i5idg s REPORTS
3 16SrRNA  COI
( 266003)
: 3 (Solen grandis) (Solen strictus) (Cultellus attenuatus) 16S
rRNA COl 472~481bp
16S 658bp COI 3 A+T 16S rRNA 62.1% COl
62.8% 16S rRNA 3 128 (
127 ) 5 / 12 col 200 ,
191 / 16SrRNA  COl
0.0856  0.1712 0.3054 0.2798
0.2662  0.2933
3 16SrRNA  COl 16SrRNA  COl
16S rRNA Col
Q78 A 1000 3096(2005)08 0027 06
400m 100mg “c- ” DNA
(Solen 16S rRNA 16S AR :5°-CGC CTG TTT
strictus Gould) (Solen grandis Dunker) (Cultellus ATC AAA AAC AT -37 16S BR:57-CCG GTC TGA ACT CAG
attenuatus Dunker) ATCACGT-3~ COl RCOIA 57-GGT CAA
CAA ATC ATAAAG ATATTGG-3 RCOIB 5~-TAAACT
TCA GGG TGA CCA AAA AAT CA-3=  PCR
Mollusca Bivavalvia 25l 2.0mmol/ L MgCl, 0.2mmol/L dNTPs
(Heterodonta), (\Veneroida) 0.2pamol/L 1 LDNA 1UTaq (TAKARA)
W 25uL10 x< PCR
3 Solenidae (Solen) 94 2min 94 45s 46 Imin(COI 48 )
(Cultellus) 2l 72 1min 35 72
Cultellidae) 5min  PCR 1.0%
DNA UNIQ-10 PCR
3 mtDNA 16S 13
rRNA  COlI , 3 BioEdit
DNASP polymorphic sites
Parsimony informative sites
1
11 2005—04—06 2005—06—01
863 2002AA626020
-70 1981—
1.2DNA PCR E—mail:chenlimeicd@yahoo.
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Sphaerium striatinum (GenBank 2
AF120666 COl AF 038999 16S) Corbicula fluminea
(GenBank AF120667, COl AF152045 16S) 21
Kimura PCR 3 16S rRNA  COI
D Bootstrap =1000
NJ  neighbor -joining MP  maximum-parsimony 16S rRNA 480bp,481bp,472bp  COI
MEGA2 Bootstrap =1000 3 658bp 3 16S rRNA  COI
1 16S rRNA T 30.7%
13 16SrRNA  COI %

Tab.1 The base composition (%) of 16S rRNA and COI gene fragments of the three species

