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Fig. 1. Dispersion map of camels in different cities of Kerman province. Numbers show camels in each city�
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Table 1. Primer sequences of 5 microsatellite markers  

Marker Primer sequences 5'-3' Reference 

Genebank 

accession 

number 

Fragment length 

(bp) 

YWLL08 ATCAAGTTTGAGGTGCTTTCC (Lang et al., 

1996) 
----- (113-195bp) 

CCATGGCATTGTGTTGAAGAC 

VOLP03 AGACGGTTGGGAAGGTGGTA (Obreque et al., 

1998) 
AF305228 (141-201bp) 

CGACAGCAAGGCACAGGA 

VOLP08 CCATTCACCCCATCTCTC (Obreque et al., 

1998) 
AF305230 (90-128bp) 

TCGCCAGTGACCTTATTTAGA 

YWLL38 GGCCTAAATCCTACTAGAC (Lang et al., 

1996) 
----- (155-207bp) 

CCTCTCACTCTTGTTCTCCTC 

CVRL01 GAAGAGGTTGGGGCACTAC (Sasse et al., 

2000) 
AF217601 (204-246bp) 

CAGGCAGATATCCATTGAA 
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Table 2. Allele frequency of five microsatellite markers for camels of the north of Kerman province

Locus YWLL08 VOLP03 VOLP08 YWLL38 CVR01 

Allele (113-195bp) (141-201bp) (90-128bp) (155-207bp) (204-246bp) 

A 0.0370 0.1667 0.1250 0.0250 0.0750 

B 0.1914 0.0962 0.1125 0.1375 0.1750 

C 0.0617 0.1282 0.1000 0.3187 0.2437 

D 0.0556 0.1282 0.0875 0.1750 0.3063 

E 0.0864 0.1026 0.1062 0.1750 0.2000 

F 0.0864 0.1154 0.1812 0.1000 * 

G 0.0432 0.1410 0.0563 0.0688 * 

H 0.0802 0.0705 0.1125 * * 

I 0.0803 0.0384 0.0688 * * 

J 0.1049 0.0128 0.0500 * * 

K 0.0741 * * * * 

L 0.0494 * * * * 

M 0.0185 * * * * 

N 0.0309 * * * * 
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Fig. 2. Some sample of extracted DNA from camel blood on agarose gel�
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Fig. 3. PCR results of some samples using VOLP03 marker. Middle line is size marker (ladder) and 6 other 

lanes are studied samples 
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Table 3. Observed number of alleles, effective number of alleles, observed heterozygosity, expected 

heterozygosity, Mean- heterozygosity and PIC (polymorphic information content) for 5 microsatellite markers in 

camels of the north of Kerman province 

Locus��
Observed 

number of 

alleles

Effective 

number of 

alleles

Observed 

heterozygosity

Expected 

heterozygosity

Mean- 

heterozygosity
PIC��

YWLL08 14 10.5482 0.9753 0.9108 0.8688 0.9165 

VOLP03 10 8.3172 0.9744 0.8854 0.8008 0.8907 

VOLP08 10 8.8398 0.9375 0.8925 0.8192 0.8868 

YWLL38 7 5.0733 0.4375 0.8079 0.7626 0.8129 

CVR01 5 4.3582 0.9625 0.7754 0.7209 0.7801 

Mean 9.2 7.4273 0.8574 0.8544 0.7944 0.8574 

St. Dev 3.4205 2.6214 0.2352 0.0592 0.0561 0.0579 
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Fig. 4. Comparison of PIC values with genetic diversity parameters (heterozygosity and Shannon index)
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Fig. 5. Phylogenic tree of one-humped camels of the north of Kerman province.�
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Abstract 

This study investigated genetic variation within indigenous Camelus dromedarius in north of Kerman province 

using five microsatellite markers (VOLP03, VOLP08, YWLL08, YWLL38 and CVR01). The blood samples were 

collected from 81 camels of Shahr Babak, Rafsanjan and Ravar (5 populations). Phenol - chloroform extraction 

method was used to isolate the DNA. The highest and the lowest allele number and effective alleles are shown in 

YWLL08 (14 and 10.54) and CVR01 (5 and 4.35), respectively. The expected heterozygosity varied from 0.9108 

(YWLL08) to 0.7754 (CVR01). The Hardy-Weinberg equilibrium (HWE) test showed that all loci deviated from 

HWE (P<0.05). Polymorphism information content ranged from 0.7801 to 0.9165. Fixation index (FST) values 

for markers YWLL08, VOLP03, VOLP08, YWLL38 and CVR01 was obtained respectively 0.036, 0.089, 0.073, 

0.046, 0.054 and 0.056 that indicates the distinction is too much between the populations. The results of the 

current study indicated that the Camelus dromedarius in the North of Kerman province populations have a 

relativity high genetic variation, which makes them compatible to drastic environmental changes existing in 

Kerman province. Therefore, it is essential to maintain this genetic diversity and this valuable animal.  
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