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INTRODUCTION 
The goat is one of the most widely distributed and strongly adapted livestock in China. These 
valuable genetic resources of native goat breeds are indispensable breeding materials. Because 
of Shanxi’s complex terrain and diverse climate, three goat populations were formed by long-
term natural domestication, respectively Bai goat (B), Hei goat (H) and Qing goat (Q). 
Recently, researches focused on their growth and fiber traits. In order to use and protect 
efficiently these genetic resources, it is necessary to study the genetic structure of indigenous 
breeds at the molecular level using DNA makers. 
The randomly amplified polymorphic DNA (RAPD) technique has been proposed as a DNA 
analysis for evaluating genetic variation and relationships within and among species (Williams 
et al., 1990). The method provides an easy, quick, and inexpensive examination of genomic 
variation, at a large number of loci, without prior knowledge of DNA sequences (Hadrys et al., 
1992). Recently, several studies in goats have also shown that the high polymorphism levels of 
the RAPDs can be applied to analyse intra-specific genetic structure and  inter-breed genetic 
differentiation (Qin Guoqing et al., 2000). The objectives of this study were to assess the 
genetic variability among Shanxi native populations using the RAPD markers and to evaluate 
the genetic relationships between B and Q, B and H,Q and H. 
 
MATERIALS AND METHODS 
Animals. In total, 102 blood specimens of  Shanxi native goats were randomly collected from 
original locations. Samples were taken from Bai goat (30), Hei goat (32), and Qing goat (40). 
The blood samples were kept at –20° C until the isolation of the total DNA. 
DNA isolation. Leukocytes were disrupted using 10% sodium dodecyl sulphate, 10 mg/ml 
proteinase K and collagenase, then DNA was extracted from purified leukocytes using 
phenol/chloroform extraction and ethanol precipitation method. 
RAPD PCR procedure. Sixty primers were used during this study, all purchased from Operon 
Technologies, referred to as OPP, OPQ and OPT kits. The DNA amplification reactions were 
performed in a volume of 25 µ L according to Cai Congli (1993). The amplification was 
carried out in a thermocycler (Hybaid-Omnigene) programmed for 45 cycles of 1 min at 94°C, 
1 min at 36°C, and 2 min at 72°C. Amplification products were size-fractionated by 
electophoresis in a 2.0% agarose gel and visualized by ethidium bromide. Sixty primers were 
initially screened using pooled samples of DNA from each population. A primer was 
considered as useful if it generated consistent and reproducible polymorphic markers. 
Statistical analyses. All amplified DNA fragments between 180 and 2870 bp in length were 
scored as present (1) or absent ( 0 ) in each pattern. The index of genetic polymorphism (Ho) of 
populations was used to assess the genetic variation degree within a population, and calculated 
as Ho=?∑ πiLnπi, where πi is the frequency of one band scored within population. 
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The band sharing frequency (Fxy) was tested to estimate relationship between populations, and 
estimated using the formula : Fxy=2Nxy/(Nx+Ny). where NX and NY were the number of bands 
scored for population X and Y, respectively; NXY was the number of bands common to 
population X and Y. The genetic distance (D) was estimated as follows : D=1?Fxy.  
 
RESULTS  
In this study, eight out of 60 random primers revealed patterns with polymorphic bands in B, H 
and Q (Table 1).  
 
Table 1. The base sequences of random primers and their amplifications 
 

Primers             Bas sequence            Band number        Variation of band  
       OPP03 CTGATACGCC   3 3 
       OPP08 ACATCGCCCA 10 7 
       OPP14 CCAGCCGAAC 11 7 
       OPP15 GGAAGCCAAC 12 6 
       OPQ04 AGTGCGCTGA   9 5 
       OPQ06 GAGCGCCTTG 10 6 
       OPQ12 AGTAGGGCAC 11 6 
       OPT02 GGAGAGACTC   8 4 

 
 
A total of 76 fragments were amplified from 8 primers, and 44 fragments showed 
polymorphism among three goat populations. The frequency of polymorphism was 0.5789. 
The results indicated that all selected primers produced rich polymorphism and were 
considered reliable. 
Estimates of the index of genetic polymorphism (Ho) within population are listed in Table 2. 
The estimates of Ho for B, H and Q were 0.2503, 0.3238, and 0.5241, respectively. The 
estimates of Ho were similar to the results of Li Xianglong (2000).  
 
Table 2. The genetic polymorphism (Ho) within population Of three populations 
 

Populations                      Ho           Averages of Ho 
 OPP                  OPQ                    OPT        

( 03, 08, 14, 15 )    ( 04, 06, 12 )        ( 02 )  
 

B 
H 
Q 

0.2331             0.3415                 0.1760                           0.2503             
0.3546             0.2865                 0.3303                           0.3238             
0.4847             0.5634                 0.5242                           0.5241 

 
The values of D were 0.1905 between B and H, 0.1827 between Band Q, and 0.2884 between 
H and Q (Table 3). Li Xianglong (2000) found that the estimates of D among Chinese goat 
populations ranged from 0.0810 to 0.204, results similar to those of the present study. 
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Table 3. The estimates of the genetic similarity (F, below diagonal) and the genetic 
distances (D, above diagonal) between populations  
 

Populations                              B                           H                      Q 
      B                                         1                            0.1950                  0.1827                             
      H                                        0.8050                       1                        0.2884                   
      Q                                        08173                     0.7116                     1 

 
DISCUSSION.  
To protect autochthonous breeds, the first step was to characterise population genetic 
variability and to assess the genetic structure of the breed (L. Del. Bo et al., 2001). This study 
of the genetic structure of Shanxi native goat populations, based on RAPD markers, indicated 
that Q goat had richer polymorphism than B and H. Moreover was beneficial to further 
selection and improve. But the structures of H and B were unstable because of low level of 
polymorphism, and were suggested to protect and avoid to lose useful genetic variations 
existed in populations. 
Among Shanxi native populations, from constitution, appearance, and productivity, three 
populations showed diversity and the results of this study on genetic distances also 
demonstrated the genetic differences among populations and provided further evidence of 
long- distance between Q and others breeds and closely relation between B and H (Li Bugao, 
1998). The properties of these genetic distance values using genetic markers, such as blood 
and protein polymorphism, have been discussed mainly from the evolutionary perspective ( 
Barker et al., 2001). Genetic distances help to understand evolutionary relationships and 
divergence between populations. According to the analysis of genetic distances between 
populations , it could be deduced that H was roughly similar to B in origin and Q was 
separated from B and H earlier, probably. 
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