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Tab. 1 Oratosgqilla oratoria sampling information
()
(PK) 27
(82) 29
(QD) 27
(G2) 17

1.2 DNA #RIK. ¥ ¥ER 5

Ezup DNA
TE ,

, DNA
-20°C

col ,
LCO1490: 5'-GGTCAAATCATAAAGATATTGG-3’
HCO2198: 5-TAAACTTCAGGGTGACCAAAAAAT-
CA-3' PCR 25 uL, 10>
Buffer2.5 uL  Taq DNA polymerase(5 U/ul)0.2 uL

dNTPs( 2.5 mmol/L)2 puL (10 pmol/L)
1 uL DNA 1 uL  ddH,O
Eppendorf PCR , 94°C
5 min; 94°C 30s, 50°C 30 s, 72°C
90 s, 32 ; 72°C 10 min
PCR 1.2% ,
, PCR
, XL3730

1.3 MR RAF RS I 5 AT

(Squilla empusa)
[15]

30 /2015

ClustalX 1.83[%
Mega4.0!""]

, [8](Neighbor-Joining,

NJ) Kimura (Kimura 2-parameter)

(  Bootstrap "

1000 )
DnaSp5.1 [20] R
(Hd), (77)
(K) Arlequin3.5
(AMOVA)

(F-statistics, F,,)!*" TCS1.211%

2 ERS544
2.1 COI 5| $AE B ik % HE b AT

, 4
cor PCR , 100
col S ClustalX s
R GenBank
cor MEGA ,
585bp 4 ,
col AGCT 28.2%
17.6% 17.6% 36.6%, A+T (64.8%)
G+T (35.2%)4
54 7.84,
35 ,

Hapl~Hap35( 2)
14 17 16 11
5 , Hapl
Hap2 Hap7 Hap8 Hapl6
Hap2, s , 3 26
16
3 7 Hapl Hap2
Hap6 Hap7 Hap8 Hapl6 Hap20 4
3 4
0.9162 0.0203
(Hd=0.9338),
(Hd=0.8783)
(77=0.0049), (77=0.0032) 4
, 3
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Tab. 2 Distribution of nucleotide variation sites and haplotypes in COI sequences of O.oraotoria

