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 The water buffalo has a seasonal reproductive pattern with reduced sexual activity 

during the longer photoperiod. The goal of this study was to identify the single nucleotide 

polymorphism (SNP) of melatonin receptor 1A (MTNR1A) gene in Iraqi buffalo cows and 

3D structure of its protein and phylogeny with other sequences around the world. The 824 

bp fragment of exon II of the MTNR1 A gene was amplified from 190 buffalo cows (4-5 

years old) genomic DNA belonging to local breeders in Al-Chibayish Marshes, Southern 

Iraq. Amplified PCR products underwent custom sequencing at the two ends (5′ and 3′ 

ends). Five separate polymorphism sites, the 1st included 52 animals with 19 mutations (12 

missense), the 2nd included 39 animals with 18 mutations (11 missense), the 3rd included 

35 animals with 18 mutations (12 missense), the 4th included 32 animals with 18 mutations 

(12 missense) and the 5th included 32 animals with 14 mutations (8 missense). These 

polymorphic sites with accession numbers LC565046, LC565047, LC565709, LC565710 

and LC565711 respectively were registered in gene bank. The phylogenetic tree reveals that 

in some of the Iraqi buffalo, the sequences of MTNR1A gene has identical to the Italian 

buffalo (GU817415), and the Brazilian buffalo (JN689386). Data revealed a marked 

difference in the fifth polymorphism sites' 3D protein structure because of the mutations. In 

conclusion, as a result of mutations, the gene MTNR1A in Iraqi buffalo has polymorphisms; 

these polymorphisms may be linked to gene function, Therefore, further studies are needed 

to connect the polymorphisms of this gene with the productive and reproductive traits. 
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Introduction  

  

For many countries, particularly in Asia, buffalo is an 

essential part of the agricultural economy, as it is a very 

important source of milk and meat (1,2). Iraq is one of the 

largest buffalo countries in the region (3), as well as one of 

the world's top countries in the world (4). However, Iraqi 

buffalo production is rather low (especially milk production) 

compared to the rest of the producing countries for a number 

of reasons, including malnutrition or poor management (5-

7), as well as the problems resulting from poor veterinary 

care (8), and the resulting diseases such as mastitis, which 

directly affects milk production (9), products, whether meat 

or milk, are also exposed to various bacterial contaminants 

(10), perhaps one of the most important problems faced by 

the buffalo breeding sector is the poor reproductive 

efficiency and low pregnancy rates, which cause great 

economic losses (11). Recently, evolution in molecular 

genetics has led to the discovery of molecular markers that 

are linked to genes that influence development 

characteristics, for which dominance in development is 

closely related to genetic selection (12), One of these 

markers is the gene responsible for the receptors for the 

hormone melatonin (13). Melatonin plays a significant role 

in buffalo reproduction (14), since it is capable of reducing 

oxidative stress (15), by stimulating antioxidant enzymes 
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(16). Therefrom, it affects the ideal functions of cells and 

tissues, including the reproductive system, which explains 

what has hypothalamic neuron receptors that regulate the 

release of pituitary gonads (17), in the anterior pituitary 

gonads, and in the adnexal reproductive gonads in both male 

and female (18,19). Melatonin receptors are categorized into 

two groups, MTNR1A and MTNR1B (20,21), the first type 

being one that specifically affects reproduction (22), while 

previous studies indicated that the melatonin receptor gene 

polymorphisms are related to productivity and reproductive 

success in buffalo and sheep (23). Studies on the exon II and 

its polymorphisms have based mainly on the melatonin 

receptor gene in chromosome 1 buffalo (24), as it is promoter 

area size 824 bp (25,26). Due to the lack of knowledge on 

the melatonin receptor gene in the Iraqi buffalo, as no 

previous research has listed this gene, this study aimed to 

characterize the melatonin receptor gene (MTNR1A) 

polymorphisms in the Iraqi buffalo, the 3D structure of its 

protein and comparing the phylogenic tree of Iraqi buffalo 

with other sequences breeds around the world. 

 

Materials and methods 

 

Ethical approve 

The study has been approved by the Animal Ethics 

committee of Department of Animal Production, College of 

Agriculture, University of Basrah, Basrah, Iraq. 