16S COl
T C A G A+T T C A G A+T
Solen gradnis 28.1 15.0 32.7 242 60.8 44.8 13.7 19.3 222 64.1
S.strictus 30.1 13.9 32.2 23.7 62.3 413 16.6 18.4 23.7 59.7
Cultellus attenuatus 324 13.8 30.1 23.7 62.5 45.1 13.8 185 225 63.6
30.7 141 314 23.8 62.1 443 144 185 22.8 62.8
141% A 314% G 23.8% A+T 62.1% COI T 12 / / @
44.3% 14.4% A185% G22.8% A+T62.8%( 1) A+T ) 44-50 /
G+C 341-430 4 3
16S rRNA , 3 128 127 1
2 A-G C-T 3 1 / 1
1 G-T G-A 3 46
100
S.grandis ~ CGCCTCTTGA GGAAAGAACA TGAGAGGTTG TACCTGCCCT ATGGCTTCAT AAGGTGAAGT TAAATGGTTG CAGCTAAATG CTGTACTAAG GTAGCGTAAT
S.strictus  .......... TTTTT . TA. e iiiie ciiiiieaee e TouToA o cALALGAC i e e eeaeaaaas
C.attenuatus .......... TATT.T.TT. Cuovvnennnn [CCTP G G..-mm—-—- L.TAACT.T. ....C..CC. ...TG..TAA ....Guurrn vevnennnn
200
S.grandis ~ AAGTTGCCTC TTAATTGGGG GCTAGAATGA AGGGTTTGAC GTAAAAAAGT TTGTCTCCAA AATAAAAGTA TGAAGTTTTC TTTTCAGTGA AAAGTCTGAT
ROy g oy 17 Al L C....A
C.attenuatus ..A...G... ........ A. AAGG.T.... .T........ ..GGTGGTA. C...... AGT ..... T.AGG weeiien et T...T. ... A..TGA
300
S.grandis ~ ATAATGGTAA AAGACGAGAA GACCCTGTCG AGCTTGATAA AACATACAAA AAACAGTGTA TTAATAAGTT TAGCTGGGGC AGTTCGGAAC AAA-AAAAAG
S.strictus  ..TG..A... ...l i e - G.G.GT... G.OTT. . AL . it i ciieenane e Too....
C.attenuatus . .GOC.T. .. «oiiiiiii aiiiiiaia aieaaaeae an F I TR ¢ C I I I 1 C.GAA... C.TA...T..
400
S.grandis  TTTCGTTTAT ATAATAAAGA TCCGACTCAT GTCGAATG-A AGAAAAAGCT ACCGCAGGGA TAACAGCGCT ATTCCTCTTG AGAGGACTAA TTGAAGGGGG
S.strictus  ..C.....G. G.T....... ....... A ceinn A e i i e L AAA
C.attenuatus ...TC...T. T.--.G.... .... GT.T.. AC...TCAT. iiiias aieieieeae ceeenen T. ..CTT..C.. .... Aceens et AA
482
S.grandis ~ AGATTGCGAC CTCGATGTTG GATTAAGGTT ACTTTCTGGT GCAGCCGTTA GAGTAGTAAG ACTGTTCGTC TTTTAATACC TT
S.STrictus — ........c.. ciioiiiiin ceiiaaaan A e e e e aeeaas Al .
C.attenuatus G.T....... ....ooen connn. AL T To... JT...ACL. AALL... [ C..... A.TT ..

1 3 16S rRNA
Fig.1 Sequence alignment of partial 16S rRNA gene fragment in the three species.
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2.2

16S rRNA Col / 2 16S rRNA
2 18 2 D=0.0856
A-G C-T 11 6 5 D=0.3054 Sphaerium striatinum
18 16 2 200 0.3643 0.4401 , 0.3288 0.3798
191 2 col 0.1712
Col 219 0.2662 0.3867 0.4312,0.3187 0.4254
3 3 NJ
200 MP
37 3
3 4 Bootstrap
34
Kimura D
100
S.grandis ~ AACTTTATAT ATTATTTTTG CTGTTTGGTC TGGTTTAGTT GGTACTAGGC TCAGAATTTT GATTCGGTTA GAGTTAGCTC GGCCAGGGTC ATATTTAGGA
S.SEFECHUS  Guoooiin ittt i i s A, Al Toooo.. /. VY VAR o 0 SRR P PR O o c
C.attenuatus T..... (O [ G. -.Too. Al ... Gueiee et T ALGTLAAL Al i T..T..TGG T.T.AG..T
200
S.grandis ~ GATGGGCATT TGTATAATGT AATTGTGACT GCCCATGCTT TTATTATAAT TTTTTTTCTT GTTATGCCTA TGATGGTTGG TGGTTTTGGT AATTGGTTAG
S.strictus  ..... T..C. Ao, G.---- Tt e e [ G.---- Al Al [ C...
C.attenuatus ..C.A..... . . S Toeens Tt e e (O C...TG ..... Ao . A, . S ¢ c T AC..T

300
S.grandis TTCCATTGAT GCTTACATCT CCAGATATGT GTTTTCCTCG TATGAATAAT ATGAGGTTTT GGTTGTTGCC ACCAGCTTTG TTTATACTTT TGTTTTCTGG
S.strictus  ....GC.... .T.G..T... ..T....... ....C..... G..... Come e - Co..lA. ..., A... A....G..GC ....... A..
C.attenuatus .A..T..... .T.G..T... ..T.......C......... . Toeennnn. Toeeeee. ALAC.T.. TTTT...... ... T.TT.G. .A.GG.....

