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Genetic Diversity and Sequence Variation of mtDNA D-oop
in the Population of Vulnerable Species Onychostoma lini

from the Duliu River
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Abstract:The genetic diversity and sequence variation of mtDNA D-oop in the population of vulnerable species
Onychostoma lini from the Duliu River in Guizhou were studied for the first time on the basis of determination of
about 470 bp sequences of mtDNA D-oop in 36 individuals by the methods of PCR and DNA sequencing. The
results showed that the length of the determined sequence in 36 individuals varied from 469 to 475 bp and the
total percentage of bases A and T (68.4% ) was more than that of bases G and C (31.6% ) in the sequence.
A total of 25 polymorphic loci including 19 transitions and 6 transversions were detected in the sequence of
the population. The nucleotide diversity ( @) of the 36 individuals was 0.005 75 and the average number of
nucleotide differences (K) of them was 2. 695. The 36 individuals belonged to 5 haplotypes according to the
determined sequences. The haplotypic diversity (Hd) was 0. 260 and the average genetic distance (P)
between the haplotypes of the population was 0.026. The UPGMA phylogenetic tree of the 5 haplotypes
comprised 2 branches. The data show that the population of O. lini in the Duliu River has abundant variation in

mtDNA D-oop sequence and high genetic diversity which may play an important role in the conservation and
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recovery of the species.
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Fig. 1 PCR result of mtDNA D-oop partial sequence in the population of Onychostoma lini
from the Duliu River
M. DL2000 DNA ;1 ~6. . M. DL2000 DNA marker; 1 —6. The sample codes.
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Table 1 Variable loci and haplotypes of mtDNA D-oop in the population of Onychostoma lini

from the Duliu River

R A5 AL R GenBank % &
Haplotype Variable locus Number of specimen GenBank ace. no.

1111112 2222222222 2233334444 4
5791477891 2233333467 8813391677 7
3529669068 8934567507 5743464902 3

Hapt AACTTTAATT ACTTTTTCAT ATTTAGCATT T 1 GQ412153
Hap2 T T e e Ao 1 GQ412154
Hap3 T e AG C 1 GQ412155
Hap4 T e TAG C 31 GQ412156
Hap5 GGT--C—— GTCCACCTGC TCCCGITTAG C 2 GQ412157
) Hapl ; (- Hapl

Dots(. ) mean the same bases in haps 2 =5 as in Hapl and dashes( - ) represent default bases in haps 2 - 5.
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36 mtDNA D ( 1. 1
31 :470; 24

6.53% (1), 253.75.92.176.228.229.233.234.235.,
19 61.3% ; 236.237.245.260.277.285.287.314.333.334.
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Table 2 mtDNA diversity in the population of

Onychostoma lini from the Duliu River

Genetic diversity indices Value

Number of polymorphism sites S 25

Number of haplotypes H 5
Haplotypes diversity Hd 0.260
Nucleotide diversity = 0.005 75

K 2. 695

Average number of nucleotide defenses

D5 2
0 2
;@ 1 5
0.0557;® 1
2 . 3 4
0.002 1;@
(P) 0.026.
( 0. gerlachi)
(GenBank :EF123777)
UPGMA  2). 5
2 o
5 2 o
34 ; Bootstrap
100,
3

Table 3 The genetic distances between mtDNA
haplotypes in the population of Onychostoma

lini from the Duliu River

Hapl Hap2 Hap3 Hap4 Hap5

Hapl

Hap2  0.002 1

Hap3  0.006 4 0.004 3

Hap4  0.008 6 0.0064 0.002 1

Hap5 0.0557 0.0535 0.0489 0.0466

Hap5

Onychosotoma gerlachi

MEGA D
( 3). 3
75 Hapl
Hap4
2 mtDNA UPGMA

Fig. 2 The UPGMA phylogenetic tree of mtDNA haplotypes in the

population of Onychostoma lini from the Duliu River

Bootstrap 1000 ; Hapsl~5

; Onychosotoma gerlachi:

The numbers above each branch indicate the statistical support obtained from 1 000 bootstrap replicates;

Haps 1 -5 represent haplotypes.
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