 

Study location 
This study was carried out in the Department of Animal 

Production, College of Agriculture, University of Basrah, 

from July 2019 to November 2019 on 190 buffalo cows (4-5 

years old) belonging to local breeders in Al-Chibayish 

Marshes, southern Iraq (°31N47°E). 

 

Sampling 

Ten ml of blood was obtained from each animal's caudal 

vein by using a tube with EDTA, then the samples were kept 

frozen until the DNA extraction process was performed. 

 

The DNA Extraction  

The DNA was extracted from blood by using a 

commercial genomic DNA kit (Pure-Link Genomic DNA 

mini-Package, Thermo Fisher Scientific, USA) as 

recommended by the manufacturer and stored at -20°C until 

for use (24), then the concentration and purity of DNA was 

calculated by using Nanodrop (Nano Drop thermo scientific 

200/ USA), with 260 / 280 nm ratio (27). 

 

Primer design and PCR amplification 

Primer pairs were designed according to Gunwant et al. 

(24) for MTNR1A exon II, forward: 

GTGAGCCTGGCAGTTGCAGA and Reverse: 

GGAGAGGGTTTGCGTTTAATTC. The PCR was carried 

out according to Pandey et al. (26), in total volume 25 μl with 

12.5 μl of Master mix, 2 μl of DNA template (100 ng/ml), 

0.5 μl (10 μM) of each primer and 9.5 μl of water nuclease-

free (WNF), the conditions of PCR were done with an initial 

denaturation at 98 °C for 5 min followed by 1 cycle, then 

next by 35 cycles of denaturation at 98 °C for 15 sec, 

Annealing at 55 °C for 30 sec, extension at 72 °C for 30 sec, 

and final extension at 72°C for 5 min followed by 1 cycle, 

the PCR product has been detected by using 1.5% Ethidium 

Bromide 0.5 μg/ml stained agarose gel, equivalent, with 

3000 bp DNA ladder. Then PCR product has been purified 

using QIAquick®, Qiagen kit (Germany) following the 

manufacturer’s protocol.  

 

Sequences analysis 

The sequence analysis has been done in first BASE 

Laboratory in Malaysia, to determine the identity of the 

resulting sequences BLAST tool has been used, then perform 

Multiple Sequence Alignment (28), to compare the resulting 

sequences with Bubalus bubalis melatonin receptor type 1A 

(MTNR1A) gene in the GenBank accession number 

GU817415 and JN689386 (Depending on the highest 

matching percentage in BLAST) to set the differences in the 

resulting polymorphisms. 

 

Construction of phylogenetic tree 

The construction of phylogenetic tree has been done by 

using Mega software (29), to show the convergence the 

resulting sequences in this study were compared with the 

sequences of melatonin receptor in buffalo for several 

different countries, obtained from the GenBank, it is as 

follows: GU817415 in Italy, JN689386 in Brazil and 

MF173047 in India. 

 

Three-dimensional protein structure 

The Swiss model (Swiss-PdbViewer/Switzerland) has 

been used to detected 3D protein structure (30). 

 

Results 

 

Amplifying PCR 

The findings of NanoDrop's DNA analysis show that the 

ratio 260/280 was 1.75 - 1.85, The size of the PCR product 

in Bubalus bubalis was 824bp (Figure 1). 

 

The Analysis of Sequences 

Five separate polymorphisms were obtained by 

comparing the findings with the Bubalus bubalis accession 

numbers (GU817415 Italian polymorphism and JN689386 

Brazilian polymorphism), all of which were registered at 

GenBank under the accession numbers LC565046, 

LC565047, LC565709, LC565710, and LC565711. The 

percent identification with the Bubalus bubalis reference 

gene (Italian polymorphism) was 97.69 percent, 97.82 
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percent, 97.82 percent, 97.82 percent, and 98.30 percent 

respectively, as for the Brazilian polymorphism, the 

matching ratio was 96.51, 96.87, 95.90, 96.02 and 96.39 

respectively, 100 percent mismatch occurred due to various 

mutations occurring in each polymorphism. On the other 

hand, some mutations occurred in more than one 

polymorphism, not to mention that some of them 

corresponded to the Italian polymorphism, the other with the 

Brazilian polymorphism, and some matched with both 

(Figure 2), all mutations, their types and positions are listed 

in the tables 1-5, some mutations were silent (they did not 

code for a new amino acid), while others were missense 

(caused by the encoding of new amino acid). 