400

S.grandis GTTAGCTGGT ACTGGTGTTG GTGCTGGTTG GACAATTTAT CCGCCTTTAT CTGGAAATTT AGCTCATGGA GATCAGTCAA TAGATTTTGC TATTTTTTCT
S.strictus  AC.G...... ........G. .G..A..... A..T..C... ..T..CC.T. .......... (T C..... AT, G e G
C.attenuatus T..T.T...A .GG..AA... .......... Aoooao.. C..C..G.... ....T..C.. G..C...A.. AG..CT..T. .G....A..GG.........

500
S.grandis ATGCATTTGG CTGGTGTTTC TTCTATTCTT GGTGCAATTA ATTTTGTTAC TACAATAATT AATATACGAC CTGGAATTAT AGAATTGAAG CGGGTTCCGT
S.strictus  ........ Al ... [ G...T.A ..C..Toen it Ao Tooooos ool GGl LALLLL.GL GG ol AC
C.attenuatus ..A....... ...... Cove et T.G ..ALLTGC. . eeiiiis e L C..G..T. .... TG.... G..GC.T..A ..T...AG.C

600

S.grandis TATTTGTTTG GTCTGTTGCT ATTACAGCTT TTTTGCTTAT TATTGCTATA CCTGTATTGG CTGGGGCTCT TACTATGTTG CTGACTGATC GTCATTTTAA

S.strictus  .G........ ......... A..C....... .C..AL...G. A..... C..G ..... Coven eeeenet AT. Gooeeeel L

C.attenuatus .G........ ...... AAT. ..... Toven onn AT.AG. GT.G..... G .....G..A. ... T...T. ALLALLACLA L. T.ALL.. L., C.....
658

S.grandis TACTTCTTTT TTTGACCCGG GTGGGGGTGG TGATTCAATT TTATTTGTTC ATTTGTTT

S.strictus  .......... ..C..T..T. .C..T..... G..... Teoee ceeaenns C. .Coennnn
C.attenuatus .......... ..... T..TA .G..C..... G...C.T... .. [
2 3 COl

Fig. 2 Sequence alignment of partial COI gene fragment in the three species
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100
S.grandis ~ TLYLIFAVWS GLVGTSLSIL IRLELARPGS YLGDGHLYNV IVTAHAFIMI FFLVMPMMVG GFGNWLVPLM LTSPDMCFPR MNNMSFWLLP PALFMLLFSG
S.Strictus — .......... ..ol ... D e e e ieeeeeee e eaeeeaee aas ...
C.attenuatus .. M.L.F.. ........IM ......... G M. E i s s o Looe ooooe S... L..L...... F...F..W..
200
S.grandis ~ LAGTGVGAGW TIYPPLSGNL AHGDQSMDFA IFSMHLAGVS SILGAINFVT TMINMRPGIM ELKRVPLFVW SVAITAFLLI IAMPVLAGAL TMLLTDRHFN
By g oy 17 Vo e Vo i
C.attenuatus FV.S. 1. .. .......... .. SSP...YG .n... Ao Accer i Vool Sen .t lo..... VoLeaeeiaas ciiaaeeans
219
S.grandis ~ TSFFDPGGGG DSILFVHLF
S.strictus — .......... .........
C.attenuatus ...... S... P,
3 3 Col
Fig.3 Alignment of amino acid sequences of partial COI gene fragment in the three species.
2 3 16SrRNA  COI
Tab.2 Genetic distances(D) and corresponding standard errors of 16S rRNA and COI gene fragments among the three species and
outgroups.
16S rRNA col
1 2 3 4 5 1 2 3 4 5
1 S.grandis * ok x 0.0142 0.0296 0.0384 0.0354 i 0.0171 0.0218 0.0289 0.0301
2 S.strictus 0.0856 * ok x 0.0283 0.0362 0.0343 0.1712 wxx 0.0236 0.0321 0.0313
3 .attenuatus 0.3054 0.2798 ol 0.0339 0.0314 0.2662 0.2933 e 0.0297 0.0309
4 striatinum 0.4401 0.4139 0.3643 * ok x 0.0341 0.3873 0.4312 0.3867 i 0.0256
5 .C.fluminea  0.3798 0.3628 0.3288 0.3721 * ok 0.3834 0.3994 0.4254 0.3187 il
3 16S rRNA  COI
, J12SrRNA  16S rRNA A+T , 62.1%
, Col ) 62.8% G+C
4 16SrRNA 12STRNA  COI
, 481bp  16SrRNA 3 128 [3-8] AT
658bp  COI , 3 DNA o
200 16S 16S rRNA  COlI
rRNA  COI 16S 5
rRNA 0.5% col 2.3% 0.0856  0.1712
3 16S rRNA  COlI 0.3054
Col 16S rRNA 0.2798  0.2662  0.2933
3 col 16S 3 Sphaerium
rRNA 16S rRNA striatinum 16S rRNA 0.3288
16S rRNA  COI 0.4401 CoOI 0.3187 0.4312 col
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Sinonovacula constricta
0.2843 0.3256

