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1
Tab.1 Selective amplification primers and their sequences used in AFL P analys's
EcoR | (5 -3) Mse | (5 -3)
E1l GACTGCGTACCAATTC AAC M1 GATGAGTCCTGAGTAA CAC
E2 GACTGCGTACCAATTCAGC M2 GATGAGTCCTGAGTAA CTG
E3 GACTGCGTACCAATTCACG M3 GATGAGTCCTGAGTAA CCA
E4 GACTGCGTACCAATTCATG
3 , 1 2. 30 , 675
6% , 100 750 bp ,
3 54 |
1.4 48.24% 64.81 % , AFLP
, 1 , 13 111 (
( ). “ 0 POPGENE 2).
1.32 2.2 2
Shannon 2 ,9
(Gs) AMOVA 388 368
(Fs) , , Shannon
57.48% 0. 330 1 54, 52% 0. 301 8
(p>0.05) , Shannon
2 L
2.3
2.1 AFLP 675 81 94
9 , 94 2
2 9

Tab.2 Number of fragments percent polymorphic loci ,polymorphic rate of yellowfin tuna( Thunnus albacare) and

bl uefin tuna( Thunnus thynnus) using 9 pairs of primers

! %

El/ M1 68 42 36 61.76 52.94
El/ M2 84 49 41 58.33 48.81
E1l/ M3 76 39 43 51.32 56.58
E2/ M1 71 42 39 59.15 54.93
E2/ M2 85 a7 41 55.29 48.24
E2/ M3 54 35 35 64.81 64.81
E3/ M1 70 44 40 62. 86 57.14
E3/ M2 89 54 54 60.67 60.67
E4 /M1 78 42 48 53.84 61.54

675 388 368

75 43 39.56 57.48 54.52
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Tab.3 Parametersof genetic diversity for two tested tuna

populations

Nei Shannon

& Fs

0.2309 0.3301 0.7921 0.8379

0.2185 0.3018 0.1621

3
79.21%

.AMOVA

. F«

3.1 AFLP

SSRY
AFLP

2 : 43
, 51 AFLP
, G =0.792 1,
,23.46 %
,83.79%
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. Han
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AFLP
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35 54 )
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57.48%
0. 301 8.

0.330 1,

Han [

54.52 %
,Han 3% ,

) 180,
57 %,

RA PD
[14]
, Gx
Shannon AMOVA 3
Nei 2] Gx 1
. G« 0.7921,
Wright?!  Fg
, F«>0.15 , Fs (0.8379)
0.15(p<0.05, ),
AFLP
(21, AFLP
Xu 4 4
(44.31%  36.69 %) (2]
(46.18 %) (28]
(51.70 %) (51. 99 %) (27]
(Cirrhinus molitorella) (41.5 %) 28]
(Veras permoseri) (23.29 %)

(41.10 %)

Liu ™

( Paralichthys olivaceus) (60. 92 %

65.78 %) [30]
jor) (58.4 %

, 2001

46% 48 % ,

( Pagrus ma-

64 %) Chen Y

(Cynoglossus semil aevis) (40 %

77 %)

1980

[32]



