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Abstract: Partial sequences of the mitochondrial DNA cytochrome ¢ oxidase subunit I gene (COIl) of seven
Tegillarca granosa populations, which were collected from China's coastal areas, were amplified by polymerase chain
reaction (PCR). The length of COI gene of 38 Tegillarca granosa individuals from seven populations was all 660bp. One
hundred and three variable sites were detected in the nucleotide sequences of 660 bp, and 17 different haplotypes were
identified. The result showed that the seven populations could be divided into two groups based on the the genetic
distance and phylogenetic analysis of their COIl gene sequences. The two groups were classified as Group in the Northern
Fujian (including Fujian) and Group in the Southern Fujian. Group in the Northern Fujian was composed of five
populations and the genetic distance was 0.0016. Group in the Southern Fujian was composed of two populations and the
genetic distance was 0.0006. However, the genetic distance between the two groups was significantly high (0.1529),
which suggested significant genetic differentiation between the two groups. It suggested that Group in the North of Fujian
(including Fujian) and Group in the South of Fujian should be the same species, but they were different subspecies.
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AR LU CRRGHEE, RED Je kR g LLrg )
2R v X () e A7 7 B R s oAk, R &
JE 120 g S R e T AR W] 23 A R EHE (Li et al,
2003a; Zhang et al, 2004; Lii et al, 2005), P&
TEIRN R 26 52 23 SRR ) AR 4G 2 TA), DLIREIAT
BRI, EARERIEG > 52k B, PIRRER AN
() TR i) A B R, 1T P IS P SR A4 ) i)t
fERE 25T (Lietal, 2003a; Liietal, 2005). {H
X T A DA AG R 2 DL R 3K ANV B 2R ) 4 28
AT BIIRR R, RAE A A FFNIE 2
MEFf,  BAA A [ BR O (1) 22 S 2L — 20 1
S A AR R E

£ ki1A DNA (Mitochondrial DNA, mtDNA)
YE N 3 F 1A AR il ©8CA 7 1 R G2 E T AR I
)77 (Miya et al, 2003), M COI 3 K45 HE
RIS R G PRSI BEART
wifE Z Ry T E S AR R N
(Medina & Walsh, 2000; Kong et al, 2001a; Donald
etal, 2005). AHFFURE T I E AR pg v HLX 1) 7
AU EEREARYE I, E L COl JERIES 4 21 I a2
BT T 8L M 0> T R IR 2

1 #RFITE

1.1 #REkiR

SRR FCRAR T VL5 SRR R . WL 24k
FRIAREAR WL SR FRAE R R B AR . A A
SRFRIERER ARSI R R D SR B
L 7 ANBEE, FERCREESGIEARIE ], ST RIS,
75 R WA ERAE T 95%IKI PR h .

1.2 /7 &

1.2.1 FE[KZ] DNA $2HUR PCR ¢ 38 AN JRdH e
RBEHLIEH 4—6 NFEAR, BAFEARI 0.1g TRAF T
95% I RE LA ALZ, L4 DNA $2HCR 2R/
ST (Zhuetal, 2006).

T COl &5y By 34514k . COl L1490
(5-GGTCAACAAATCAT AAAGATAT TGG-3") #il
COIl H2198 (5'-TAAACTTCAGGGTGA-
CCAAAAAATCA-3") (Folmer et al, 1994; Hafner et
al, 1994), J N FIBH DNA 414 100ng, J Wik %
SRR 50 L, A 10X Ex Taq Buffer S uL,
dNTPs 2 u L (% 2.5mmol/L), 5#)4% 1 uL (20 1
mol/L), Ex Taq i 0.4 u L (2U). PCR Jx V41 Hy
94°C AR 4min; 94°CAETE 455, 54°CiE K 455,

72°CIEMH 1min, 35 MG, 5 72°CLEM 10min.
BRIV ST AN S DNA BRI 4% (6 I, 318
WL 1.2% 1) B IR B A FELKAST N

PCR =ik IR RN, SRt alifh ik S 2t
1k, 5 pUCm-T #fk (BilgAT) &, Hibkz
YN DHS a , fEIEBHIEERE 7, SEHCG R TR,
1 M13 519175 A 8hill /71X (Applied Biosystems
3730, SR IE AT, BLERIE il e 51
(I HER 1 o
122 B WRERTS, MRS58,
COl I FH B M MEGA 3.0 #AFH 1
CLUSTAL b (Kumar et al, 2004), At R4 %
HHTHIAERE . ] DnaSP 4.10.7 B A: 53 et e
I 14% 2 FEE S50 (Rozas et al, 2003), MEGA 3.0
A5y B Ve W RE AR ) () d5E A% BH 25 (Kumar et al,
2004). AL HTRM COl R FF 4 i R 48k
B HTIIRERE , 4 H 44 PAUP 4.0b10( Swofford,
2003), AT A Zcda 3 AR A, 2 Kimura 2-parameter
BHEFE R, ] UPGMA VMRG0 T-H . RGN
93 I EAR FE R H S R 73 T (bootstrap analysis)
(V7735 FERAMFEIIRECR 1000 K.

