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Sequence variation of Ribosomal DNA Internal Transcribed Spacer 1 of four common
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Abstract: The internal transcribed spacer 1 (ITS-1) of four common carp populations were amplified and sequenced. The result
showed that the average contents of GC were obviously higher than that of AT in the aligned sequences of 370bp. Total 34 variable
sites were detected, and 14 haplotypes were recovered. The haplotype diversity and nucleotide diversity were 0. 637 +0. 055 and
0.00857 +0. 00200, respectively. The genetic distance between Heilongjiang carp and Jian carp displayed the highest, up to
0.10129, while that between Heilongjiang carp and Yellow River carp populations was the lowest to 0.02305. The fixation indices
(F,) of analysis of molecular variance (AMOVA) among populations was 0. 05373, which showed no significant population struc-
ture. The phylogenetic tree of ITS-1 built with MEGA 4. 1 showed that four common carp populations were clustered into two major
clades based on genetic distance. Populations of Heilongjiang carp and Yellow River carp were clustered in northern clade, while
Jian carp and Hebao red carp were clustered in southern clade.
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Tab. 1 Variation sites of ITS-1 of 14 haplotypes of common carp and their distribution in four populations
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A S 0L AR5
oo0oo0o0o00011111122222222222333333
FER 01 2335555668901 22234467701 246 6HLJLHBHH
8§ 3457062812053103851961722¢6735328
hapl CACGCGGGGGTGGGGGTTCGGGCAGACGGT 15 11 18 13
hap-2 T . .o 2 4
hap-3 C < A 31
hap4 . T C A 1 1
hap-5 - T AAAA - 3 2
hap6 A - . 1 1
hap-7 T - - A 4 1
hap8 T - . e e e e . - 2 01 1
hap9 A - TCcCccCcCC-+-ACAGTOCC G C A A - 3 2
hap-10 . A 2
hap-11 cc 1
hap-12 T 1
hap-13 . - A 1
hap-14 T 1
F 2 AR FDRE Y5 1L Z AR S
Tab. 2 Parameter summary of genetic diversity of 4 populations of common carp
HLJ 24 5 0.594 +0.105 15 0.00663 +0.00195
JL 24 7 0.761 £0.075 21 0.01368 +0.00469
HB 24 6 0.442 +0.124 19 0.00895 +0.00447
HH 24 8 0.692 +0.095 12 0.00454 +0.00135
A1t 96 14 0.637 £0.055 34 0.00857 +0.00200
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ff T AP BEAF 7R B R AL A (P <0.05).
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Tab. 3 Pairwise distance matrix of ITS-1 sequences ( below diagonal) and F, values (above diagonal)

among four populations of common carp

FRE HLJ JL HB HH
HLJ - 0.00749 * 0.00901 * 0.07387
JL 0.10129 - 0.03343 0.00923 *
HB 0. 06407 0.03459 - 0.00892 *
HH 0.02305 0. 10033 0.06514 -

* FoN B EZEF(P<0.05).
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Tab. 4 Analysis of molecular variance (AMOVA) of 4 populations of common carp
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Fig. 1 Dendrogram of four common carp populations
by NJ method based genetic distance
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