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RAPD (Simple sequence repeats, SSRs) ( Thunnus thynnus)
. 18 RAPD s 96 s 32
R 33. 3, Shannon s 0.243 0, H 0.1926; SSRs 10
SSRs 100% , Shannon s 1. 162 2, 0.648 6.
(PIC) 0.3571~ 0.8187, 0.546 2,
; RAPD;
Q75 A : 0438 0479( 2008) 04 0585 06
( Thunnus) ( Perciformes), 1.2.1 DNA
(Scombroidei) , (Scombridae)'", Sambrook / bl
, 15~ 20 mg 1.5 mL Eppendorf
, 2 ,TE (10 mmol/mL Tris, I mmol/ mL ED-
TA,pH=8.0) ~2 R 600 M. DNA
« . , (T hunnus thyn- (570 UL TE+ 30 ML SDS) 3 ML :
nus) , , , 2 (V. v
DHA EPA , = 25 °24) 1 ,
, o« » , DNA, 70% ,
, , 100 HI. 4C :
, DNA 1% Power PAC 300
> , —-20TC
, RAPD 1.2.2 DNA RAPD
, , 72 46 RAPD
" 60 RAPD (S201~ S240, S2101
~ $2120) 18
1 ( 2). PE9700 PCR .
25HBL DNA20 ng, 10 pmol/
1.1 L, NTPs 100 Hmol/L, Mg” 1.5 mmol/L, 1 x PCR
2 27030697 j_ buffer, Tag DNA 1 U.
) ) - :94°C 5 min; 45 :
3.24 cm, 9. 24 £1.20 ke, 94°C, 45 5, 36 C, 60 53 72°C, 90 s; nT s
21.66£1. 12 em, 90% min, 4 °C 1.5% Power
-0¢ PAC300 , EB
L1 SONY DSG W50
1.2.3 DNA
£2007-09 13 McDowell ¢
(2004NZ203) 10 (1),
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. 25 UL, DNA20 ng, 10
pmol/L, ANT Ps100 Hmol/ L, Mg™ 1.5 mmol/ L, 1 x
PCR buffer, Tag DNA 1U.PCR ,
Ttho4 :95C 5 min;

94C 45 s; ( 1), 60 s; 727C, 60 s, 35
cycles, 72°C, 5 min; T tho4 :94 C 5 min,

46 ,
(PPB, Percentage of polymorphic bands)

( H, average heterozygosity), Nei
(h, Nei s(1973) gene diversity)

(1, Shannon s information index).

’
Shannon s

DNA 1

94C 60s,52C 30s,72C 30 s, 7 cycles, 94C 30 s,
52°C 30s,72C 30 s, 33 cycles, 72°C 5 min. PCR , ) 1,
, (98% .10 0. Popgene 1.32
mmol/L EDT A, 0. 05% , 0. 05% ), (na) (ne)
95°C 5 min, ' (Allele frequency) ( Expected ho-
6% Bio Red Sequi Zen Cell 38 x mozy gosity, H o) ( Expected heterozygosity,
50 - He) ( Polymorphic information corr
1.2 4 ’ tent, PIC)
RAPD: RAPD ,
2
) ) 1 2.1 RAPD
0 , RAPD 46 DNA
0.95 RAPD , 1 S218
, 0.05 0.95 , S221 46 DNA
0.05 . Popgenel. 32 18 3~ 7 ,
1 10
Tab.1 T en SSRs loci, their sequence and annealing t emperature
Genebank
(©)
TthS AF441226 56 (CTGT) 4 FAGGGGGTGGACAAAATAAAAGG
RTGGGAGTGGAGAATGACAGGAGAG
Tthl0 AF441228 52 (GACA)6 FGCTGAGCACGCATTTACTGTAG
R CGT CACAACCTTCCAACT CG
Tthl 14 AY 396538 57 (CTTT)2(CT)6 FTCCAGAAGATATT CCCTCATTTGT A
RAAGCCGTCAGCGAAGCCTAAC
Tth152 AY 396539 60 (CT)10 FATGCCGCTCT GATGAGGTTA
RCTTGTTCTTCCCCGACACTG
Tthl57 AY 396540 60 (CA) 13 FCAAGAGGCTTAAAGCAAACTC
R CATGAATGGGTTCCTTCATC
Tthl178 AY 396541 57 (CCT)7CTT(CCT)4(CT) 2 FAGACATCTGCAGGAAGTG
RAAAGAACT GCAACATGACA
Tthl85 AY 396542 60 (TG) 11 FAGCCTT CGATGCACCCGTCTTAC
RATCATGCTT CCACTGCCCACTCTC
Tth21 AF441229 54 (GACA)S FGACAGAGAGACAGAGAGAAGGGGAG
R CACAGAGTTGATAACAGCGGCAG
Tth38 AF441231 54 (GACA)4 FACAAGCAGCCATAGAGCAGCAC
R CAACAAGCAAAATGACCGCC
Ttho4 AB043131 52 (CA) 15 FCCTTCATCTTCAGTCCCATC

RCTGTTCATCTGT TCGCCC
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1 S218  S221 RAPD
Fig.1 RAPD amplification fingerprint of the primer S218 and S221

T2l :