R

2.1 SREHEHAR COl EEERS FFFI4HE

2.1.1  JedEEAR COl ZERR 3 R AL 41 % COl
FEPR B PCR P48 [l sl DU, MHBRSI
YA, 38 MMl AII 53] 660 bp 1) COI HEA
FBUFA, B RIS E AFELR . H MEGA
3.0 AR AR AR COI 3L K 1 BEF 5 B AL 4H % »
EPTR 2 COl LR v Byaid, T, C, A F1 G
BT S ARV A Eh k. WAL, WL AR A
SRBEAAR . WITRIE AR X 5 AR BRI
FREEFEANK, | AR AN i 13X 2 AN ] )
B2 B b A —30, (AT 5 MRS G 2 MR
R RA RN ZES (R D, | R RGE
X 2 ARG A R T S & A . BT
BRI AT S EHEEm T GHC &
&, KB H LTSI COl JEPIAHAL
(Medina & Walsh, 2000; Harrison, 2004).

2,12 JRUHEER COl LA F LM L ZFEE A
FH Dna SP 4.10.7 %A Hrie sitHEAA COl A 7 B
(st 2 RETESH (LR 2). £E 38 ANRIHFEA
660 bp [¥] COl AN v BOP o4 103 AN 207

2 4
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He FEALR COT SRR PP IR T e I i 1A% 534 19

(15.61%) (W3 3O, #@LAL GLIREhIk. WL
oAb WITLSRTE FRAEAN FARBEAR . AR D B
R P A 22 88y, A CARS (7 RBH T e i
F1) iR 1320 22 S /N, AEA At DA R A 2t
CUAGIIBER I 751 22 SR, O S A A gl DA g F
s LUARTR I A KR, 103 N2 AN AR T
17 ANfEi (R 20, Hpdm g LB 2B DL AE
Gl AEE (35.49%), At LRGSR DL A5 1Y
G15 hE (21.05%), RBARIPIZTIRZE SN
36.246, ZHRZHEMEFEECH 0.0549. TR Eh
WRHAR R ATTEH . PYRTRES . IR

=1

ZHRENEIREAE 7 AR R R 1), O F
P, SR I FRTE AR B AR BEAR I EHL Z RS 4L
ZEFEAK, M) ARV IR 45 g% 2 A 240
B (GR 3D, XA LE LoRshik. #riZqi.
WL ARG FRIA RN FARBEAR . AR AR ) FIAR e AR
7 ZRIETT S RTINS 2 AR
HE R AR R h 2 800 5500 15, “PIIATIR 2 4
0 1.071, BB ZEHEIRECY 0.0016, 4RI
HBEEP AR 2, PRI 2 S HCh 0.400,
R 2 FEMEFR B 0.0006,0 PRI SUREAANY w5 11 22
BAL (103D, P IR 2 750 (36.246) Filix

TREHEEIR COI B A R B Fr 5 Rai B 4H A

Tab.1 Percentage of base composition of partial COl gene sequences in seven
Tegillarca granosa populations

44 Population  FEA#(H Sample number T% C% A% G% A+T%
YC 6 40.4 14.7 20.6 243 61.0
FH 6 40.5 14.7 20.5 243 61.0
YQC 6 40.4 14.7 20.6 243 61.0
YQW 6 40.5 14.7 20.3 24.5 60.8
FD 4 40.4 14.8 20.6 242 61.0
VAl 6 40.9 15.0 21.2 229 62.1
HK 4 40.9 15.0 21.2 229 62.1

YC: 175 Eh3 75 I /A (Yancheng population of Jiangsu province); FH: HiiT ZE 1k 754 I 14 (Fenghua
population of Zhejiang province); YQC: WiVl Jki& %4 #F 44 (Yueqing culture population of Zhejiang
province); YQW: Wil kiE H AR #EA(Yueqing wild population of Zhejiang province); FD: 4 f48 & 754
A (Fuding population of Fujian province); ZJ: | ZR#VLFEFH A4 (Zhanjiang population of Guangdong

province); HK: 5§ 1 IR 4K (Haikou population of Hainan province).

% 2 RHEHK COl ERERBREERSHMESE
Tab.2 Genetic diversity parameters of partial COI gene in Tegillarca granosa populations
Hefk ﬁéz’—( R o REERL o TR BITRZ
KBEGroup  Populate 1 FARURDGHE) PRE ghe ESY mnw perbs
: Sample Haplotype (number) # (h) F(S) .
ion (Hd) (k) (Pi)
number
GNF 28 14 0.722 15 1.071 0.0016
YC 6 G1(1) G2(1) G3(1) G4(1) G5(1) G6(1) 6 1.000 5 1.667 0.0025
FH 6 G1(3) G7(1) G8(1) G9(1) 4 0.800 3 1.000 0.0015
YQC 6 G1(4) G10(1) G11(1) 3 0.600 3 1.000 0.0015
YQW 6 G1(4) G12(1) G13(1) 3 0.600 1 0.500 0.0015
FD 4 GI1(3) G14(1) 2 0.500 1 0.500 0.0008
GSF 10 3 0.378 2 0.400 0.0006
Z) 6 G15(5) Gle(1) 2 0.333 1 0.333 0.0005
HK 4 G15(3) G17(7) 2 0.500 1 0.500 0.0008
Total 38 17(38) 17 0.811 103 36.246 0.0549

h: HLf5 A (Number of haplotypes), Hd: {52! £ Fk(Haplotype diversity), S: £ 47 £1(Number of polymorphic sites), k: P FF IR % 57 4l (Average

number of nucleotide differences), Pi: &2 F£ 154 (Nucleotide diversity).

