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94 5 min 94 30 s
2 30 s 72 30 s 25

72 5 min 4 PCR
10%

Gel-pro analyzer 
4.5 pBR322/MspI Marker 
pUC18/MspI Marker PCR

1.3
Popgen32

Na Ne

Average heterozygosity H
- HWE P

Fis Fst

Nm Nei s Ds
8

Chi-square HWE
P<0.05

Polymorphism information 
content PIC Botstein 9

Nei s Mega3.1 3
UPGMA

2

2.1
20

2 5
MFW2 MFW4 MFW5 MFW10 CCA2

1 20

DNA

GenBank
H.mylodon

21 11
PCR

10 2
2

H.mylodon

1 H. mylodon
Tab.1 Microsatellite primers of Cyprinus carpio L. and H. mylodon screened for cross-species amplification in H. labeo

Source species
No. of 

primers 
Locus Source of primers

Primers with 
successful 

Cyprinus carpio L.
13 MFW2 3 4 5 6 7 9 10 11 12 13 14 26 Crooijmans et al 6 4
7 CCA1 2 3 4 6 16 17 Yue et al 7 1

H. mylodon 21
HM4 5 6 7 8 10 12 13 19 26 33 35
37 38 40 44 57 76 106 115 127

GenBank Access.No.
DQ486712-16 18-28
31 34-37

11

1  MFW2 MFW5 MFW10 3 XK HT HQ

1 2 3 4 5 6 1 ~ 6 M pBR322/MspI Marker.
Fig.1  Polyacrylamide gel electrophoresis of PCR products of cross-species amplification in partial samples of 3 H.labeo populations 

using carp microsatellite primers
1 2 Xunke population XK 3 4 Hutou population HT 5 6 Haiqing population HQ. 1 6 Sample number M pBR322/MspI Marker.
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2.2
3 10

96 HM7 Na

21 HM6 HM33 HM44
4 Ne

1.845 5 HM8 ~9.804 8 HM115

Na Ne HM7 HM8
HM19 HM38 3 4 HT

Na 7.6 HQ 6.0 HT
Ne HQ 3.673 2 XK 3.463 3
2.3

10
H 0.276 9 HM10 ~0.640 4 HM

2 10
Tab.2 Sequences and annealing temperature of 10 polymorphic microsatellite primers and allele size

Locus
5 - 3

Primer sequences 5 - 3
/

Ann temp
/bp

Allele size

HM6 F CGCAGGTATTGGGAGGAT R TCTTATTTCCCGTCCTCATT 56.4 148-156

HM7 F CATCCAGTATCCAGGCAAC R GAGCAATCTCAGAGGACCAT 56.4 95-167

HM8 F TTCTGTCACCGTGATTAG R CTCAGTGGAAACACCTTG 54.0 152-192

HM10 F GACACATCACTTGAGAGGAGG R TCATTGAAGACCAAGCACAC 55.2 115-167

HM12 F AGGCTCGCAGATACCG R TTCCCGTCCTCATTGTT 55.2 160-168

HM19 F AGACACAGCATCCCGTATC R GAGCAATCTCAGAGGACCAT 60.0 105-169

HM33 F GCATAGAGGAGGCAGAAGAC R ATGTTTATGAGGCGAGGGT 58.8 127-151

HM38 F CGTGGACGACGATTTCT R CTCAGTGGAAACACCTTG 58.8 165-205

HM44 F GGTTCGAATCCTTGAGGT R GCTGTGGTGTCTGAGGAG 57.6 127-139
HM115 F CTGCCAGGTGATTGTTACT R CATTGAAGACCAAGCACAC 57.6 162-214

2 H. mylodon HM10 HM115 3

XK HT HQ  1 ~10 M pUC18/MspI Marker.

Fig.2  Polyacrylamide gel results of PCR products of cross-species amplification in partial samples of 3 H.labeo populations using H. 

mylodon microsatellite primers

XK Xunke population HT Hutou population HQ Haiqing population 1 10 Sample number M pUC18/MspI  Marker.
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2.4
3 5 3

