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et al, 2007)
, COlI 1.3
7 , Mega 5.1 R
Kimura 2-paramter (K2P)
(Kimura, 1980)
, (Unweighted Pair
1 Group Method with Arithmetic Means, UPGMA)
1.1
DnaSP 5.1 (Haplo-
type diversity, Hd) (Nucleotide diversity,
75% ; P (09)
1.2 DNA , Mega 5.1 K2P
100mg 26 NJ UPGMA
TIANamp DNA ( Arlequin 3.1
) COl (F-statistics, Fy) ( 1000),
LCO1490 HCO2198 (Folmer et al, 1994) : (AMOVA)
5-GGTCAACAAATCATAAAGATATTGG-3', 5-AAAC
TTCAGGGTGACCAAAAAATCA-3',
PCR : 2
2uL 10x PCR , 1.5mmol/L Mg**, 200pumol/L 2.1 Col
dNTPs, 1U Tug DNA s 0.4pmol/L, , 592bp
2ulL DNA (10—100ng/uL) PCR : COlI , 16 , 87
94°C 4min; 94°C 40s, 48°C 1min, 72°C 1min, 30 ()
; 72°C 10min PCR 60.83%
F1TARMEBR COl £ E R ERFFIBEAM (%)
Tab.1 Percentage of base composition of partial COI gene sequences in the seven 7. granosa populations
A G T C A+T G+C
21.35 24.28 39.43 14.94 60.78 39.22
21.45 24.03 39.57 14.95 61.02 38.98
21.49 23.99 39.53 14.99 61.02 38.98
21.71 24.24 39.36 14.70 61.07 38.94
21.38 24.28 39.45 14.89 60.83 39.17
21.19 24.42 39.53 14.86 60.72 39.28
21.11 24.41 39.53 14.95 60.64 39.36
Average 21.34 24.17 39.49 14.90 60.83 39.07
2) , 62 ) 26 Hapl4
26 , 4 , 35.5%
15.4%, 22 2.2
Hap5 2 ( ) 3,
Hap8 4 ( ( )
Hap13 2 ) : Hd 0.914—1.000, 1.18—15.7,

Hapl4 5 (

P, 0.01182—0.07095, K

7.0000—42.00);
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F2 R 26 MRIBERE T NREPHSH

Tab.2 Distribution of 26 unique haplotypes of COI sequences across the seven 7. granosa populations

( ) GenBank
Hapl (1) 1 1 KJ569280
Hap2 (1) 1 1 KJ569281
Hap3 €8 1 1 KJ569282
Hap4 (1) 1 1 KJ569283
Hap5 (1), 2) 3 2 KJ569284
Hap6 1 1 1 KJ569285
Hap7 (1) 1 1 KJ569286
Hap8 3), (1), 7, 2) 13 4 KJ569287
Hap9 1) 1 1 KJ569288
Hap10 (1) 1 1 KJ569289
Hapll (1) 1 1 KJ569290
Hap12 (1) 1 1 KJ569291
Hap13 (1), (1) 2 2 KJ569292
Hap14 4), (1), 3), (1), (13) 22 5 KJ569293
Hapl15 (1) 1 1 KJ569294
Hapl6 (1) 1 1 KJ569295
Hapl7 €8 1 1 KJ569296
Hap18 (1) 1 1 KJ569297
Hap19 (1) 1 1 KJ569298
Hap20 (1) 1 1 KJ569299
Hap21 (1) 1 1 KJ569300
Hap22 €8 1 1 KJ569301
Hap23 (1) 1 1 KJ569302
Hap24 (1) 1 1 KJ569303
Hap25 €8 1 1 KJ569304
Hap26 (1) 1 1 KJ569305
#3 EF COIEBEREFTIN TN RHBRMBEEZZHESE
Tab.3 The genetic diversity parameters of partial COI gene in the seven populations of 7. granosa
15 4 4 2 16 19 2 62
(h) 10 4 4 2 8 5 2 26
(Hd) 0.914 1.000 1.000 1.000 0.800 0.532 1.000 0.834
(%) 15.68 13.82 14.00 1.18 1.35 0.51 0.34 17.36
(P) 0.02407 0.06982 0.07095 0.01182 0 00307 0.00124 0.00338 0.01665
(K) 14.248 41.3333 42.000 7.0000 1.81667 0.73684 2.000 9.85722
( ) : Hd Fy 4
0.532  1.000, 0.507 0.338, P; , ;
0.00124 0.00338, K 0.73684, 2.000, ,
(P K ) 5

K2P Mega 5.1 ,
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x4

MEARE I URBXI AL L)
Tab.4 Genetic distances between populations (below diagonal), genetic distances within populations (in bold values) and pair-wise
F (above the diagonal) of the seven populations of 7. granosa based on partial COI gene

ETF COIERRBRFIIN 7T NRMBHABZREEBALT). BHARNEEEESHEKET)

