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1
1.1
2010 10
16°C, 30, pHS8.2 10 ,
, -80°C
s 4.81cm, 27.36g,
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26.62g
1.2
1.2.1 DNA 100mg
, - (Sambrook et
al, 1989) DNA,
DNA 100pL TE ,

DNA
50ng/uL, 4°C

1.2.2 16S rDNA

16S rDNA : 16SF (5'-CGCCTGTTTATCA
AAAACAT-3") 16SR (5'-CCGGTCTGAACTCAGAT
CACGT-3') (Canapa et al, 2000),

PCR 50uL,
1XPCR , 1.5mmol/L MgCl,, 0.2mmol/L
dNTP, 1pumol/L , 1U Tag DNA
(TAKARA), 100ng DNA PCR
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45s , 55°C, 45s , 72°C, 1min ;
72°C Smin , 4°C
SuL 1% ,
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Sangon PCR ,
DNA
ABI PRISM 3730XL ,
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1.2.3 BioEdit
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Genedoc MEGAS5.1
, Kimura
1.2.4 GenBank 7
16S rDNA ,
1
1.2.5 MEGAS5.1
Kimura ,
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Tab.1 Species used for the phylogenetic analysis and
GeneBank accession number

GenBank
Argopecten irradians AF526235
(Lamarck,1819)
Argopecten irradians irradians AF362383
(Lamarck,1819)
Argopecten irradians concentricus AF362384
(Say, 1822)
Argopecten purpuratus EU379472
(Lamarck,1819)
Argopecten nucleus EU379461
(Born,1780)
Argopecten gibbus EU379443
(Linnaeus, 1758)
Argopecten ventricosus AJ972429
(Sowerby, 1842)
Chlamys farreri GU119980

(Jones et Preston, 1940)
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s (neibour-joining, NJ) G+C, 54.2%
(maximum-likelihood, ML) 55.1%
R (Bootstrap)1000
2
542bp
2.1 DNA
PCR , 16S
rDNA (1 ,
1 16S rDNA PCR
542bp( )X 2) MEGAS5. 1
16S rDNA AT G C Fig.1 PCR amplified products of 16S rDNA gene fragment in
2 Argopecten purpuratus and Argopecten irradians irradians
’ : M: DL2000 Marker; 1—5: R 6—10:
R R A+T
a
001 CGCCTGTTTA TCAAAAACAT GGCTCCTTGA AATCATAAGG AGTCGTGCCT TCCCGGTGAG
071 TTTAAACTTA  AACGGATGCG  GTAAAGCGTG  CTAAGGTAGC TAAGTTATGG CCTAGTTAAT
121 TGTAGGCCCT ~ GTGAATGGTT TGACGAGTTT TCTTCTGTCT CTAGCTTGTT TTAGTGAACT
181 TGAATTGGAT GTGCAAATGC TTCCTTGCGA AAGAAAGACG AGAAGACCCC GTGAAGTTAG
241 AAATCTATGT  GCGTGGAGGT AGAAGGTTAC TTCCCTTAGC TTATGGTTTT GGCTGGGGCA
301 GCAAGGGGGC  AAAATTAGAC CCCTTTATTC TAAGTGCTGG TGAGCAATGA  CCCATAGTTT
361 TAGAGGGTAT GATTAGTAGA AGAAGTTACT CCGGGGATAA CAGCGTAATC CGTCTTGACA
421 GTTCTTATAG ATGGGCGGGT TTGCGACCTC GATGTTGGCT CTGGATGTCC TGAAGCTGTA
481 GGCGGTTTCA  AGGGTTGGTT CGTTCGCCCA TTAAAATCCA ACGTGATCTG AGTTCAGACC
541 GG
b
001 CGCCTGTTTA TCAAAAACAT GGCTCCTTGA TAACATAAGG AGTCGTGCCT TCCCGGTGAG
071 TTTAAACTTA  AACGGATGCG  GTAAAGCGTG  CTAAGGTAGC TAAGTTATGG CCTAGTTAAT
121 TGTAGGCCCT ~ GTGAATGGTT TGACGAGTTT TCTTCTGTCT CTAGCTTGTT TAAGTGAACT
181 TGAGTTGGAT GTGCAAATGC TTCCTTGGTA AAGAAAGACG AGAAGACCCC GTGAAGTTAG
241 AAATTAATGT  GCAGAATAGT GGGAGGCTAC TTTTTCTGCC TTATAGTTTT GGCTGGGGCA
301 GCAAGGGGGC  AAAAGTAGAC CCCTTAAAAT TTAATTCTGG TGAGTAATGA CCCATAAGGT
361 TTAAGGGTAT GATTAGTAGA AGAAGTTACT CCGGGGATAA  CAGCGTAATC CGCCTTGACA
421 GTCCTTATAG ATGGGTGGGT TTGCGACCTC GATGTTGGCT CTGGATGTCC TGAAGCTGTA
481 GGCGGTTTCA  AGGGTTGGTT CGTTCGCCCA TTAAAATCCA  ACGTGATCTG AGTTCAGACC
541 GG
2 (a) (b) 16S rDNA ( )
Fig.2 The nucleotide sequences of 16S rDNA gene fragments in A. purpuratus (a) and A. i. irradians (b)
&2 WMEN 16S rDNA EE F BRAKE REEEM
Tab.2 Base composition of 16S rDNA gene fragment in two scallop species
(%)
(bp)
C A G A+T
(A. purpuratus) 10 6 542 29.7 18.1 24.5 27.7 54.2
(4. i. irradians) 10 6 542 29.5 17.6 25.6 27.4 55.1
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Tab.3 Distribution of variable nucleotides and haplotypes in 16S rDNA fragments of 4. purpuratus