5 XK HQ Nei s Ds

0.049 7 XK HT 0.086 8
Nm XK HQ 17.27

HT HQ 14.26
XK HT

11.20 Nei s Ds 3
UPGMA 3

5 3 Nm

Nei s Ds   
Tab.5 Migrants per generation Nm above diagonal  and 

Nei s standard genetic distance Ds

below diagonal  between each pair of 3 H.labeo populations

Population XK HT HQ

XK 11.20 17.27
HT 0.086 8 14.26
HQ 0.049 7 0.063 0

7 0.483 4 HM8 HM38 HM44
0.5<PIC<0.25 7

PIC>0.5 7 H.mylodon

3 HT H PIC
0.518 2 0.626 0 HQ H PIC

0.463 3 0.571 7 4
Fst 0.005 3~0.049 1 3 10

Fst 0.023 6 3 2.36%
97.64%

10
HM7 HM33

HWE P>0.05 8
HWE P<0.01

Fis >0 3
HM7 HM33 3 HWE P>0.05

HM10 HM12 HM44 HM115
HWE P<0.05 4 1

HWE P<0.05

3 10
Tab.3 Genetic variation parameters for ten microsatellite loci

Locus Na Ne PIC H
-

P Fis Fst

HM6 4 2.894 6 0.598 2 0.494 4 0.000 0 0.244 7 0.020 0
HM7 21 3.669 7 0.716 2 0.640 4 0.093 1 0.119 7 0.049 1
HM8 5 1.845 5 0.388 1 0.400 0 0.000 0 0.126 9 0.012 9

HM10 16 9.337 0 0.888 0 0.276 9 0.000 0 0.689 9 0.020 0
HM12 5 3.016 8 0.617 2 0.500 0 0.000 0 0.252 1 0.013 7
HM19 15 3.292 0 0.678 9 0.622 2 0.000 0 0.106 3 0.031 0
HM33 4 2.431 3 0.501 2 0.588 9 0.977 7 0.000 3 0.025 2
HM38 5 1.866 0 0.395 6 0.382 0 0.000 0 0.176 8 0.007 9
HM44 4 2.107 2 0.482 0 0.483 1 0.000 0 0.080 5 0.005 3
HM115 17 9.804 8 0.891 2 0.445 9 0.000 0 0.503 4 0.034 2

Mean 9.6 4.026 5 0.615 7 0.483 4 0.023 6

4 3
Tab.4 Genetic variation parameters for three H.labeo populations

Populations No. of samples Na Ne PIC H

XK 30 7.0 3.463 3 0.595 7 0.470 5

HT 30 7.6 4.047 5 0.626 0 0.518 2

HQ 30 6.0 3.673 2 0.571 7 0.463 3
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3  Nei s 3 UPGMA

XK HQ HT .

Fig.3  UPGMA dendrogram for 3 H. labeo populations based 

on Nei s standard genetic distance 

XK Xunke population HQ Haiqing population HT Hutou population.
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Screening of microsatellite primers and population genetic structure of 
Hemibarbus labeo in Heilongjiang River and Wusulijiang River

HU Xue-song SHI Lian-yu LI Chi-tao CAO Ding-chen MA Bo XU Wei 
 Heilongjiang River Fisheries Research Institute Chinese Academy of Fishery Sciences Harbin 150070 China

Abstract In this study among 41 pairs of primers tested for the cross-species amplification in Hemibarbus 
labeo 20 pairs were chosen from primers of Cyprinus carpio and 21 pairs were desigened from sequences of 
flanking microsatellites of Korea Hemibarbus mylodon. The results showed that 16 primers amplified successfully. 
Among them 5 loci from C.carpio primers didn t show polymorphism while 10 polymorphic loci were detected 
by using 11 primers from H.mylodon. Furthermore the 10 polymorphic loci were used to evaluate the genetic 
variety of 3 H.labeo populations XK HT and HQ  which were sampled from Xunke segment in middle region 
of Heilongjiang River Hutou upstream  and Haiqing segment downstream  in Wusulijiang River respectively. 
The results demonstrated that 7 loci had high polymorphism PIC>0.5  and the average heterozygosity of the 10 
polymorphism loci was 0.483 4. In addition total of 96 alleles 40 effective alleles  were detected in the 10 loci. 
Higher genetic variation level was found in HT population than in XK and HQ. The Hardy-Weinberg Equilibrium 

HWE analysis showed that 8 loci deviated from genetic equilibrium to different extents in 3 populations
and heterozygote deficiency occurred at all the 8 loci Fis>0 . Among the 3 populations high gene flow was 
examined between populations Nm>11 and the highest gene flow was between XK and HQ populations 17.27  
with closest genetic distance 0.049 7 . No significant genetic differentiation among populations Fst=0.026  
was detected. The present results indicate that for cross-species in H.labeo primers from H.mylodon are more 
efficient and suitable than those from C.carpio which is probably due to the closer relationship between H.mylodon 
and H.labeo than that between C.carpio and H.labeo. The genetic structures of 3 wild H.labeo populations in 
Heilongjiang River and Wusulijiang River were analyzed successfully using these polymorphic loci screened 
from H.mylodon. These polymorphic markers from H.mylodon microsatellites will shed light on the future genetic 
condition investigation of H.labeo. Journal of Fishery Sciences of China 2008 15 2 230 236
Key words Hemibarbus labeo microsatellite genetic structure
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