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Tab.1 Carp sample names, quantity and genetic background

/

name code status quantity source of breeding parents
GH 20 i j j
Cyprinus carpio Frigid carp aquaculture Cyprinus carpio ha?matopterus, C. c. var. wuyuanensis,
Cyprinus carpio L., C. c. var. scattered mirror
. . SL 21 Cyprinus carpio haematopterus, C. c. var. wuyuanensis,
Cyprinus carpio Songpu carp aquaculture Cyprinus carpio L., C. c. var. scattered mirror
. . LL 24 . . ’ .
Cyprinus carpio blue var aquaculture Cyprinus carpio haematopterus, C. c. Red mirror carp
. . . SJ 21 . . ’ .
Cyprinus carpio Songpu mirror carp aquaculture Cyprinus carpio L., C. c. var. scattered mirror
. . . HJ 14 . . L
Cyprinus carpio Red mirror carp aquaculture C. c. var. singuonensis, C. c. var. Russian mirror
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Tab.2 Haplotypes from 5 Cyprinus carpio varieties base on COI gene of mtDNA

variety GenBank
haplotype total Cypr?n.us carpio Cyprinus carpio Cyprinus carpio Cyprinus: carpio Cyprinys carpio GenBank
Frigid carp Songpu carp blue var Songpu mirror carp  Red mirror carp access. no.
H1 24 24 KC108645
H2 25 3 11 11 KC108646
H3 2 2 KC108647
H4 16 7 6 3 KC108648
HS5 14 6 3 5 KC108649
H6 16 2 3 2 9 KC108650
H7 2 2 KC108651
H8 1 1 KC108653
*3 SANEERMEFLRM COl EFEMBRFERZ 1Y
Tab.3 Genetic diversity estimates base on COI gene in 5 Cyprinus carpio varieties
n=100; x £SD
neutrality text
variety " o " Tajima’s D P

Cyprinus carpio Frigid carp 5 0.811+0.055 0.003+0.0015 —-1.4054 >0.10

Cyprinus carpio Songpu carp 4 0.636+0.080 0.0027+0.0016 —0.7185 >0.10

Cyprinus carpio blue var 1 0.160+0.070 0.0003+0.0005 —1.1498 >0.10

Cyprinus carpio Songpu mirror carp 5 0.757+0.086 0.0032+0.0015 0.1858 >0.10

Cyprinus carpio Red mirror carp 2 0.495+0.088 0.0015+0.0010 1.7529 0.10>P>0.05
N s Hy ;T .

Note: n,, number of haplotypes; Hg, haplotype diversity; , nucleotide diversity.
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Tab.4 The result of AMOVA based on COI gene of mtDNA in 5 Cyprinus carpio varieties

%

source of variation df sum of squares variance component percentage of variation
among populations 4 57.842 0.6870V, 50.28"™"
within populations 95 65.228 0.6795V, 49.72™"
total 99 123.069 1.3665

Note: * P<0.05, ** P<0.005, *** P<0.001.
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Tab.5 Mean genetic distance between and within 5 Cyprinus carpio varieties

mean distance between varietiZTand Fsr
variety mean distance within varieties
GH SL LL SJ HJ
GH 0.2167 0.7115 0.1108 0.1323 0.0029
SL 0.0036 0.7496 0.0100 0.3941 0.0028
LL 0.0047 0.0057 0.7494 0.8312 0.0001
SJ 0.0033 0.0029 0.0057 0.3198 0.0030
HJ 0.0031 0.0043 0.0055 0.0040 0.0024
s FST

Note: Figures above the diagonal are genetic distance, and those below the diagonal are Fir.
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Study of DNA barcoding and genetic variation based on the mito-
chondrial COI gene sequences in five carp varieties

SHAN Yunjing'?, LU Cuiyun', LI Chao', ZHANG Mingzhao', GU Ying', SUN Xiaowen'

1. Heilongjiang Fisheries Research Institude, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China

Abstract: The mitochondrial COI gene of five cyprinoid aquaculture varieties were sequenced and their genetic
diversity and cluster analysis were compared. Eight haplotypes were detected from 100 individuals, of which
94.06 % belonged to five haplotypes (H1, H2, H4, H5, H6). Cyprinus carpio blue var has only one haplotype, C. c.
Red mirror carp has two haplotypes, and the other varieties including Cyprinus carpio Frigid carp, C. ¢. Songpu
carp and C. c¢. Songpu mirror carp had five. Haplotype diversity (Hy) was 0.160+0.070 ~ 0.811+0.055, the highest
Hy frequency was observed in Frigid carp. The AMOVA and cluster analysis revealed that genetic distance be-
tween varieties (50.28%) was a little higher than that within varieties (49.72%), and the Fst ranged from 0.711
4-0.831 2. Compared with the others varieties, Cyprinus carpio blue var exhibited the biggest differences. Ac-
cording to the evolutionary tree based on genetic distance, five varieties could be divided into three groups, the
first group included Frigid carp and Red mirror carp, the second included Songpu mirror carp and Songpu carp,
and the last included Cyprinus carpio blue var. With the exception of Cyprinus carpio blue var, all varieties shared
the same haplotypes (H2, H4, H5, H6), which may be due to cross breeding. This study also indicated that DNA
barcoding is a practical tool for analyzing the hereditary of different varieties. However, some limitations still ex-
ist.
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