 

Phylogenetic tree analysis 

The phylogenetic tree diagram (Figure 3) shows that the 

sequences of the MTNR1A gene in some of the Iraqi buffalo 

are similar to the Italian buffalo (accession number 

GU817415), while the other sequences were similar to the 

Brazilian buffalo (accession number JN689386), the 

homogeneity rate was very high despite these variations 

resulting from mutations. 

 

3D protein structure  

Despite the similarity of the 3D protein structure for all 

the polymorphisms that resulted in the analysis, there are 

differences in the expected 3D structure between them 

(Figure 4 - 8), as a result of the various mutations, this can 

be clearly seen in Figure 2, as there is no perfect match 

between all the polymorphisms. 

 

 
 

Figure 1: Gel electrophoresis of PCR product for MTNR1A 

gene (L: 3kb, DNA marker; 1, 2, 3 and 4: PCR product). 

Table 1: Polymorphisms of the studied gene (Polymorphism 

1, LC565046, 52 animals) 
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Mutation 

Type Amino acid 

1 C T T 51 Silent  
2 A G G 76 Missense Serine to Glycine 

3 C G A 113 Missense Proline to Glutamine 

4 C C G 128 Missense Proline to Arginine 

5 T T G 156 Silent  

6 T A A 194 Missense Glutamine to leucine 

7 A G G 240 Silent  

8 G A A 286 Missense Aspartic to Asparagine 

9 C C G 349 Missense Histidine to Aspartic 

10 A A T 472 Missense Serine to Cysteine 

11 G C A 516 Silent  

12 G G C 564 Silent  

13 C C T 620 Missense Threonine to Isoleucine 

14 C C G 682 Missense Glutamine to Glutamic 

15 A A G 714 Silent  

16 T T A 765 Missense Aspartic to Glutamic 

17 G A A 775 Missense Glycine to Arginine 

18 A A T 803 Missense Asparagine to Isoleucine 

19 C T T 822 Silent  

 

Table 2: Polymorphisms of the studied gene (Polymorphism 

2, LC565047, 39 animals) 
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Mutation 

Type Amino acid 

1 T G C 9 Silent  
2 G G T 38 Missense Glycine to Valine 

3 G G C 87 Missense Tryptophan to Cysteine 

4 G C T 135 Silent  

5 C T T 203 Missense Proline to Leucine 

6 A G G 240 Silent  

7 T C C 302 Missense Valine to Alanine 

8 T T A 365 Missense Leucine to Histidine 

9 C G G 442 Missense Leucine to Valine 

10 C A T 491 Missense Threonine to Methionine 

11 T C C 540 Silent  

12 C C T 597 Silent  

13 C G G 598 Missense Leucine to Valine 

14 C C G 682 Missense Glutamine to Glutamic 

15 T A C 693 Silent  

16 T T C 744 Silent  

17 T T A 765 Missense Aspartic to Glutamic 

18 G A A 775 Missense Glycine to Arginine 
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Figure 2: The Multiple Sequence Alignment for each of the Italian and Brazilian polymorphisms, as well as the polymorphisms 

obtained in the study. 1, 2, 3, 4, and 5: Iraqi polymorphisms, LC565711, LC565710, LC565709, LC565047 and LC565046 

respectively. 6: Italian polymorphism, GU817415. 7: Brazilian polymorphism, JN689386. 
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Table 3: Polymorphisms of the studied gene (Polymorphism 

3, LC565709, 35 animals) 
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Mutation 

Type Amino acid 

1 G T C 91 Missense Glutamic to Glutamine 
2 T T G 105 Silent  

3 C A A 153 Silent  

4 A A G 173 Missense Asparagine to Serine 

5 C T T 224 Missense Alanine to Valine 

6 C C A 285 Silent  

7 A T T 329 Missense Glutamic to Valine 

8 T T A 393 Silent  

9 T T C 454 Missense Serine to Proline 

10 C C G 487 Missense Glutamine to Glutamic 

11 G T C 527 Missense Cysteine to Serine 

12 C C A 663 Silent  

13 C C G 682 Missense Glutamine to Glutamic 

14 G C C 706 Missense Glutamic to Glutamine 

15 G G C 751 Missense Valine to Glutamine 

16 T T A 752 Missense Valine to Glutamine 

17 T T A 765 Missense Aspartic to Glutamic 

18 A A G 789 Silent  

 

