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Abstract: One hundred and fourteen blood samples collected from Kenana (32), Butana (32) and Erashy (50) 

ecotypes from unrelated animals in different locations. DNA extracted following standard methods. The 

polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) technique used to screen for 

DNA polymorphisms of the Growth hormone (GH) and leptin (Lep) genes. 

The ALUI Digestion of the211bp polymerase chain reaction (PCR) products in the GH gene atexon 5produced 

two alleles, namely (L) and (V). In GH gene, three genotypes LL, LV, and VV indicated in this study. The 

frequency of LL genotypes was 100.0%, 75.0% and 90.0% for Kenana, Butana and Erashy dairy cattle, 

respectively.  

In the leptin gene, the digestion ofPCR   productsbetweenexon2, intron2 using Sau3Al enzyme revealed the 

presence of allele A and allele B. Three genotypes observed and frequencies of AA genotypes were 96.86%, 

96.86% and 80.0% in kenana, Butana, and Erashy cows, respectively.  
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Introduction 
Genetic characterization of populations, breeds and species allows the assessment of genetic variability, 

which wasa crucial element in determining breeding strategies and genetic conservation programs [1]. More 

recently, selection pressure for productivity has increased through the application of methods in quantitative 

genetics, with little regard for the preservation of genetic diversity [2]. Molecular markers have been widely 

used to access this variability since they provide information on every region of the genome, regardless of the 

level of gene expression. Variations at DNA level contribute to the genetic characterization of livestock 

populations and this may help to identify possible hybridization events as well as past evolutionary trends [3].  

Such variations in DNA may also be associated with, or Linked to, economic traits, which governed by many 

genes each having a small effect [4]. Allelic variation in the regulatory and structural regions of candidate genes 

may influence diversification of milk yield and composition. For direct genotyping for candidate genes using 

polymerase chain reaction (PCR) [5], molecular markers that reveal polymorphism at the DNA level are now 

key players in animal genetics. Recently, a number of potential candidate genes have recognized. 

Growth hormone is a peptide hormones synthesized by lactotropes of anterior pituitary. Well known 

that it plays an important role in biological processes such as mammary development, lactation, growth and 

metabolism regulation, being therefore a promising candidate gene marker for improving milk and meat 

production in cattle (citation). Bovine growth hormone gene (GH) is located in chromosome 19 [6] and consists 

of five exons separated by four introns [7, 8]. Several polymorphisms identified in the GH gene [9] and 

[10]found a polymorphic site for MspI restriction endonuclease, while [11] localized the polymorphism in intron 

3 of the gene GH.[8][12]reported that polymorphism of growth hormone gene occurred at.2141C>G (AluI 

restriction, Leu/Val substitution in exon 5)of the sequence. Substitution of C for G nucleotide at that position 

caused an amino acid change from leucine to valine of the growth hormone polypeptide identified by AluI 

restriction enzyme. Several polymorphisms were identified in the growth hormone gene and detected by 

restrictionfragment length polymorphism (RFLP) with the recognition site of AluI restriction enzyme [13, 14, 

and 15]. 

Leptin is a protein, which is involved intricately in the growth and metabolism of animals it plays an 

important role in the regulation of feed intake, energy metabolism, growth, and reproduction Leptin gene is 

located on chromosome 4. It consists of 3 exons and two introns [16]. In cattle, Leptin is involved in regulation 

of feed intake, fetal growth, energy balance, fertility, and immune functions [17].  Leptin has a role in the onset 

of puberty and the sexual development [18]. It stimulates the reproductive system in both sexes through an 

increased release of the pituitary luteinizing hormone and the hypothalamic gonadotropin-releasing hormone 
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[19]. Leptin circulates in blood serum in both free and bound forms [20]. The free form is the biologically active 

form, while the other is bound to a carrier protein. The balance between free and bound leptin is a potential 

regulator of leptin bioavailability [21].  

The aim of this Study was to investigate the allele and genotype frequencies of Growth hormone and leptin gene 

Polymorphism in Sudanese native cattle breeds. 

 

Martials and methods 
Sampling locations 

One hundred and fourteen blood samples collected on filter papers from three local Sudanese cattle 

ecotypes(Kenana 32, Butana 32 and Erashy 50). The samples collected from homelands of the three ecotypes in 

central and eastern parts of the Sudan. Kenana  cattle are found    mainly  in    Sennar  and  Blue  Nile  States 

spreading in the area between  the   White  and  Blue  Nile  Rivers. This  is roughly  a triangular  area  bounded  

by  Sennar, Singa and Kosti  towns and  lying  approximately  between latitudes 10º and 13º North longitudes 

32º and 34º East. Butana cattle named after their homeland, the Butana plains of central Sudan lies between the 

Nile, Atbara and the Blue Nile Rivers. On the other hand, the Erashy cattle mostly found in Al-gash area in 

Gedaref, Kassala and Red sea States and raised by the Hadandowa tribe. 