0.0265 -0.01001 0.00889 -0.13572 0.00617 -0.19022 0.06304"
0.0471 0.0784 -0.31674 -0.17854 0.32410 -0.23371 0.38800
0.0483 0.0601 0.0797 -0.17953 0.33155" -0.20541 0.41622"
0.0196 0.0461 0.0469 0.0119 0.37906" 0.31082 0.72502"
0.0148 0.0407 0.0417 0.0077 0.0031 0.43256 0.39556"
0.0163 0.0414 0.0432 0.0111 0.0055 0.0034 0.30457
0.0145 0.0397 0.0413 0.0088 0.0035 0.0024 0.0012
* 0.01<P<0.05, ** P<0.01
; Tamura & Nei AMOVA (
( ) ; 5) , 90.51% ,
9.49% ,
UPGMA , (NJ) (UPGMA)
7 26 2,
(D 3 s 26 R
Hap2, Hapll  Hapl2 ,
RAY
, NJ UPGMA
e . s
’ F5 BT COIEEFBRFTIN TN RMBKBRETRN
- AMOVA 5 #ff
RN Tab.5 Hierarchical AMOVA results based on the partial COI
sequences of the seven populations of 7. granosa
BT (%)
DA 6 56.223 0.53508Va 9.48
55 281.051 5.11001Vb 90.52
[0 61 337.274 5.64509 100
Va , Vb
Erg
0.001 3
1 7 UPGMA 3.1 COol
Fig.1 UPGMA dendrogram based on genetic distances of seven 7 A+T
populations of 7. granosa ’
60.83%, G+C ( D,
Tamura & Nei (Tamura et al., 1993) , DNA (Chen et al,
Fu( 4 ( 2009; 2009; , 2012) Grant
) , Fy (1998) DNA ,
4 : (0—0.05), (0.05—0.15),
(0.15—0.25) (>0.25) (Hd<0.5)
, (P:<0.005),
Hd P, Hd P;

>
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, Grant 0.0016),
(1998)
Ni (2012)
, COI ITSI , ESUs,
ESU ,
( 26
) : Hap2( ) Hapll( )
Hap12( ) :
3.2 , Ni (2012) ESU ,
(2005) (2009)
( ) , ( , ,
, 0.1521— ) (
0.1540,
(0.1529) ( 3 (
( 0.0006, ) (0.0196—0.0601)

Hap15

Hap16

Hap18

Hap9
Hap13

]

Hap19

Hap1

Hap3
Hap20

Hap8

70 Hap6

g

Hap7

Hap21
Hap23

69 Hap25
Hap26

y

60

Hap5
Hap4
Hap14
Hap24

y

Hap22
Hap2

100

67 Hap11

y

Hap12

0.5

2 26 COI NJ
Fig.2 The NJ dendrogram based on the sequences of 26 haplotypes of I. granosa
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54 — Hap25

100

3

0.5

26 COI
Fig.3 The UPGMA dendrogram based on the sequences of 26 haplotypes of 7. granosa

UPGMA

( ) (0.0088— , : , 2002.
0.0432), (0.0024— , 26(5): 440—447
0.0055) ( 22 ) , 1983. il
’ 40—41
> ( > s , , 2011. (Tegillarca granosa)
> ) ) ( ) ) , 42(D):
119—123
¢ 3% ’ . , , 2009. col
Fst AMOVA ( ), 37(3): 60—65

’ ( : , 2004,

90.52) R ,39(3): 47—50
) , , 2004.

’ ,28(3): 339—342
1980 ( ) , , , 2009. COl
( , 1995), ,30(1): 17—23
) , , 1995.
,25(4): 503—510

) , , 2010.

, , , 2005. (Tegillarca granosa) , 3(3): 80—84

) > , , 2003. 5
36(3): 227—234 ,21(3): 34—41
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GENETIC DIVERSITY OF DIFFERENT POPULATIONS OF TEGILLLARCA GRANOSA
IN COASTAL WATERS OF CHINA BASED ON PARTIAL COI GENE SEQUENCES

LIU Chun-Fang"?, LICui"? ZHANG Zhen', WANG Hai-Yan'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract
Beihai, Zhanjiang, and Zhangzhou, and North China in Rongcheng and Weihai in coastal waters, from which 592bp

We collected 62 Tegillarca granosa samples from seven populations i.e., South China in Haikou, Fangchenggang,

nucleotide sequences of mitochondrial COI gene fragments of 7. granosa were obtained, and 103 variable nucleotide
positions and 26 haplotypes were revealed in the seven populations. The haplotype diversity (H,) was 0.834, the nucleotide
diversity (P;) was 0.01665, and the average nucleotide difference (K) was 9.85772. Results show high genetic diversity
within populations. The genetic distances and genetic diversity parameters within populations suggested that genetic
diversity and genetic differentiation coefficient within 7. granosa populations in coastal waters of China increased north to
south generally. The dendrograms in the neighbor-joining method based on the sequences of the 26 haplotypes and in the
UPGMA (Unweighted Pair Group Method with Arithmetic Mean) method based on genetic distances show close
relationship between Rongcheng and Weihai, and then the two populations join a clade with Zhangzhou population, while
the southern groups did not form any independent clade.

Key words genetic differentiation

Tegillarca granosa; COI; genetic diversity;
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