Table 4: Polymorphisms of the studied gene (Polymorphism 

4, LC565710, 32 animals) 
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Mutation 

Type Amino acid 

1 G T T 15 Missense Glutamic to Aspartic 
2 A G T 30 Missense Arginine to Serine 

3 C C A 42 Silent  

4 G A A 70 Missense Valine to Isoleucine 

5 T T C 129 Silent  

6 G G A 176 Missense Cysteine to Tyrosine 

7 C G G 244 Missense Proline to Alanine 

8 C C T 312 Silent  

9 G G A 363 Silent  

10 G A A 416 Missense Arginine to Histidine 

11 A A T 486 Missense Glutamine to Histidine 

12 T T C 542 Missense Phenylalanine to Serine 

13 T C C 594 Silent  

14 G G C 636 Silent  

15 C C G 682 Missense Glutamine to Glutamic 

16 T T A 765 Missense Aspartic to Glutamic 

17 A A C 802 Missense Asparagine to Histidine 

18 C C A 817 Missense Leucine to Isoleucine 

 

 

Table 5: Polymorphisms of the studied gene (Polymorphism 

5, LC565711, 32 animals) 
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Mutation 

Type Amino acid 

1 T T C 3 Silent  
2 G T T 15 Missense Glutamic to Aspartic 

3 T T C 53 Missense Valine to Alanine 

4 G T T 86 Missense Tryptophan to Leucine 

5 G G C 141 Missense Glutamic to Aspartic 

6 G C C 186 Silent  

7 G T T 254 Missense Arginine to Leucine 

8 G G A 318 Silent  

9 A T G 396 Silent  

10 T T A 489 Silent  

11 A A C 654 Missense Leucine to Phenylalanine 

12 C C G 682 Missense Glutamine to Glutamic 

13 T T A 765 Missense Aspartic to Glutamic 

14 C T A 822 Silent  

 

 
 

Figure 3: Phylogenetic tree of MTNR1A gene in Iraqi 

buffalo with different buffalo (LC565046, LC565047, 

LC565709, LC565710, and LC565711: MTNR1A gene in 

Iraqi buffalo), (GU817415: MTNR1A gene in Italy buffalo). 

(JN689386: MTNR1A gene in Brazilian buffalo), 

(MF173047: MTNR1A gene in Indian buffalo). 

 

 
 

Figure 4: 3D protein structure of MTNR1A gene in Iraqi 

buffalo, LC565046 polymorphism. 



Iraqi Journal of Veterinary Sciences, Vol. 36, No. 4, 2022 (905-912) 

910 
 

 
 

Figure 5: 3D protein structure of MTNR1A gene in Iraqi 

buffalo, LC565047 polymorphism. 

 

 
 

Figure 6: 3D protein structure of MTNR1A gene in Iraqi 

buffalo, LC565709 polymorphism. 

 

 
 

Figure 7: 3D protein structure of MTNR1A gene in Iraqi 

buffalo, LC565710 polymorphism. 

 

 
 

Figure 8: 3D protein structure of MTNR1A gene in Iraqi 

buffalo, LC565711 polymorphism. 

 

Discussion 

 

The result of the size of PCR product was entirely 

equivalent to the main part of the exon II, this is consistent 

with what Miziara (19) pointed out. The resulting genetic 

polymorphisms in the study are consistent with other 

polymorphism studies of the melatonin receptor (MTNR1A) 

gene (31), and genetic polymorphism of Iraqi buffalo genes 

(32). 

The occurrence of various silent mutations can contribute 

to a change in protein structure and function, as well as their 

effect on protein folding, missense mutations can cause 

instability in protein function and the effect on interaction 

with other biological molecules (33). The occurrence of a 

number of mutations in more than one polymorphism may 

be due to the fact that these animals are of the same origin 

(34), but it is important to note that both the Italian and 

Brazilian polymorphisms share the same mutations with the 

polymorphisms obtained in the current study. 