6 AFLP 893 -
, [15] J. [M].
, ,2002.
[16] Vos P,Hogers R ,Bleeker M ,et al. AFLP: a new tech-
, nique for DNA fingerprinting[J]. Nucleic Acids Res,
1995 ,23(21) :4407 - 4414,
[17] , : ;
1 (M] [J]. ,2007 ,31(2) :278 -
’ ' ' 281.
1988, [18] Sahi Hannachi A ,Chat ti K,Saddoud O ,et al. Genetic
[2] ' ' ' diversity of different Tunisian fig( Ficuscarical .) col-
(3] 1. 2007 3(4) :74[:]]79 ; lections revealed by RAPD finger prints [J] . Hereditas,
, 2008 ,23(1) :22 - 25. 2906’143:15' 22. _ _ _
[19] LiuY G,ChenSL ,LiB F .t a.Anayssof genetic var-
4] 9] ' ' 2006 6(2) :81- 91 iation in selected stocks of hatchery flounder , Paralich-
[5] Broughton R E,&ldJ R. Microsatellite development and thys olivaceus, using AFL P markers[J]. Biochemica
survey of variation in northern bluefin tuna ( Thunnus Systematics and Ecology ,2005,33:993 - 1005.
thynnus) [J]. Mol Mar Biol Biotechnol ,1997,6: 308 - [20]  Han KBy B. Use of AFLP anayses to assess genetic
314, variation in morone and thunnus species [J]. Marine Bio-
[6] Takeyama H ,Chow S,Tsuzuki H ,et a. Mitochondrial technology ,2002,,4:141 - 145.
DNA sequence variation within and between tuna Thun- [21] Masatoshi Nei ,Aravinda Chakravarti. Drift variances of
nus species and its application to speciesidentification[J]. Fsr and Gsr statistics obtained from afinite number of i-
Journdl of Fish Biology ,2001 58 :1646 - 1657. wlated populations [J] . Theoretical Population Biology ,
[7] Chow S,Inoue S. Intrarand interspecies restriction frag- 1977,11(3) :307 - 325.
ment length polymorphism in mitochondrial genes of [22] Wright S. The genetical structure of populations[J]. An-
Thunnus tuna species[J]. Bulletin of the National Re nalsof Eugenics 1951 ,15:323 - 334.
search Institute of Far Seas Fisheries, 1993, 30: 207 - (23] ’ ' ! ARLP
295, [3]. ,2002,9(3) :198 -
[8] Terol J,Mascarell R,Fernandez Pedrosa V ,et a. Statisti- 202.
cal validation of the identification of tuna species: boot- [24] Xu Xizofei ,Zhang Quangi ,Wang Zhigang et d. Assess
strap andlysis of mitochondrial DNA sequences[J]. Agr ing genetic diversty of wild populations of Japanese
Food Chem ,2002 ,50:963 - 969. flounder usng AFL P markers[J]. Acta Oceanological
[9] Ward R D. Population genetics of tunas [J].Journal of Sinica,2006 ,25(3) :82 - 89.
Fish Biology ,2006 ,47 :259 - 280 [25] , , ,
[10] ScolesD R, GravesJ E. Genetic analysis of the popula 1. 12004 ,34(5) :
tion structure of yelowfin tuna ( Thunnus albacares) , 816 - 820.
from the Pacific Ocean[J] . Fish Bull U S,1993,63:690 [26] , : ,
- 698. AFLP [J]. ,2006 ,30(5) :640 - 646.
[11] : , [27] , , . AFLP [J].
31 . 2007 , 31(12) :88 - 94. ,2007 ,3(3) :57 - 61.
[12 ] , , [28] , , ,
[31. ,2003,20(3) :25- 31. AFLP [31. ,2008 ,32(3) :321
[13] , . [J]. - 326
,2005(3) :66 - 72. [29] LiuY G,Chen SL ,LiB F et a.Anadyssof genetic var-
[14] , , , iation in selected stocks of hatchery flounder , Paralich-

[J1.
,2008 ,47 (4) :585 - 590.

thys olivaceus ,using AFL P markers [J]. Bioch System
Ecol ,2005,33(10) :993 - 1005.



894 - ( ) 2009

[30] , , . AFLP netic sex in half-smooth tongue sole ( Cynoglossus sem-
[J] . , ilaevis) [J]. Mar Biotechnol ,2007 ,9(2) :273 - 280.
2001 ,25(4) :289 - 293. [32] ,
[31] Chen SL ,LiJ,Deng S P,et a. Isolation of female-spe- (3 [J1. ,2002 ,17(11) :17 - 21.

cific AFL P markers and molecular identification of ge

CGenetic Diversity of Thunnus thynnus and
Thunnus al bacares Stocks by AFL P

WAN G Ding,SU Yong-quan ,MAO Yong,XU Bin,WANGJun"’
(College of Oceanography and Environmental Science,Xiamen U niversity ,Xiamen 361005 ,China)

Abstract : Thunnusisaimportant commercially marinefish species,whichis widely distributed. Thunnus has been intensvely studied
in China,including its basic biological characteristics in fishery and artificial reproduction. However ,very few studies on Thunnus
were focused on genetic diversity ,which has become an obstacle to further researches on the protection ,management ,rational exploi-
tation and sustainable utilization of Thunnus resources. The genetic diversity of wild Pacific blue-fin tuna ( Thunnus thynnus) and Pa
cific yellow-fin tuna ( Thunnus al bacare) were investigated by using amplified f ragment length polymorphic (AFL P) in the present pa
per. AFL Pfingerprinting was regarded as one of the most useful techniques in nowadays for DNA fingerprint analysis. The results
showed that a total of 675 DNA amplification bands ranging from 100 750 bp were produced usng 9 pairs of primer combinations,
and 35 54 polymorphic loci were detected per primer combination. The percentage of polymorphic loci and Shannon’ s information
index of the bluefin and yellow-fin tuna were 57. 48 %,0. 330 1 and 54. 52 %,0. 301 8 ,respectively. Both populations were at the
same high level of genetic diversity. AMOVA anadyss (83.79 %) indicated that a certain extent of differentiation in two species.
There were 83. 79 % of variance was among the populations and 16. 21 % of variance was within a population. Compared with other fi-
shes ,both tuna species possessed rich population genetic diversities. The information of genetic diversitiesin different populations will
give us theoretical guidance in breeding and genetic improvement.

Key wor ds: Thunnus thynnus; Thunnus albacares; A FL P;genetic variation ;genetic resources