 

Isolation of genomic DNA 

DNA isolated from the blood collected on the FTA papers (Whatman International Ltd, UK.) was done 

by (anon-enzymatic method – phenol precipitation) as described by [22]. 

 

Genotyping: 

The Growth hormone (GH) locus analyzed using a 211 bp fragment covering the sequence containing 

the mutation site. Itamplified according to the procedure proposed by [23], carried out in the Central Laboratory 

of the Ministry of Science and Communication with forward primer: 5´- GCTGCTCCTGAGGGCCCTTCG -3´ 

and Reverse: 5´- GCGGCGGCACTTCATGACCCT -3`. The amplified PCR productdigested with AluI 

restriction endonuclease  at Temp 37 Cº for 16 hours to distinguish between L and V alleles. (The 20μl PCR 

reaction consisted of 2.5 μl genomic DNA, 10X PCR buffer, 0.75μl MgCl2, and 0.5μl dNTPs. A standard 

protocol was performed starting at 95 ºC for 4 min, followed by 1 cycles of 94 ºC for 20 sec, primer annealing  

59 ºC for 30 sec, followed by 35 cycles 72 ºC for 30 s, and a final extension at 72 ºC for 4 min, followed by 1 

cycles.)The nucleotide variation underlying the Leptin genediagnosed by an RFLP assay. Genomic DNA was 

genotyped for the locus responsible for the SNP in exon 5 according to [24] using forward primer: 5´- 

TGGAGTGGCTTGTTATTTTCTTC-3´ and reverse primer 5´- GTCCCCGCTTCTGGCTACCTAAT -3´.The 

PCR conditions were at 95°C for 5 min, followed by 30 cycles of94°C for 30 s, 62°C for 40 s and 72°C for 40 s. 

After 30 cycles,reactions completed by an extension at 72°C for 7 minutes.The PCR product for each sample 

digested with 10 units ofSau3AI at 37°C overnight. One RFLP in the intron between twoexons of the bovine 

leptin gene detected. There were twosau3AI sites in 422 bp fragments. The digested AA PCR productexhibited 

two fragments of 390 and 32 bp For the BB genotypeexhibited 303, 88 and 32 bp (only 303 bp fragments were 

visible inagarose gel) 

 

Statistical analysis 

The genotypic and allelic frequencies for the GH and Lep genescalculated based on the counting 

method [25]. To determine, if the population was in equilibrium for HardyWeinberg, theobserved and expected 

genotypic frequencies, was calculated using Chi-square test. 

 

Result and discussion 
The 211 bp DNA fragment of the growth hormone gene (GH) which is spanning from the forth intron 

to the five exon was amplified using the PCR method and digested with AluI restriction enzyme and identified 

polymorphism at this locus. The digestion with AluI restriction enzyme showed two types of restriction patterns. 

The first pattern was assigned as genotype LL which produced (159 and 52 bp fragments), and the second 

pattern was assigned as genotype LV which produced (211, 159, 52 bp fragments) as presented in Figure 1 and 

2. Two genotypes LL and VV were observed in Butana (75% LL, 25% VV), while the Erashy cattle had 90% of 

the LL genotypes and 10% LV genotypes.  Kenana cattlefound monomorphic for this locus and producing only 

LL genotypes (100%).  
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Figure 1                                                                                                                  Figure 2 

 
 

 

 

Table 1: Genotype and allele frequencies of GH gene in Butana, Kenana and Erashy. 

 

There was significant deviation From Hardy-Weinberg equilibrium for the GH –

AluILocus[26].Showed that all Kenana and Butana cattle were homozygous for SNP g.2141C allele (Leu 

variant) in exon 5)the important SNP g.2141C>G (AluI restriction, Leu\Val substitution in exon 5) as reported in 

the literature was genotypedby[27].This result is in contrast with ours because thegenotypes LL in the GH gene 

is the predominant genotype in allSudanese cattle ecotype, with frequencies ranging from 75% to 100%. 