A B C D E F
41 A G G
57 T A
262 G A A A
287 T C
474 A T
514 A G
5 1 1 1 1 1
*4 BIZHEN16SrDNA FHIESHRERMUAREEFESHIFER
Tab.4 Distribution of variable nucleotides and haplotypes in 16S rDNA fragments of 4. i. irradians
A B C D E F
184 G A A . A A
201 T G
209 T C
281 T A
285 A G G . G G
324 T C
397 A G
408 A G
410 C T
513 A C
5 1 1 1 1 1
0.120 A. purpuratus
s 41 / s A. ventricosus, 0.031,
/ 23, A. i. irradians A. nucleus,
16 2 0.008,
92.4% (0.000—0.013)
2.2 2.3
16S rDNA , NJ ML
0.000—0.009  0.000—0.013, 0.003  0.005 ( 3),
5 ,
0.007—0.120 A. (C. farrerii)y , 7
irradians A. nucleus (0.007), A L 2 ,
concentricus A. ventricosus A. purpuratus A. ventricosus,
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Tab.5 Genetic distance based on 16S rDNA region among different species of genus Argopecten

A. irradians  A. i. concentricus  A. i irradians  A. nucleus  A. gibbus  A. purpuratus  A. ventricosus
A. irradians
A. i. concentricus 0.011
A. i. irradians 0.009 0.020
A. nucleus 0.007 0.018 0.008
A. gibbus 0.050 0.061 0.050 0.047
A. purpuratus 0.088 0.100 0.088 0.085 0.088
A. ventricosus 0.107 0.120 0.107 0.105 0.100 0.031
100%; 5 )
A. irradians  A. i. concentricus A. i
irradians( 6 ) A. nucleus A. 3.2 16S rDNA
gibbus ) , 4 (A
A. gibbus ) A. irradians T G C) s C
A. i. concentricus A. i. irradians  A.nucleus R
NJ ML R A. irradians A. 1.
concentricus A. i. irradians s A+T G+C
, A. i. irradians A. (A+T 52.6%—55.5%),
nucleus 16StDNA 12SrDNA CO
(Boulding et al, 1993;
3 , 2001; , 2009) ,
3.1 16SrDNA (Anderson, 2000; Zheng et al, 2001) (
DNA , , 2000)
(mtDNA) mtDNA A+T
mtDNA ,
, 16S rDNA , ,
(Mahidol et al, 2007) ,
(Kong et al, 2009)
(Saavedra et al, 2006; Lakra ef al,2009)  Boulding ( , 2002)
(1993)
16S rDNA , ,
; (2002) (2005) 16S rDNA
(2009) ,
16S rDNA , ,
3 7 8 13 ,
) mtDNA ,
, 16S rDNA , 16S rIDNA
, 6
10 , , ,
(2009) , mtDNA ( COI Cytb )
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Fig.3 The neighbor-joining phylogenetic tree (a) and
maximum-likelihood phylogenetic tree (b) constructed based on
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, R , 2001.
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2012) 385—390
(0.088), Anderson F E, 2000. Phylogeny and historical biogeography of
the Loliginid squids (Mollusca: Cephalopoda) based on
’ mitochondrial DNA sequence data. Molecular Phylogenetics
and Evolution, 15(2): 191—214
Avendano M, Cantillinez M, Thouzeau G, 2008. Effects of water
depth on survival and growth of Argopecten purpuratus
4 (Lamarck, 1819) spat in northern Chile. Aquaculture
International, 16(5): 377—391
16S rDNA Barucca M, Olmo E, Schiaparelli S et al, 2004. Molecular