49,—73,7 S.grandisl
9 S.grandis3

ﬁ S.grandisl
1 S.grandis3 99 L S.grandis2
100 S.grandis2 [ S.strictus4
[ Sstrictus4 od S.strictusl
- o S.strictusl 76 S.strictuss
Sstrictus [ C.attenuatus4
- Cattenuatus C.attenuatus3
10d [ EZEZ:E:IIUU: od C.attenuatus2
58— C attenuals? [ C.attenuatusl
" Cattenuass ~ C.attenuatus5
S striatinum S.striatinum
Cfluminea C.fluminea
NJ MP
4 3 16S rRNA NJ MP

Fig.4 NJand MP phylogenetic trees based on 16S rRNA gene sequences of the three  species and out groups

63 Sgrandisl 67 Sgrandisl
100 Sgrandis3 100 Sgrandis3
2] Sgrandis2 99 S.grandis2
Sstrictus10 [ Sstrictus10
E Sstricusl . Ssrictust
= o Sstricuss 1o T Setrictss
479C Cattenuatusl { Cattenuatusl
Cattenuatuss Cattenuatuss
100 Cattenuatus2 100 Cattenuatus2
o Cattenuatuss o7 C.attenuatuss
Sstriatinum Sstriatinum
Cfluminea Cfluinea
NJ MP
5 3 COl NJ MP

Fig.5 NJand MP phylogenetic trees based on COI gene sequences of the three species and out groups.
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Sequence comparison and phylogenetic analysis of mtDNA
16S rRNA and COI gene fragments in three species of razor
shell

CHEN Li-mei , KONG Xiao-yu, YU Zi-niu, YU Shan-shan , XU Hui

(Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Key words Solenidae mitochondrial DNA 16S rRNA gene COI gene
Received: Apr., 11, 2005

Abstract Sequence comparison and phylogenetic analysis of mtDNA 16S rRNA and COI gene fragments in three species of razor
shell were made using PCR and direct sequencing. The three species are Solen grandis Dunker, Solen strictus Gould and Cultellus attenuatus
Dunker. Nucleotide sequences of 472~481bp for 16S rRNA gene and 658bp for COI gene were obtained, respectively. A high percentage of
A+T base composition in the two sequences was observed. Alignment indicated that variation level of intra-species was low in both
sequences. Five indels and 128 variable sites were detected for 16S rRNA gene fragment  of which 127 were parsimony informative ones

across the three species. Two hundred polymorphic sites were detected in COI gene fragments and 191 were parsimony informative among
the three species, with no indels. Genetic distances between S. grandis and S. strictus were 0.0856 (with 16S rRNA gene) and 0.1712 (with
COlI gene), respectively. However, with both sequence data, the genetic distances between the two Solen species and C. attenuatus were
significantly larger, with numbers of 0.3054 and 0.2662 for 16S rRNA gene data, and numbers of 0.2798 and 0.2933 for COI gene data,
respectively. These genetic distances have reached family level, and are in favor of  the opinion that genus Cultellus should be promoted to

family Cultellidae.
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