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Mitochondrial DNA genetic diversity, origin and evolution of
four populations of red common carps in China
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Shanghai Fisheries Unversity , Shanghai 200090, China)

Abstract: RFLP analysis of mtDNA from Xingguo red common carp( C. capio var. singuonensis), glass red
common carp( C. carpio var. wananensis), purse red common cap( C. carpio var. wayuanensis) and Oujiang
color common carp( C. aarpio var. wlor) was conducted by 13 restriction endonucleases. 17 resiriction morphs
in all red carps were detected and in which 5 morphs were polymorphic and were defined as 5 kinds of
haplotypes. The average nucleotide diversity (1) in Xingguo red common carp, glass red common carp, purse red
common carp and Oujiang color common carp was 0. 0087, 0.0059, 0. 00% and 0. 0286 respectively, which
indicated there was the greatest genetic diversity in Oujiang color carp. Oujiang color carp would have originated
from a maternal ancestor mainly composed of haplotype 11, 115 thousand and 95 thousand years ago respectively.
Glass red carp and purse red carp would have originated from a maternal ancestors mainly composed of haplotype
I, 50— 65 thousand and 20 thousand years ago respectively.
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Tab.1 Restriction fragment patterns of four populations of red common carp
C. c. var. C. c. var. C. c. var. C. c. var.
endonu-cleases . . . .
singguonensts wananensts wuyuanenst s COlOr
Aval A 8.25;5.92;2.29 A 8.25:5.92;2.29 A 8.25;5.92;2.29 A 8.255.92;2.29
A 8.68;4.27;3. 66 A 8.684.27;3.66
BamH 1 A 8.68;4.27;3.66 A 8.684.27;3.66 B 16,66 B 1666
FeoR 1 A 7.53;4.31;3.56 1.2 A 7.53%4.31;3.56; 1.22 A 7.53;4.31;3.561.2 A 7.534.31;3.56; 1. 22
o B 6. 64 B 16.64 B 6. 64 B 16 64
Hae 11 A 7.39;3.16;2. 97 A 7.393.16;2.97; A 7.39;3.16;2.97 A 7.393.16;2.97;
’ 1.27;1.20,0. 52 1.27;1.20; 0. 52 1.27;1.20; 0. 52 1.27;1.20;0. 52
Hinc I A 5.9;4.96;3.17,2.38 A 5.994.9;3.17;2. 38 A 5.99;4.96;3.17,2.383° A 5.994.9;3.17;2 38
Hind 111 A 16.63 A 16.63 A 16.63 A 16.63
! B 7.60;6.11; 2. 32; 0.65 B 7.60;6.11;2 32;0. 65 B 7.60;6.11;2.32;0.65 B 7.60;6.11;2 320.65
Mbo I A 8.56;2 13;2.01; A 8.562.13;2.01; A 8.56;213;2.01; A 8.56,2.13;2.01;
. 1.53;1.38 0. 9% 1.53;1.38;0.96 1.531.38;0.9% 1.53;1.38;0. 96
A 4. 19:3.97:2. 37 2. 25: A 4.193.97:2.37: 2. 25: A 4.19;3.97;2.37,2.25;, A 4.19,3.97;2.37;225;
Msp 1 L 98:1. 0%, 0. % L. 1.08.0.90 1. 98 1. 08; 0. 90 1. 98; 1.08;0. 90
U ’ e B 815;4.34,2.25;1.98 B 8.15;4.34;2.25 1.8
A 6.61;4.40;3.42 2. 68 A 6.61;4.40;3.42;2 68 ) . ' A 6.61;4.40;3.42;2 68
Pst 1 B 14.11;2.68 g ?46;42425 422.68 B 14.11;2.68
C 6.61;6.20,3.42 C 6.61;6.20;3.42 T C 6.61;6.20;3. 42
Pvu 1 A 8.76;7.92 A 8.767.R2 A 8.76;7.92 A 8.76,7.92
Sal 1 A 1642 A 16.42 A 16.42 A 16.42
Xba 1 A 7.62;6.83;2.17 A 7.62%6.83;2.17 A 7.62;6.83;2. 17 A 7.62%6.83;2.17
:A,B,C
Notes: Letter A, B, C denote the redriction morphs produced by redriction endonuclkases
2 4 mtDNA
Tab.2 Distribution and frequency o mtDNA haplotypes of four populations of red common carp
haplotype C c. VHI.. C. c. VEI.I". C. c Var: C. c. var. Total
SLHggltOﬂ(ﬂSlS wananenst s wuyuanensts color
[ AAAAA 9(47. 4) 16(76.2) 956.3) 4(22.2) 40(51. 4)
Il BAAAB 6(31. 6) 4(25.0) 8(44. 4) 18(24. 3)
I ABBAA 2(10. 5) 4(19. 1) 212 5) 3(16.7) 11(14.9)
IV AAABA 1(6.3) 2(11. 1) 3(4. 1)
V AAAAC 2(10. 5) 1(4. 8) 1(5. 6) 4(5. 4

Noleb The order of the endonuclease in the haplotypes is: BamH I, EcoR I, Hind IIT, M I, Pst I; the numbers in parenthesis demote frequencies of

haploty pes

: BamH I, EcoR I,Hind I, Msp I,Ps I;

(%)

Tab. 3 The numbers of shared fragments and genetic distances between haplotypes

haplotype 1 11 I I\% \%
I 38 39 ) 42
i 0. 0056 33 3 39
1 0. 0068 0. 0137 3 37
v 0. 0048 0.0116 0.0126 37
v 0. 0020 0. 035 0.0091 0. 0071

s

s

Notes: The numbers in the upperright triangle represent the shared fragments; The numbers in the lower left triangle represent the genetic distances

(%)

The numbers within the square frame represent the total fragments
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Tab.4 The nucleotide diversity (7T) and net genetic distances (5) o four populations of red common carp

C. c. var. C. ¢ var C. c. var. C. c. var.
singguonensis wananensis wuy uanesis color
C. c. var. singguonensis 0.0110 00136 0.0225
C e var. wananensis 0. 0008 0. 0059 0. 0125 0.0234
C. . var. wuyuanensis 0. 0004 0.0009 0. 0004 0.0235
0. 0023 0.0048 0. 0019 0. 0286

C. c. var. color

> s
Notes: The numbers in the upperright triangle represent the nucleotide diversiiy between populations The numbers i the lowerleft triangle

represent the net genetic distances betw een populations The mumbers i the square frame represent the nucleotide diversity within population
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