Kenana’s monomorphic genotype for GH gene is correlated with other zebu (Bos indicus) breeds (Nelore, Gyr, 

Guzerá) [28].The disequilibrium in the GH locus from Hardy Weinberg may reflect a series of events such as 

inbreeding, selection, genetic drift or population subdivision. The latter event could also attributed to the result 

from sampling few individuals from each location, although this expected to affect more than one locus. [1] 

concluded that it is difficult to indicate the most desirable GH/AluI- genotypeand that introducing the 

information on GH/AluI- genotype into dairy cattle marker-assisted selection (MAS) programs would probably 

be risky Based on the results presented here it is difficult to indicate the most desirable GH/AluI-genotype. In 

relation to milk composition, VV/++ cows produced milk withthe highest F+P (fat and protein percent pooled) 

content. However, the small samplesize (only 23 VV/++ cows) does not allow drawing definite conclusions. It 

concludedthat introducing the information on GH/AluI- genotype into dairy cattlemarker-assisted selection 

(MAS) programs would probably be risky. A. [29]results of the SNP g.2141C>G (AluI, Leu/Val substitution in 

exon 5) genotyping showed that all Kenana and Butana cattle were homozygous for g.2141C allele (Leu 

variant). 

There is a considerable interest in leptin gene polymorphisms because of their potential use as genetic 

markers to improve the efficiency of selection for quantitative traits. [30]Suggested an association between 

leptin and feed intake.These results revealed that polymorphism detected in all studied herds and showed that 

PCR-RFLP is an appropriate tool for detecting genetic polymorphism. Digestion of polymerase chain reaction 

produce with Sau3Al/ leptin gene reveled presents of allele A was (390,32bp) fragments and allele B was (303, 

88 and 31bp) only 303bp fragment visible on the gel Figure 3. Three patterns were observed and frequencies 

were AA (96.86%), BB (3.14%) in kenana ecotype and AA (96.86%), AB (3.14%) in Butana ecotype while 

Erashy ecotype was AA (80%) and AB (20%) genotypes. 

                   Allele Frequency                    Genotype Frequency 

Breed L V LL LV VV NO of animal 

Kenana 100% 0.00% 100% 0.00% 0.00% 32 

Butana 75% 25% 75% 0.00% 25% 32 

Ershay 95% 5% 90% 10% 0.00% 50 

Total 91% 9% 89 4% 7% 114 
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Figure 3 

 

 

 

 

 

Table 2: Genotype and allele frequencies of leptin gene in Butana, Kenana and Erashy. 

 

[31]Stated that for the Mbo1-RLFP on the lep locus, the frequencies in allele A were 97.50% and 97.06% in 

Butana and Kenana breeds’ respectively. However, both breeds showed a complete absence of homozygous BB 

carriers, while our present study found a 3.14% BB in Butana cattle.  

Pvalue= 0.009 

[32] verified that the frequency of a restriction fragment length polymorphism (Sau3AI) in bovine LEP gene 

was different between Bos taurus and Bos indicus, being possible that genotype differences in leptin could 

explain some of the phenotypic variation observed between – 

breeds of cattle. [33] detected higher frequency of A allele in  

Bos indicus breed group of cattle compared with Bos taurus.The study of [34]) on polymorphism within the 

intron region of the bovine leptin gene in Iranian Sarabi cattle (Iranian Bos taurus) showed that the A allele was 

frequent in the population.Other   research   on leptin gene polymorphism using single strand conformation 

polymorphism showed that Indian Sahiwal cattle exhibited a high genetic variability in the entire leptin gene 

[35]. Furthermore, [5] observed three genotypes: AA (60.71%), AB (37.5%) and BB (1.79%), in leptin gene 

polymorphism of Iranian Holstein cattle and suggested that this polymorphism could be further evaluated for 

marker assisted selection. 

[24] reported that heifers with the Sau3AI-AB genotype produce 1.32 kg/d more milk and consume 0.73 kg/d 

more food compared with the Sau3AI-AA genotype [25]. 

 

Conclusion 
It must be pointed out that, frequency of any allele can be altered simply by mating strategies in 

different herds based on economic and population demands. Unfortunately, phenotypic records were not 

available in our study to indicate desired allele and genotype. 

 

 

 

 

 

 

                   Allele Frequency                    Genotype Frequency 

Breed A B AA AB BB NO of animal 

Kenana 96.9% 3.1% 96.9% 0.0% 3.1% 32 

Butana 96.9% 3.1% 96.9% 3.1% 0.0% 32 

Ershay 95% 5% 80.0% 20.0% 0.00% 50 

Total 94.3% 5.7% 89.5% 9.6% 0.9% 114 
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