The variations in the gene may account for the different 

development and reproductive success between animals. 

MTNR1A gene's polymorphisms can influence the protein 

through the impact on the amount of melatonin that affects 

the amount of prolactin (35). So, the MTNR1A gene's 

polymorphisms can be considered as a reproductive genetic 

marker (36,37), and therefor this genetic variation can 

effectively contribute to the reproductive performance of the 

Iraqi buffalo (38).  

The analysis of the phylogenetic tree agrees with the 

results of the study, where we can note that the Iraqi buffalo 

was closer to the Italian polymorphism, despite the close 

convergence with the Brazilian and Indian polymorphisms, 

this may give another impression about the genetic diversity 

of the Iraqi buffalo (39). 

On the other hand, the difference in the 3D structure of 

protein is due to the occurrence of silent and missense 

mutations, the 3D structure of the protein is an effective 
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indicator for understanding the effect of mutations, this is 

due to its impact on the processes of fastening and 

dismantling as well as an assembly (40), so these structural 

changes may affect the function of the protein (41), either 

negatively or positively, which can contribute to a clear 

discrepancy in the productive performance of animals.  

 

Conclusion 

 

Based on the results of the present study MTNR1A gene 

in Iraqi buffalo has polymorphisms as a result of mutations, 

these polymorphisms may be related to gene function, 

therefore further studies are required to link this gene's 

polymorphisms to the productive and reproductive traits. 

 

Acknowledgments 

 

We extend our appreciation to the Associate Professor 

Dr. Wessam Monther Mohammed Saleh, College of 

Veterinary Medicine, University of Basra for his supporting, 

aiding, and direction in sampling process. Many gratitude 

and thanks to the farmers who cooperated with us to 

complete this work. 

 

Conflict of interest 

 

The authors of this manuscript stated there is no conflict 

of interest regarding the writing process or data analysis. 

 

References 

 
1. Nanda AS, Nakao T. Role of buffalo in the socioeconomic development 

of rural Asia: Current status and future prospectus. Anim Sci J. 

2003;74(6):443-455. DOI: 10.1046/j.1344-3941.2003.00138.x 

2. Cruz LC. Trends in buffalo production in Asia. Italian J Animal Sci. 
2007;6(2):9-24. DOI: 10.4081/ijas.2007.s2.9  

3. ALsaedy K. Iraqi buffalo now. Italian J Anim Sci. 2007;6(2):1234-

1236. DOI: 10.4081/ijas.2007.s2.1234 

4. Al-Zahery N, Pala M, Battaglia V, Grugni V, Hamod MA, Kashani BH, 

Olivieri A, Torroni A, Santachiara-Benerecetti AS, Semino O. In search 

of the genetic footprints of Sumerians: A survey of Y-chromosome and 
mtDNA variation in the Marsh Arabs of Iraq. BMC Evol Biol. 

2011;11(1):1-16. DOI: 10.1186/1471-2148-11-288  

5. Alsaedy JKM. Mesopotamian buffaloes. J Buffalo Sci. 2014;3(1):30-
33. DOI: 10.6000/1927-520X.2014.03.01.6. 

6. Avadesian G, Al-Hadad A, Razuki WM, Al-Anbari NN, Aswadi M, 

Sadiq AS. Effects of parity and location on body dimensional 
measurements in Iraqi buffaloes at southern: A case study at Al-

Nasiriyah governorate. Buffalo Bull. 2017;36(2):297-305. [available 

at]  
7. Rossi G, Conti L, Al-Fartosi K, Barbari M. Implementation of practical 

solutions to improve buffalo breeding development in rural areas of 

South Iraq. Agronomy Res. 2018;16(2):564-573. DOI: 

10.15159/ar.18.065 

8. Al-Jubury A, Jarullah BA, Al-Jassim KB, Badran M. Mahmmod YS. 

Prevalence and diffusion of gastrointestinal parasite infections in 
swamp water buffalo (Bubalus Bubalis) populations from marshlands 

of Iraq. J Buffalo Sci. 2020;9(2020):38-47. 10.6000/1927-

520X.2020.09.06  

9. Krishnamoorthy P, Goudar AL, Suresh KP, Roy P. Global and 

countrywide prevalence of subclinical and clinical mastitis in dairy 
cattle and buffaloes by systematic review and meta-analysis. Res Vet 

