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Abstract: The MyoD family of myogenic regulatory factors (MRFs) include 

several genes such as Myogenin (MyoG) and Myogenic Factor 5 (MYF5) that 

have the potential to influence economically important traits in beef cattle. 

The objective of the present study were to estimate the allele and genotype 

frequencies of the (MyoG) and  (MYF5) genes in cattle and buffalo in Egypt 

and to determine the effects of these polymorphisms on some growth traits in 

the studied breeds. Genomic DNA was extracted from whole blood of 200 

animals including Friesian cattle and buffalo. PCR-SSCP technique was used 

to genotype (MyoG) and  (MYF5). Three genotypes were determined for 

MyoG exon-1 locus (BB, AB and AC) and two genotypes for MyoG exon-

1and intron-1 locus (AA and AB). Significant positive association were 

found between MyoG exon-1 AB genotype in Friesian cattle with weight at 6 

months (W6) and average daily gain (ADG). For MyoG exon-1and intron-1 

locus, the AA genotype showed positive effect on (ADG) in Friesian cattle. 

For MYF5 gene, exon-2 was monomorphic while three genotypes were 

determined for MYF5 intron-1 locus (BB, AB and AC) and four genotypes 

for intron-2 and exon-3 locus (AA, AB, AC and AD). Significant positive 

association was found between MYF5 intron-1 BB genotype in Egyptian 

buffalo with (W6) and (ADG). For intron-2 and exon-3 locus, the AD 

genotype in Friesian cattle and the AB genotype in Egyptian buffalo showed 

positive effect on (W6) and (ADG). These results could be included into 

marker assisted selection programs to improve the productivity in these breed 

Key words: Myogenic regulatory factors; Myogenin; Myogenic factor 5; 

genotyping; growth traits; Friesian cattle; Egyptian buffalo. 





DEDICATION 
 

To the soul of: 

The man who taught me that life is a message written only by belief in 

ALLAH and communicated by work and patience my ever loving "Father" 

 

To her: 

The lady with the strength of a warrior, the mercy of an angel, the mind of 

scientist and the heart of artist my ever loving and caring "Mother" 

 

To her: 

My life partner and soul mate who share me the load and gave me the 

strength to bear any difficulties my ever loving and caring "Future Wife" 

 

To them: 

The partners who support me and gave me the love and assistance my ever 

loving and caring "Friends" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 
 

Acknowledgment 

 
First and foremost, I would like to thank ALLAH. Praise is always and 

forever to god. 

 

"Whoever does not thank people does not thank ALLAH" 

 

So I would like to express my gratitude and deepest thank to Prof. Dr. El-

Said Thabet Awad Professor of Biochemistry and Chemistry of Nutrition, 

Faculty of Veterinary Medicine, Cairo University for his support, valuable 

supervision and encouragement. 

 

Deep gratitude to Prof. Dr. Samy Ahmad Abd El-Aziz, Professor of 

Biochemistry and Chemistry of Nutrition, Faculty of Veterinary Medicine, 

Cairo University for his scientific supervision, kind encouragement, valuable 

guidance who played an important role in completion of this work. 

 

My sincere thanks to   Prof. Dr. Mohamad Ali Ahmad Warda Professor of 

Biochemistry and Chemistry of Nutrition, Faculty of Veterinary Medicine, 

Cairo University for his valuable spiritual and academic advise and for his 

continuous encouragement and subtle direction of my effort throughout the 

preparation of this thesis. 

 

I would like to express my deepest thanks to Prof. Dr. Said Zaki Mostafa, 

Professor and head of Biochemistry and Chemistry of Nutrition, Faculty of 

Veterinary Medicine, Cairo University for his support, patience and 

encouragement. 

 

I would like to express my deepest thank to Dr. Abdelbary prince lecturer of 

Biochemistry and Chemistry of Nutrition, Faculty of Veterinary Medicine, 

Cairo University for his support and encouragement. 

 

And lastly, I would like to express my deep thanks to all members of 

Biochemistry and Chemistry of Nutrition, Faculty of Veterinary Medicine, 

Cairo University. 

 





CONTENTS 
1. Introduction          1 

2. Review of literature          4 
2.1.              Beef Consumption in Egypt                         4 

2.2.              Improving Production Characteristics of Beef Cattle       4 

2.2.1.          Genetic Selection.          5 

2.2.2.          Marker-Assisted Selection (MAS)         6 

2.3.         Genetic polymorphism                                        7 

2.3.1.          Single nucleotide polymorphism (SNPs)  8 

2.3.2.          Hardy-Weinberg Equilibrium (HWE)  10 

2.4.             Myogenic Regulatory Factors (MRFs)  11 

2.4.1.          Members of MRFs  12 

2.4.2           Regulation of the MRFs  13 

2.4.2.1.       Signalling molecules regulating MRFs  13 

2.4.2.2.       Molecular and genomic regulation of MRFs  16 

2.4.3.          Biochemical activity of the MRFs     18 

2.5.             Myogenin 20 

2.5.1.          Structure of the bovine Myogenin gene 20 

2.5.2.          Tissue expression 21 

2.5.3.          Myogenin protein 22 

2.5.5.          Genetic polymorphism of Myogenin gene 24 

2.6.             Myogenic factor 5 (MYF5) 24 

2.6.1.          Structure of the bovine myogenic factor 5 (MYF5) gene 24 

2.6.2.          Tissue expression 25 

2.6.3.          MYF5 protein 25 

2.6.4.          Genetic polymorphism of MYF5 gene 26 

3. Materials and Methods 28 
3.1.             Primer designing 29 

3.2.              Animal population and Samples Collection 29 

3.2.1.           Growth Records 30 

3.2.2.           Sampling 30 

3.3.              Methods 31 

3.3.1.           Extraction of Genomic DNA 31 

3.3.2.           Determination of DNA Quality and Quantity 34 

3.3.3.           Genotyping of Myogenin Gene 35 

3.3.3.1.        Amplification of Myogenin gene by Polymerase Chain 35 

3.3.3.2.        Agarose gel electrophoresis 39 

3.3.3.3.        Single Strand Conformational Polymorphism of Myogenin Gene 41 

3.3.3.4.        Sequencing of MyoG gene 45 

3.3.4.           Genotypinq of MYF5 Gene 45 

3.3.4.1.        Amplification of MYF5 Gene by PCR 46 

3.3.4.2.        Agarose Gel Electrophoresis 49 

3.3.4.3.        Single Strand Conformational Polymorphism of MYF5 Gene 49 

3.3.4.4.        Sequencing of MYF5 gene 

 

 

49 





3.4.              Statistical analysis of Data 50 

3.4.1.           Calculation of genotypic and allelic frequencies and evaluation    

                    of  Hardy-Weinberg equilibrium 
50 

3.4.2.           Determination of the association between the different Genotypes 

                    in each studied gene locus with some growth Traits in the studied 

                    breeds 

51 

4. Results 52 

5. Discussion 76 

6. Conclusion 93 

7. Summary 95 

8. References 100 

9. List of Abbreviations 119 

10. Arabic summary      121 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


