42 4 Vol.42, No.4
2011 7 OCEANOLOGIA ET LIMNOLOGIA SINICA July, 2011
(Anodont diana) '
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, Kimura 2-parameter , NJ ,
ND1  0—0.0082, ITST  0.002—0.087,
0.892—0.905 1.1295—1.1307,
NDI, ITSI, R R
Q959.215
’ ( , 2008; , 2008;
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(Anodontinae) (Anodonta), (D
, 1.2
, (Anodonta woodiana 40mg, TAKARA
woodiana) (Anodonta woodiana DNA, PCR ,
pacifica) (Anodonta woodiana ellip- : 10xbuffer Sul, dNTP 4ul, Taq ~ 0.5ul,
tica) ( , 1976) , Tul, Tul, ddH,O  50ul NDI
, , Leu-uur (5-TGGCAGAAAAGTGCAGATTAAAGC-3"),
( NL-12073 (5-TCGGAATTCTCCTTCYGCAA AGTC-3)
200g" 2003) * (Kingetal, 1999) PCR 100ng DNA
’ ’ (2007) ,
R 1 94°C
’ 2min; 94°C 30s; 57C 30s; 72°C Imin;
: NDL - ITS1 35 . 72C 8min ITSI
ITS-5.8S (5'-AGCTTGCTGCGTTCTTCATCG-3"),
; ITS-18S (5'-AAAAAGCTTCCGATGGTGAACCTGCG-
, 3") (King et al, 1999) PCR 100ng DNA
, (2007) ,
cc , : 94°C
i 2min; 94°C 30s; 58°C 30s; 72°C Imin;
1 40 ; 72°C 8min PCR
1.1 1.3
NCBI ND1 ITSI
, , NCBI DQI156176 EUS580111
118 s Clustal-X
( , 1976) MEGA4.0 Kimura 2-Parameter
Fx1 AMRPHELANELRER
Tab.1 Basic information of the mussels in the present study
NDI ITS1
2008 AWN-1 1 GQ393009 GQ392998
2008 AWN-3 3 GQ393010 GQ392999
2008AWML-44 44 GQ393017 GQ393006
2008 AWML-56 56 GQ393018 GQ393007
2008 AWML-66 66 GQ393019 GQ393008
2008 AWN-6 6 GQ393011 GQ393000
2008 AWN-7 7 GQ393012 GQ393001
2008 AWN-9 9 GQ393013 GQ393003
2008 AWN-10 10 GQ393014 GQ393004
2008 AWN-8 8 — GQ393002
2008 AWN-11 11 GQ393015 GQ393005
2008 AWN-12 12 GQ393016 —
1) , 2006.
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, NJ ND1 ,
Mega4.0
2 1 629—655bp,
21 ITS1 , 594bp s 1 A 34.3%,
) Clustal-X T30.7%, C12.9%,G22.1% A+T G+C
ITS-1 , Mega4.0 Kimura
Mega4.0 , 3
: 518—535bp, 0—0.0082 0—0.0037
R 469bp > MAGEA4.0
A 252%, T 22.0%, C 26.5%, G 26.3%; C+G , 282 ,5
A+T Mega4.0 Kimura Mega 4.0 Kimura 2-parameter
5 2 ; NJ
0.002—0.087, ( 2
0.002—0.013 MAGEA4.0
, 178 , 60 1.1295—1.1307,
Mega 4.0 Kimura2-parameter , ND1
; NJ 0—0.0082
1) 3
, ITS1 (1976) 3
0.002—0.087, 3 ,
0.892—0.914 “< 7z ,
, ITS1
ND1 , ITS1 , ITS1 DNA
ITS , ITS
2.2 ND1 , ,
, Clustal-X , , ITS
k2 TSI HRIBIEES
Tab.2 Genetic distances calculated from ITS1 gene sequences
1 3 6 7 9 10 11 12 44 56 66
1
3 0.045
6 0.059 0.041
7 0.039 0.011 0.034
9 0.077 0.080 0.087 0.073
10 0.032 0.032 0.037 0.021 0.080
11 0.045 0.017 0.037 0.006 0.080 0.023
12 0.043 0.015 0.034 0.004 0.077 0.026 0.006
44 0.041 0.013 0.037 0.002 0.075 0.023 0.004 0.006
56 0.041 0.013 0.037 0.002 0.075 0.023 0.008 0.006 0.004
66 0.043 0.015 0.039 0.004 0.077 0.023 0.006 0.008 0.002 0.006
0.902 0.902 0.904 0.897 0.914 0.895 0.899 0.892 0.904 0.905 0.902
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74{ 2008 AWML-44[R 5 £ To 1 I ( , 2009)
2008 AWML-66[8 15 £ TG 14 e ITS1 ~ NDI
(
- 2008 AWN- 1135 f To ¥ i
52| , 2007, , 2007, , 2002;
- 2008 AWN- 127 £ JG 3 ik , 2007) ,
96| {ZOOSAWN-7%IE]=§ﬁ%“@ﬂ$ ’ 2
3
70L 2008 AWML-5 618 35 f TG 14 i
78] L—2008AWN-3[F7¥ f To ik ek
" —— 2008 AWN- 611 [ 25 £ T 14 dek
L 2008 AWN-10¥%/5 75 £ To ¥ ik ’ NJ ’
:r """" L 2008 AWN- 1775 ff T 14 i ,
|
i 2008 AWN-OH [R5 F TG 14 1k ) ’
i 3 ,
|
i
| . 9
———————————————————————— (e ITSI
NDI1 , ND1
0.1 001 0.00
P —— ITSI1 )
1 ITSI NJ '
Fig.1 NJ tree based on ITS1 sequences
(2006)” 16STRNA  ITSI
( , 2004") ND1 NADH
#®3 NDLREEEES
Tab.3 Genetic distances calculated from ND1 gene sequences
1 3 6 7 8 9 10 11 44 56 66
1
3 0.0066
6 0.0066  0.0000
7 0.0066  0.0000  0.0000
8 0.0016  0.0082  0.0082  0.0082
9 0.0000 0.0066 0.0066 0.0066 0.0016
10 0.0000 0.0033 0.0066 0.0066 0.0016 0.0000
11 0.0033  0.0066  0.0066  0.0066  0.0016  0.0033  0.0033
44 0.0016  0.0082  0.0082  0.0082  0.0033  0.0016  0.0016  0.0049
56 0.0016  0.0082  0.0082  0.0082  0.0000  0.0016  0.0016  0.0016  0.0033
66 0.0016  0.0082  0.0082  0.0082  0.0000  0.0016  0.0016  0.0016  0.0033  0.0000
1.1295  1.1307  1.1307  1.1307  1.1295  1.1295  1.1295  1.1295  1.1295  1.1295  1.1295
b} , 2004. ,28—133
2) , 2006
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, 14(3): 362—366
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THE SPECIES IDENTIFICATION OF THREE ANODONTA WOODIANA SPECIES BASED
ON SEQUENCE DIFFERENCES OF ND1 AND ITS1 GENES