Sci. 2021;136(2021):561-586. DOI: 10.1016/j.rvsc.2021.04.021 

10. Al-Garory NH, Al-Kaabi WJ. Determination of some heavy metals 
concentration in some dairy products from three different regions of 

Basrah, Iraq. Basrah J Agri Sci. 2020;33(2):1-13. DOI: 

10.37077/25200860.2020.33.2.01  
11. Yadav R, Tripathi H, Kumar P, Ramesh N. Assessing the economic 

losses to buffalo owners due to late diagnosis of pregnancy in their 

milch buffaloes. AJAEES. 2019;33(4):1-6. [available at]  
12. Mukherjee A, De S. Molecular evolution and genome architecture of 

water buffalo. Biotechnol Appl Buffalo Res. 2022;22:167-187. DOI: 

10.1007/978-981-16-7531-78   

13. Tamura H, Nakamura Y, Terron MP, Flores LJ, Manchester LC, Tan 

DX, Sugino N, Reiter RJ. Melatonin and pregnancy in the human. 

Reprod Toxicol. 2008;25(3):291-303. DOI: 
10.1016/j.reprotox.2008.03.005  

14. Ramadan TA. Role of melatonin in reproductive seasonality in 

buffaloes. Theriogenol. 2017;87-107. DOI: 10.5772/intechopen.69549   
15. Hardeland R. Antioxidative protection by melatonin. Endocrine. 

2005;27(2):119-130. DOI: 10.1385/ENDO:27:2:119   

16. Rocha RMP, de Matos MHT, de Lima LF, Saraiva MVA, Alves 
AMCV, Rodrigues APR, de Figueiredo JR. Melatonin and animal 

reproduction: Implications for ovarian physiology. Acta Vet bras. 

2011;5(2):147-157.  [available at] 
17. Dubocovich ML. Markowska M. Functional MT 1 and MT 2 melatonin 

receptors in mammals. Endocrine. 2005;27(2):101-110. DOI: 

10.1385/ENDO:27:2:101    
18. Frungieri MB, Mayerhofer A, Zitta K, Pignataro OP, Calandra RS, 

Gonzalez-Calvar SI. Direct effect of melatonin on Syrian hamster 

testes: Melatonin subtype 1a receptors, inhibition of androgen 
production, and interaction with the local corticotropin-releasing 

hormone system. Endocrinol. 2005;146(3):1541-1552. DOI: 

10.1210/en.2004-0990  
19. Miziara MN, Goldammer T, Stafuzza NB, Ianella P, Agarwala R, 

Schäffer AA, Elliott JS, Riggs PK, Womack JE, Amaral MEJ. A 

radiation hybrid map of river buffalo (Bubalus bubalis) chromosome 1 
(BBU1). Cytogenet Genom Res. 2007;119(1-2):100-104. DOI: 

10.1159/000109625  

20. Gautier C, Dufour E, Dupré C, Lizzo G, Caignard S, Riest-Fery I, 
Brasseur C, Legros C, Delagrange P, Nosjean O, Simonneaux V, 

Boutin JA, Guenin S-P. Hamster melatonin receptors: cloning and 

binding characterization of MT1 and attempt to clone MT2. Int J Mol 
Sci. 2018;19(7):1957. DOI: 10.3390/ijms19071957 

21. Talpur HS, Chandio IB, Brohi RD, Worku T, Rehman Z, Bhattarai D, 

Ullah F, JiaJia L, Yang Y. Research progress on the role of melatonin 
and its receptors in animal reproduction: A comprehensive 

review. Reprod Dom Anim. 2018;53(4):831-849. DOI: 

10.1111/rda.13188 
22. Mura MC, Luridiana S, Bodano S, Daga C, Cosso G, Diaz ML, Bini 

PP, Carcangiu V. Influence of melatonin receptor 1A gene 
polymorphisms on seasonal reproduction in Sarda ewes with different 

body condition scores and ages. Anim Reprod Sci. 2014;149(3-4):173-

177. DOI: 10.1016/j.anireprosci.2014.07.022 
23. Luridiana S, Mura MC, Pazzola M, Paludo M, Cosso G, Dettori ML, 

Bua S, Vacca G, Carcangiu V. Association between melatonin receptor 

1A (MTNR1A) gene polymorphism and the reproductive performance 
of Mediterranean Italian buffaloes. Reproduction, Fert Develop. 