phylogeny of the family Pectinidae (Mollusca: Bivalvia)
based on mitochondrial 16S and 12S rRNA genes. Molecular
Phylogenetics and Evolution, 31(1): 89—95

Boulding E C, Boom J] D C, Beckenbach A T, 1993. Genetic
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PHYLOGENETIC POSITION OF ARGOPECTEN PURPURATUS IN GENUS
ARGOPECTEN INFERRED BY MITOCHONDRIAL 16S rDNA GENE SEQUENCES

HU Li-Ping"?  JIANG Li-Ming®, HUANG Xiao-Ting', BAO Zhen-Min'
(1. Key Laboratory of Marine Genetics and Breeding (MGB), Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. Yantai Fisheries Research Institute, Yantai 264003, China; 3. Shandong Oriental Ocean SCI-TECH CO., LTD, Yantai 264000, China)

Abstract Peruvian scallop Argopecten purpuratus was introduced to China in 2008 and was successfully hybridized
with A. irradians irradians. The hybrid offspring exhibited extraordinary heterosis in growth in addition to some new
features. To understand the phylogenetic position of A. purpuratus in genus Argopecten, as well as genetic relationship
between A. purpuratus and A. i. irradians, 10 individuals were randomly sampled from 4. purpuratus and A. i. irradians,
and the partial sequences of 16S rDNA genes were amplified by universal primers and sequenced. Genetic information
indexes, including nucleotide composition, sequence variation, inter- and intra-specific genetic distance were determined
using a suite of biology software. With our native species Chlamys farreri as designated outgroup and available sequences
from homologous regions of other Argopecten species registered in GenBank, phylogenetic trees were constructed based on
the neighbor-joining (NJ) and maximum-likelihood (ML) methods. In total, 542bp nucleotide sequences of 4. purpuratus
and A. i. irradians were obtained, and the content of A+T was 54.2% and 55.1% in A. purpuratus and A. i. irradians,
respectively. Sequences alignment analysis showed that there were 6 and 10 intraspecific variable nucleotide positions in A4.
purpuratus and A. i. irradians, respectively, as well as 41 interspecific variable nucleotide positions between the two
species. All the intraspecific and interspecific variable positions were transitional and transversional, while no indels were
detected. The genetic distance and phylogenic trees demonstrate that A. purpuratus, A. irradians, A. i. concentricus,
A. i. irradians, A. nucleus, A. gibbus, and A. ventricosus form into two clades, of which, A. purpuratus is genetically close
to A. ventricosus, and they cluster as one clade. Among the other 5 species of genus Argopecten, A. gibbus is the most
primitive. The genetic relationship among A. irradians, A. i. concentricus, and A. i. irradians are close, suggesting that
A. i. concentricus and A. i. irradians are subspecies of A. irradians. Meanwhile, A. nucleus appears closely to these three
species of A. irradians, A. i. concentricus, and A. i. irradians. This work provides basic information for future comparative
study on species evolution, immigration, and breeding strategies of Argopecten.

Key words Argopecten purpuratus; genus Argopecten; 16S tDNA; phylogeny; hybridization breeding
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