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Sequence Variation o CO  Gene in Ten Populations of
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Abgract : The genetic diversty o Cristaria plicata were conducted by udng mtochondria DNA GO gene as
nolecular marker. 620 bp lengths of honologica fragments in 200 individud sfrom ten socks captured in the midde
and lower Yangze River were sequenced. The average contents of A + T (60. 1 %) were dgnificantly higher than
those of G+ C (39.9 %) . The sequences contained 105 polymorphic nudeotide variable stes, acoounting for 17 % of
the totdl number of bases. The raio of trandtion and transverson was 8.7. Hfty eight heplotypes were defined
(GerBank accesion number : BU698893 - EU698950) in this sudy, in which Hgo-5 was the mgor haplotype,
acoounting for 41 % of the totd individud number. The average nudeotide dfference and nucleotide diversty index of
Royanghu population were 25. 426 and 0. 041 01 respectively , which were the highes. Genetic diversty parameters of
Taihu and Quzhou populations were lowes. Based on the genetic digance among populations, Neighbor-Joining (NJ)
tree suggeded that three populations of Hongzehu were clugered firdly and then clugered with Cheohu population.
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The second clade conprised Qiantangiang population, Taihu populaion, Quarzhou population, as well as Honghu
popudion. The third clade included Dongtinghu populdion, and findly clugered with Royanghu populetion. The
fixtionindex ( Fq) cadcuaed by the andyss of nolecular variance (AMOVA) reached to 0.208 1 (P <0.001) ,
indicating that there were me genetic differentiations in dfferent popuationsof C. plicata in China.
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Tablel Sample number and cdlection sites o Cristaria plicata

Population Sanple number @llection dtes Longtude Latitude
Royanghu 20 117°06 E 2842 N
Dongtinghu 20 111°42 E 29°06 N
Chaohu 19 117°4 E 31°36 N
Taihu 21 120°18 E 31°36' N
Quzhou 20 11854 E 29°00 N
Honghu 22 11324 E 2942 N
Qantangjiang 20 120°12 E 30°18 N
Leozishan 20 11854 E 33’18 N
Linhuai 21 11812 E 330N
Maba 17 118°06 E 33°00 N
1.2 DNA 100 gy EDTA ,pH 8.0) , 1% DS
1.5m , , 5004 | 2004 g/m K 55 /

(10 mnol/L TrissHA ,pH 8.0;50 nnol /L DNA , DNA



oD , , 0.8% , (Ts/Tv) 8.7,
DNA 4 QO
1.3 PCR mDNA QO 206 ,
L 001490 :5 - GGT CAA CAA ATC 123 ,12
ATA AAG ATA TTIG G3 HQOO2198 : 5-TAA 1 4 2 ,89
ACT TCA GGG TGA CCA AAA AAT CA-3 ', 3, 7
FCR S : 2 10 MDNA CO
DNA 21 (50 ngft1) ,5.041 10 x Buffer ,dNTPs (%)
0. 2 mnol/L ,Mgd, 2 mmol /L, 0. 34 ol / Table 2 Base compositions of mtDNA CO  gene
L , Tag DNA 1U(2.5Upl) ,ddH,0O fragments o ten Cristaria plicata populations
, Ropulation A T G C A+T G+C
PCR ‘04 5 min; 94 Foyanghu 21.4 38.4 23.0 17.2 59.8 40.2
30's 48 1Lmin 72 1mm 35 Dongingu 2.3 387 231 16.9 60.0 40.0
S mn, mn, Cheohu 21.5 38.7 22.8 17.0 60.2 39.7
; 72 8mn PCR Taihu 215 387 22.9 169 60.2 39.8
1.0% , Quzhou 21.4 38.8 22.9 16.9 60.2 39.8
R Honghu 2.5 388 229 16.8 60.3 30.7
Qantangiang 21.5 38.6 22.9 17.0 60.1 39.9
, Laozishan 2.5 38.7 229 16.9 60.2 39.8
1.4 Bioedit 7.0 Linhuai 214 386 229 17.1 60.0 40.0
© Maba 2.5 38.7 22.8 17.0 60.2 39.8
Averae 214 387 229 17.0 60.1 39.9
DNA9 4.0 10
Arlequin 3.1
(AMOVA) 2.2
(Fo) MEGA 4.0 DNAs 4.0
, 1 ( 3) 1
2 3 , Kimura ’
N , 69 66 ,
19
23 20 , 18 ,
2 7
2.1 CO 6 ’ ’ 4
PR | 600 bp - 10 0. 467
, , 200 620 25. 426 , 0.000 75
- ATGC 0.041 01 , ,
38.7% 17.0% 21.4% 22.9%, A+T ' s '
60.1 %, G+C ( 2
105 , 5.485 0.008 85,