2012;24(7):983-987. DOI: 10.1071/RD11297  

24. Gunwant P, Pandey AK, Kumar A, Singh I, Kumar S, Phogat JB, 

Kumar V, Patil C, Tomar P, Kumar S, Magotra A. Polymorphism of 

melatonin receptor (MTNR1A) gene and its association with seasonal 

reproduction in water buffalo (Bubalus bubalis). Anim Reprod Sci. 
2018;199(2018):51-59. DOI: 10.1016/j.anireprosci.2018.10.006  

25. Barbosa EM, Souza BB, Guimaraes RC, Azevedo JSN, Gonçalves EC, 

Ribeiro HFL, Filho ES. Polymorphism in the melatonin receptor gene 

https://doi.org/10.1046/j.1344-3941.2003.00138.x
http://www.doi.org/10.4081/ijas.2007.s2.9
https://doi.org/10.4081/ijas.2007.s2.1234
http://www.doi.org/10.1186/1471-2148-11-288
https://doi.org/10.6000/1927-520X.2014.03.01.6
https://158.108.80.26/kuojs/index.php/BufBu/article/view/689
https://158.108.80.26/kuojs/index.php/BufBu/article/view/689
http://dx.doi.org/10.15159/ar.18.065
https://doi.org/10.6000/1927-520X.2020.09.06
https://doi.org/10.6000/1927-520X.2020.09.06
https://doi.org/10.1016/j.rvsc.2021.04.021
https://doi.org/10.37077/25200860.2020.33.2.01
http://krishi.icar.gov.in/jspui/handle/123456789/26884
http://www.doi.org/10.1007/978-981-16-7531-78
http://www.doi.org/10.1016/j.reprotox.2008.03.005
http://www.doi.org/10.5772/intechopen.69549
http://www.doi.org/10.1385/ENDO:27:2:119
https://pesquisa.bvsalud.org/portal/resource/pt/vti-722031
http://www.doi.org/10.1385/ENDO:27:2:101
http://www.doi.org/10.1210/en.2004-0990
http://www.doi.org/10.1159/000109625
https://doi.org/10.3390/ijms19071957
https://doi.org/10.1111/rda.13188
https://doi.org/10.1016/j.anireprosci.2014.07.022
http://www.doi.org/10.1071/RD11297
http://www.doi.org/10.1016/j.anireprosci.2018.10.006


Iraqi Journal of Veterinary Sciences, Vol. 36, No. 4, 2022 (905-912) 

912 
 

in buffalo populations of the Brazilian Amazon. Genet Mol Res. 

2016;15(2):8309. DOI: 10.4238/gmr.15028309 
26. Pandey AK, Gunwant P, Soni N, Kumar S, Kumar A, Magotra A, Singh 

I, Phogat JB, Sharma RK, Bangar Y, Ghuman S, Sahu SS. Genotype of 

MTNR1A gene regulates the conception rate following melatonin 
treatment in water buffalo. Theriogenol. 2019;128(2019):1-7. DOI: 

10.1016/j.theriogenology.2019.01.018  

27. Desjardins P, Conklin D. NanoDrop microvolume quantitation of 
nucleic acids. J Vis Exp. 2010;(45):e2565. DOI: 10.3791/2565  

28. Boratyn GM, Thierry-Mieg J, Thierry-Mieg D, Busby B, Madden TL. 

Magic-BLAST, an accurate RNA-seq aligner for long and short reads. 
BMC Bioinformat. 2019;20(1):1-19.  DOI: 10.1186/s12859-019-2996-

x  

29. Stecher G, Tamura K, Kumar S. Molecular evolutionary genetics 

analysis (MEGA) for macOS. Molecul Biol Evol. 2020;37(4):1237-

1239. DOI: 10.1093/molbev/msz312  

30. Waterhouse A, Bertoni M, Bienert S, Studer G, Tauriello G, Gumienny 
R, Heer FT, de Beer TAP, Rempfer C, Bordoli L, Lepore R, Schwede 

