2006
25(3) :254 -257.