£ B2
R 7

e IRkE REPOATS

IR REBEENDH

1111 1111222222 2222223333 3333333444 4444445555 5555

144790025 5668011223 4467880133 4568899111 2334672234 5678

1601313914 7067547098 1784394914 0282514258 1392354954 6215 PK SZ QD GZ
Hapl ATGTTCTTCC TTATCTCAGA ACGGGACTCC TTCATACTTG AACTGACATA CCTC 1 6
Hap2 T e e &8 10 8 26
Hap3 Gevee e e Toor i T o, 1 1
Hap4 ... L. (C AT o 1 1
HapS Tore v A T, 1 1
Hapb i Ao A 2 1 1 4
Hap7 Too T A... .. L2 2 5
Haps . 4 N L O 32 3 8
Hap9 (€ S T ceeeees e oo [ 2
Hap1o Coo. .Coveer e, S U An. .. 1 1
Hapll 4 SO A...T 1 2
Hap12 Covi oo e T Ceoorere . 11 2
Hapl3 4 U T.. 1 1
Hapl4 Corereer e e T oo s A.... .. T 11 2
Hapl5 T . C...G.... 1 2
Haple | IO Ao ... 12 2 5
Hap17 O VR S VO 1 2
Hap18 . 4 U Too T oo, A. ... 1 2
Hap1t9 . [ TG Coeroee e C 11 2
Hap20 S U TA.... ... 11 1 3
Hap2l T oo . Tooenn oo 1 2
Hap22 T ALA... .. T 1 1
Hap23 | IO G.... ... 1 1
Hap24 S VO O 1 1
Hap25 .A.CTC..T GCG..CTGAG GTACAGT.TT .C..CGT..C GG.CA.TGGG TT.. 4
Hap26 .A.CTC..T GCG..CTGAG GT.C.GT.TT .C.GCGT..C GG.CA.TGGG TT.. 2
Hap27 ..A.CTC..T GCG..CTGAG GT.C.GT.TT .C.GCGT..C GG.CA.TGG. TT.. 1 1
Hap28 .A.CTC..T GCGC.CTGAG GTAC.GT.TT .C.GCGT..C G..CA.TGGG TT.. 1 1
Hap29 .A.CTC..T GCG.CTGAG GTAC.GT.TT .C.GCGT..C GG.CA.TGGG .T.. 22
Hap30 .A.CTC..T GCG.TCTGAG GTAC.GT.TT .C.GCGT..C GG.CA.TGG. TT.. 22
Hap31 .A.CTC..T GCG..CTGAG GTAC.GT.TT .C.GCGT..C GG.CA.TGGG TT.. 1 1
Hap32 .A.CTC..T GCG.TCTGAG GTAC.GT.TT .C.GCGT.CC G..CA.TGGG TT.. 1 1
Hap33 ....CTC..T GCGTCTGAG GTAC.GT.TT .C.GCGT..C GG.CA.TGG. TT.. 1 1
Hap34 .A.CTC..T GCG..CTGAG GTAC.GT.TT .C.GCGT..C GG.CA.TGAG TT.. 1 1
Hap35 .A.CTC..T GCG.TCTGAG GTAC.GT.TT .C.GCGT.CC GG.CA.TGGG TT.. 1 1
R3 ET COrTERFIEBHM 4 MOMHEBEIRBRESHEESE
Tab.3 Parameters of genetic diversity in 4 O.oratoria populations based on COI sequences
10 14 0.8783 0.0032 1.8836
19 17 0.8968 0.0039 2.2698
19 16 0.9060 0.0039 2.3020
11 11 0.9338 0.0049 29118
0.9162 0.0203 11.8390
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Tab. 4 The result of AMOVA based on COI gene of
mtDNA in 4 O.oratoria populations
——F b
£
(%) it
3 476737 638294Va  84.53* )M
BA
96 112.183 1.16857 Vb 15.47 PN
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o N 1 col NJ
RS AN DENEERERE PR BEE F, {6 Fig. 1 Neighbor-joining tree based on COI gene sequences
Tab. 5 Mean distance between 4 O.oratoria populations
and F,, —
Fst :;3
)3 | K
- I
-0.0012  -0.0013 0.9358 o i7
0.00370 —0.0343 0.9287 __ﬁ
0.00357  0.00365 0.9292 I:E%(l) a’f
0.04573  0.04567  0.04574 3
A — 10
Fy —12
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L 16 &
) L1
MEGEA4.0 Kimura L %421
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, 0.00357; _%%
,  0.04574 2
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(0.00357~ 34
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GenBank 19 ( ) 2 35 NJ
col col , Fig. 2 Neighbor-joining tree of 35 O.oratoria haplotypes
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Fig. 3 Haplotype network from all haplotypes based on COI sequence of O.oratoria
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Genetic diversity of Oratosqilla oratoria from four sea waters
based on the mitochondrial COI gene sequences analysis
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Abstract: Oratosqilla oratoria is an important economic species in coastal areas of China and has high nutritional
value. This paper analyzes and summarizes the hereditary feature of O.oratoria from different sea waters by a
comparative study. Four populations of O.oratoria were collected from Pikou, Suizhong, Qingdao and Guangzhou
sea waters of China. The genetic diversity and phylogenetic relationship were analyzed by amplifying and se-
quencing the mitochondrial cytochrome oxidase subunit I (COI) gene of O.oratoria. A total of 54 variable sites
(9.2%) and 35 haplotypes were detected in 585 bp sites for 100 COI sequences. CO! sequences were analyzed and
the results indicated that the A+T content (64.8%) was higher than that of C+G (35.2%), corresponding with the
characteristics of Arthropods’s mitochondrial COI gene. The ratio of TV and TS was 7.84, indicating that the base
substitution of COI gene was not satured in O.oratoria. The average values of haplotype and nucleotide diversity
were 0.9616 and 0.02027. The results of haplotype and nucleotide diversity analysis in four different populations of
O.oratoria showed a middle genetic diversity, but the genetic diversity level of Guangzhou was the highest.
AMOVA analysis showed that the genetic difference among populations (84.53%) was significantly higher than that
within populations (15.47%). The fix index (F,) across all populations revealed that there were no genetic differen-
tiations among Pikou, Suizhong and Qingdao sea waters (F,,<0), but Guangzhou had a high level. Nineteen ho-
mologous sequences of O.oratoria of the eastern coast of Guangdong province were downloaded from GenBank,
together with the sequences obtained in this study, a neighbor-joining tree was constructed the. The results revealed
that the five populations could be divided into two groups, one group included Pikou, Suizhong and Qingdao popu-
lations and the other group included Guangzhou and the east coast of Guangdong province. The haplotype phy-
logenetic tree and haplotype network from all haplotypes was constructed which all revealed the big genetic differ-
entiation of O.oratoria in Guangzhou seawaters. The genetic variation and the genetic structure of four O.oratoria
populations were analyzes. These results could provide a molecular biology basis for protection and reasonable

utilization of germplasm resources of O.oratoria in the coastal areas of China.
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