GNF: #E#LLAEISHE (Group on the north of Fujian province) ; GSF: #a#LAFGZEHE (Group on the south of Fujian province) ; YC: VL7 shykIF=ia Y 14
(Yancheng population of Jiangsu province); FH: il 7=t I74H B A (Fenghua population of Zhejiang province); YQC: #iil sRiE IR AR (Yueqing culture
population of Zhejiang province); YQW: WiVl RkiE H SR FEAA(Yueqing wild population of Zhejiang province); FD: 4 £E48 & F= 5 I (Fuding population of
Fujian province); ZJ: | 43T 325 B4 (Zhanjiang population of Guangdong province); HK: I FiifF I 325 44 (Haikou population of Hainan province).
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IR ZREVEFE R (0.0549) &Rk — KR IA) 1
oAk 22 S T I T

2.1.3  VRUHBEAR) COl JEDN A Bt i ia g M
MEGA3.0 # A v SRR Y COI LR v Byt
FEPE B, 85 F R IR IR P IR J5t A5 BE 25 AR IR B
(0.0005—0.0025), T fEAA ] (1) 1545 B 2 7E 0.0006
—0.1540 (W3R 4>, #RgtLIIbRRE GLordhdi. or
VLZRAL . WL ARG IR A AR BEAR . s i )
2 [A) st AR PR B AR, 7E 0.0011—0.0020 2 [A],
KEEN IBAEEEE R 0.0016. Ha AR ()
AR, Wi 1) 2 (A s AL R 25 2 A 0.0006,
RN B AL EE 25 0.0006. {H AR 2 B AL REAA ] (1)
PALEE AR 0.1521—0.1540, —ANZEPEE) ()L R
20 0.1529, el KT RGN s e R, K
WA FE s A A4k

214 ST REMIIME R TERA COl KN
Wy, AT RE KT N, N
PAUP4.10b 4K 4 1) A o B HC % 4 & R Oy %
(UPGMA) JEX} 17 RGBT T 20 1 R G M 1)

P (B 1) AAEE K171 RG] A R T
PRI TLTh ZR4b. SRIEFRIH. SRS AR AH
I AR AR LG (T, ) AR R oA
PARg A (1D
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Fig. 1 UPGMA phylogenetic trees based on 17 haplotypes

R 47 RMBHANFIRHKE B IRERE RS

Tab. 4 Genetic distance of partial COIl gene within and between seven

Tegillarca granosa populations

A4 WAL P B Genetic distance
Population YC FH YQc YOW FD 7J HK
YC 0.0025
FH 0.0020 0.0015
YQC 0.0020 0.0015 0.0015
YQW 0.0020 0.0015 0.0015 0.0015
FD 0.0016 0.0011 0.0011 0.0011 0.0008
7] 0.1535 0.1516 0.1529 0.1529 0.1524 0.0005
HK 0.1540 0.1521 0.1534 0.1534 0.1529 0.0006 0.0008

R AR BEVR A (135 1% #E 25 (Bold values indicate average distances within-population).

YC: YT 75 B 4 (Yancheng population of Jiangsu province); FH: #IT.Z& 1k J%0H # 14 (Fenghua population
of Zhejiang province); YQC: Wil SR iE FRIE A4 (Yueqing culture population of Zhejiang province); YQW: i
VLARIE F AR A (Yueqing wild population of Zhejiang province); FD: 4 #4572 5 # 44 (Fuding population of
Fujian province); ZJ: |~ ZIEITI# 5 /A (Zhanjiang population of Guangdong province); HK: I FgifE 1 FR5RE

A& (Haikou population of Hainan province).
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Yuetal (1997) R VEN LR UK AT T
AR R T By IV M 3 NIRRT 12 FhEE0T
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FEAR A B BE B AT 0.0250—0.0901, A HIX 5
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Lietal (2003) [FI#£RH RAPD HA XS 4 g LA
FA () ZR Sk RV A A DA b QR V0 0 0 5 1)
FOREAL T B Aot RIARE LA RT 5 LIRS
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PMESMHIE, 5TESERRK. Li et al
(2005) 38 i [7] T BRI 50 & I AR 2 UL R B ) 22
iy 2R F4b SR RS S AN, eI
BB LR B2 0.0072; A it AR R BRIl SR HE T
XA AR AL BE 29 /2 003205 TIX AN 1)
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