2 Tth10  Tth21  SSRs
Fig.2 SSRs amplification fingerprint of the primer Tth10 and Tth21

0.25~ 2.0 kb. 96 R 2 RAPD
32 , 33. 3% Tab.2 RAPD primers and their sequence used in the analy
(2. RAPD , sis of the genetic diversity and the amplified results
H 0.192 6,
Nei h 0.129 5, Shannon’ s 1%
I 0.2430. $201  GGGCCACTCA 6 1 16.7
2.2 $202 GGAGAGACTC 7 5 71.4
$209 CACCCCTGAG 3 2 66.7
10 $2101 GGAGCTGACT 3 0 0
72 s 3 4
$2104 GACAGGTTGG 5 2 40.0
.10 $2114 CCGCGTTGAG 6 1 16.7
(2, $2115 ACGCGAACCT 7 3 42.9
- Tth21 (2 ), Ttho4 $2118 AGCCAAGGAC 5 2 40.0
(10 );10 (Obs_ S214 AATGCCGCAG 4 2 50
Het) 0.388 9~ 0.9861,Tth152 $216  GGTGAACGCT 3 1 33.3
(Obs _Het) (0.388 9), (Obs_ S218  GATGCCAGAC 7 2 28.6
Hom) (0. 611 1), Tthod (Obs _ $220  GACCAATGCC 6 2 33.3
Het) (0. 986 1) (PIC) $221  TGACGCAT GG 6 4 66.7
0.357 1~ 0.818 7,Tth152 PIC ,Ttho4  PIC $226 ACGCCCAGGT 5 1 20.0
, ) $227  GAAGCCAGCC 7 0 0
$228 GGACGGCGTT 4 1 25.0
3 $234  AGATCCCGCC 5 1 20.0
$237  ACCGGCTTGT 7 2 28.6
3.1 96 32 33.3
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. 588 ¢ ( ) 2008

3
Tab.3 Genetic parameter statistics of all SSRs loci
Nei
na ne Obs_H om Obs_Het Exp_Hom Exp_Het Nei PIC
Tths 72 4.0000 2. 1869 0. 5139 0.4861 0.4535 0. 5465 0.5427 0. 4619
Tth10 72 4.0000 2. 2578 0. 4167 0.5833 0.4390 0. 5610 0.5571 0. 4732
Tthil4 72 4.0000 2. 6136 0. 4306 0.5694 0.3783 0. 6217 0.6174 0.5515
Tth1S2 72 3.0000 1. 6517 0.6111 0.3889 0.6027 0. 3973 0.3946 0. 3571
Tth1S7 72 6.0000 3. 4745 0.2917 0.7083 0.2828 0. 7172 0.7122 0. 6649
Tth178 72 6.0000 1. 7645 0. 5694 0.4306 0.5637 0. 4363 0.4333 0. 3861
Tth185 72 6.0000 3. 0784 0. 0833 0.9167 0.3201 0. 6799 0.6752 0. 6321
Tth2l 72 2.0000 1. 9813 0. 4028 0.5972 0.5013 0. 4987 0.4953 0. 3726
Tth3 72 7.0000 4. 4063 0. 1806 0.8194 0.2215 0. 7785 0.7731 0. 7442
Ttho4 72 10.0000 6. 1751 0. 0139 0.9861 0.1561 0. 8439 0.8381 0. 8187
Mean 72 5.2000 2. 9590 0.3514 0.6486 0.3919 0. 6081 0. 6039 0. 5462
4 10
Tab.4  Allele frequencies of 10 SSRs loci

0.388 9~ 0.986 1( 3), Takagi Tths 1 0. 0069 6 0.0069

' 1999 0. 564 2 0.0764 | Tthiss 1 0.0208
~ 1. 000 , , 3 0.5833 2 0.0278
i 4 0.3333 3 0.2361

Carlsson ¥ Tth10 1 0.3611 4 0.4931

2 0.5556 5 0.1181

Carlsson mtDNA 3 0.0556 6 0.1042
5 4 0.0278 | Th21 1 0.4514
Tthi14 1 0.5208 2 0.5486

’ 2 0.1944 | Tth38 1 0.0417
(PIC) 3 0.2708 2 0.0625

7 pies 0.5 4 0.0139 3 0.1250

Tth152 1 0.1597 4 0.2222

o 0.25< PIC< 0.5 2 0.0833 5 0.3750

" X 3 PIC<0.25 3 0.7569 6 0.1042

. ’ Tth157 1 0.0208 7 0.0694

10 , Tth114 Tth157 Tth185 2 0.0903 T thos 1 0.0069

Tth38 Ttho4 ; 5 3 0.3611 2 0.0347
; (0. 546 2) , 4 0.0625 3 0.0486

5 0.0972 4 0.0556

, , 6 0.3681 5 0. 1042

. Tth178 1 0. 0069 6 0.1597

, 2 0.0208 7 0.1667

(H ap lostethus atlcmticu,s)“oJ 3 0.7222 8 0.2639

4 0.2083 9 0.1458

5 0.0347 10 0.0139
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Primary Research of Genetic Diversity of the Natural Stock of
Pacific Bluefin Tuna ( Thunnus t hy nnus )

* .
QIU Fan,SU Yong quan, FU Meng-na, WANG Jun , DING Shao xiong
(College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract: The genetic diversity of wild Pacific bluefin tuna( Thunnus thynnus) was investigated by using the simple sequence re

peats (SSRs) and randomly amplified polymorphic DNA (RAPD). Of the random primers screened, 18 produced highly reproducible

RAPD bands. A total of 96 discernible DNA fragments were detected, of which 32 being polymorphic. T he percentage of polymor

phic, Shannon s index and the average heterozygosity were 33.3%,0.243 0 and 0. 192 6 respectively; Of the SSRs primers screened,

10 produced highly reproducible SSRs bands. The percentage of polymorphic, Shannon s index and the average heterozygosity were

100%,1.162 2 and 0. 648 6 respectively. The polymorphic information content ( PIC) of poly morphic loci varied between 0.357 1~

0.818 7, and the average PIC was 0. 546 2. It seemed that genetic diversity of the Pacific bulefin tuna population was at a high level.

Key words: Thunnus thynnus; genetic diversity; RAPD; SSRs
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