ZHAO Ying"? ~CHEN Xiu-Bao"? ~YANG Jian"?, LIU Hong-Bo®

(1. Wuxi Fisheries College, Nanjing Agriculture University, Wuxi, 214081; 2. Key Laboratory of Ecological Environment and Resources
of Inland Fisheries, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi, 214081)

Abstract Anodonta woodiana (Mollusca, Lamellibranchia, Eulamellibranchia, Unionidae, Anodontinae, Anodonta) is
currently used as a sentinel species to monitor environmental contamination for the Freshwater Mussel Watch program
(FMWpD) in our laboratory. This unionid mussel is broadly distributed in freshwater environment of China and is tradition-
ally divided into 3 species, A. woodiana elliptica, A. woodiana pacifica, and A. woodiana woodiana, based on the differ-
ences in shell morphology. However, the morphological features are greatly variable under different environmental condi-
tions and hence taxonomic confusion usually exists when we use this mussel in FMWp. Trying to clarify this problem, we
employed the molecular approaches, using the mitochondrial NADH dehydrogenase subunit 1 (ND1) gene and the ribo-
somal DNA internal transcribed spacer 1 (ITS1), to re-identify the possible taxonomic characteristics of the mussel indi-
viduals that were believed to be different species of A. woodiana, A. pacifica or A. elliptica according to morphological
features. Genetic distances were calculated based on the Kimura 2-parameter model, and in turn the neighbor-joining (NJ)
phylogenetic tree was constructed. For purpose of comparison, the ND1 and ITS1 sequences of Cristaria plicata from
NCBI GeneBank were co-analyzed with those of the mussels in this study. The largest intraspecific genetic distances
among all studied mussels were 0.087 by the ITS1 gene and 0.0082 by the ND1 gene, which were much lower than those of
the interspecific distances. The phylogenetic analysis results of our study suggest that A. woodiana, A. pacifica, and A.
elliptica are likely to be the same species.

Key words NDI1, ITS1, Anodonta woodiana, Anodonta pacifica, Anodonta elliptica, Species identification