17 %, 24 ,81 ' '
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Table 3  Cenetic diversity parameters o mtDNA CO  gene fragments o Cristaria plicata
Popul i Rl hic st Number o haplot Haplotype diversit Average number of Nudeotide
on C gtes Ul e e dvers
ymorp w PP y nucleotide differences diversty index
Poyanghu 69 10 0. 868 25. 426 0.041 01
Dongtinghu 66 9 0. 826 17. 247 0.027 82
Cheohu 18 10 0. 906 5.485 0.008 85
Tahu 4 5 0.352 0. 467 0.000 75
Quzhou 4 3 0.353 0.905 0. 001 46
Honghu 7 7 0.597 1. 628 0.002 63
Qiantangjiang 6 8 0.742 1.553 0.002 50
Leozishan 19 12 0.937 4.795 0.007 73
Linhua 23 14 0.938 5.105 0.008 23
Maba 20 13 0. 963 5.074 0.008 18
4 58 Hep-11 Hgp-20 Hap-28 Hap-30 Hep-33 3
(GenBank :BJ698893 HU698950) ; Hgp6 Hap7 Hap-13 Hgp25 Hap-27
15 (26 %) , Hegp-37 2
Hgp-5 10 , , 14,
, 37 %; Hap-1 12 13 , 10
Hep-4 3 ; Hap-8 , 3
4 58 10
Table 4 Didribution o fifty eight haplotypes in ten Cristaria plicata populations
Number of heplotypes
Accesson
Haplotype
Poyanghu Dongtinghu Cheohu Taihu Quzhou Honghu Qiantangiang Laozishan Linhua ~ Maba Totd number
Hep-1 4 3 2 2 11 BU698893
Hap-2 4 4 BU6988%4
Hap-3 2 2 FJ698895
Hep-4 1 4 13 BU698396
Hep-5 7 3 1 17 16 14 10 2 2 74 BU698897
Hap-6 3 2 5 BU698898
Hep-7 1 1 2 BU698899
Hep-8 1 1 1 3 BU698900
Hap-9 1 1 BU698901
Hep-10 1 1 BU698902
Hep-11 8 3 2 13 BU698903
Hep-12 1 1 BU693904
Hep-13 2 2 4 BU698905
Hep-14 1 1 BU698906
Hep-15 1 1 BU698907
Hep-16 1 1 BU693908
Hep-17 2 2 EJ698909




4
Number of haplotypes

Accesson

Heplotype
Poyanghu Dongtinghu Cheohu Taihu Quzhou Honghu Qiantangiang Laozishan Linhua Maba Totd number
Hap-18 1 1 BU698910
Hap-19 1 1 BU698911
Hap-20 1 1 1 3 BU698912
Hap-21 1 1 BU698913
Hap-22 2 2 BU698914
Hap-23 1 1 BJ698915
Hap-24 1 1 BU698916
Hap-25 1 1 2 BU698917
Hap-26 1 1 BJ698918
Hap-27 1 1 2 BJ698919
Hap-28 1 1 1 3 BU698920
Hap-29 1 1 BU698921
Hap-30 1 1 1 3 BU698922
Hap-31 1 1 BJ698923
Hap-32 1 1 BU698924
Hap-33 2 1 2 5 BU698925
Hap-34 1 1 BJ698926
Hap-35 1 1 BJ698927
Hap-36 2 2 BJ698928
Hap-37 1 1 2 BU698929
Hap-38 1 1 BU698930
Hap-39 1 1 BU698931
Hap-40 1 1 BJ698932
Hap-41 1 1 BU698933
Hep-42 1 1 BU698934
Hap-43 1 1 BU698935
Hap-44 1 1 BJ698936
Hap-45 1 1 BU698937
Hap-46 1 1 BU698938
Hap-47 2 2 BU698939
Hap-48 2 2 BU698940
Hap-49 1 1 BU698941
Hap-50 1 1 BJ698942
Hap-51 1 1 BU698943
Hap-52 1 1 BU698944
Hap-53 1 1 BU698945
Hap-54 2 2 BJ698946
Hap-55 3 3 BU698947
Hap-56 1 1 BU698948
Hap-57 1 1 BU698949
Hap-58 1 1 BJ698950

2.3 NJ 10 0.001
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5) , tree o ten Cristaria plicata populations
, PY: :DT: ;CH: ;TH:
45 .32 QZ: JHH: ;QT: ; HZH:
HA : T HZM
Fq« ( P<O. 01) ,
4 ( P<O0. 05) ) 9 PY: Poyanghu population; DT: Dongtinghu popudion; CH:
(P>0.05) , Cheohu popuaion; TH: Tahu popudion; QZ: Quzhou

population; QT: Qantangiang populaion; HZH: Hongzehu
L eozishan population; HZ. : Hongzehu Linhua population; HZM :
Hongzehu Maba population. Bar means branch scae.

10
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Table5 Genetic digance ( beow the diagonal) and fixtion index ( Fg)
(above the diagonal) among ten Cristaria plicata populations
Populaion Royanghu Dongtinghu  Cheohu Taihu Quzhou Honghu Qantangiang LaozZishan  Linhua Maba
Royanghu 0.002 0.182" 0.208"” 019" 0.19 " 0.210" 0.220" 0.213" 0.193°
Dongtinghu 0.038 0.163"" 0.187 0.149” 0.129™ 0.196"" 0.215" 0.202" 0.176"
Cheohu 0.033 0.023 0.333" 0.312" 0.2757 0.333" 0.002 0. 006 0. 006
Tahu 0.029 0.019  0.007 0.034 0.092 " 0.153™ 0.478" 0.422"" 0.457"
Quzhou 0.029 0.019 0.008 0.001 0.011 0.152" 0.455""  0.400" 0.424"
Honghu 0.030 0.019  0.008 0.002 0.002 0.184™ 0.412" 0.361" 0.373"
Qantangiang  0.031 0.020  0.009 0.002 0. 002 0.003 0.461"" 0.406™ 0.439""
Leozishan 0.034 0.024  0.008 0.008 0. 009 0. 009 0.010 -0.029 -0.028
Linhuai 0.034 0.024  0.009 0.008 0.008 0. 009 0. 009 0.008 - 0.032
Maba 0.034 0.024  0.009 0.008 0.008 0.008 0. 009 0.008 0.008
* (P<0.05) ,** (P<0.01)

* Mean sgnificance ( P<0.05) , **Mean great dgnificance (P<0.01) .
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