T. SWISS-MODEL: Homology modelling of protein structures and 

complexes. Nucl Acids Res. 2018;46(1):W296-W303. DOI: 
10.1093/nar/gky427  

31. Soni N, Pandey AK, Kumar A, Verma A, Kumar S, Gunwant P, Phogat 

JB, Singh V. Expression of MTNR1A, steroid (ERα, ERβ, and PR) 
receptor gene transcripts, and the concentration of melatonin and 

steroid hormones in the ovarian follicles of buffalo. Domest Anim 

Endocrinol. 2020;72(20):106371. DOI: 
10.1016/j.domaniend.2019.06.003  

32. Hussain D. Molecular characterization of some productivity triats in 

Mesopotamian buffaloes (Bubalus bubalis). Eur J Mol Biotechnol. 
2015;8(2):80-7. [available at]  

33. Zhang N, Lu H, Chen Y, Zhu Z, Yang Q, Wang S, Li M. PremPRI: 

Predicting the effects of missense mutations on protein-RNA 
interactions. Int J Mol Sci. 2020;21(15):15.5560. DOI: 

10.3390/ijms21155560  

34. Groeneveld LF, Lenstra JA, Eding H, Toro MA, Scherf B, Pillin D, 
Negrini R, Finlay EK, Jianlin H, Groeneveld E, Weigend S, Consortium 

TG. Genetic diversity in farm animals-a review. Anim Genet. 

2010;41(S1):6-31. DOI: 10.1111/j.1365-2052.2010.02038.x  
35. Zetouni L, de Camargo GMF, da Silva Fonseca PD, Cardoso DF, Gil 

FMM, Hurtado-Lugo NA, Aspilcueta-Borquis RR, Cervini M, Tonhati 

H. Polymorphisms in the MTNR1A gene and their effects on the 
productive and reproductive traits in buffaloes. Trop Anim Hlth 

Product. 2014;46:337-340. DOI: 10.1007/s11250-013-0493-1  

36. Carcangiu V, Mura MC, Pazzola M, Vacca GM, Paludo M, Marchi B, 
Daga C, Bua S, Luridiana, S. Characterization of the Mediterranean 

Italian buffaloes melatonin receptor 1A (MTNR1A) gene and its 

association with reproductive seasonality. Theriogenol. 
2011;76(3):419-426. DOI: 10.1016/j.theriogenology.2011.02.018 

37. Cosso G, Nehme M, Luridiana S, Pulinas L, Curone G, Hosri C, 

Carcangiu V, Mura MC. Detection of polymorphisms in 
the mtnr1a gene and their association with reproductive performance in 

Awassi ewes. Anim. 2021;11(2):583. DOI: 10.3390/ani11020583  
38. Shao B, Sun H, Ahmad MJ, Ghanem N, Abdel-Shafy H, Du C, Deng 

T, Mansoor S, Zhou Y, Yang Y, Zhang S, Yang L, Hua, G. Genetic 

features of reproductive traits in bovine and buffalo: Lessons from 
bovine to buffalo. Front Genet. 2021;12:617128. DOI: 

10.3389/fgene.2021.617128 

39. Fang Q, Li M, Liu H, Chen K, Du Y, Wen C, Wei Y, Ouyang K, Wei 
Z, Chen, Huang W. Detection and genetic diversity of a novel water 

buffalo astrovirus species found in the Guangxi province of China. 

Front Vet Sci. 2021;8(21):692193. DOI: 10.3389/fvets.2021.692193  
40. Bhattacharya R, Rose PW, Burley SK, Prlic A. Impact of genetic 

variation on three-dimensional structure and function of proteins. PLoS 

One. 2017;12(3):e0171355. DOI: 10.1371/journal.pone.0171355  
41. Khan RH, Siddiqi MK, Salahuddin P. Protein structure and function. 

Basic Biochem. 2017;5:1-39. [available at] 

 

في  1أ الوصف الجزيئي لجين مستقبل الميلاتونين

 الجاموس العراقي
 

مرتضى فرج و  1خلف عبدالرزاق الرشدي ،1حسن نعمة حبيب

  2الحلو
 
-تربيةقسم علوم الحياة، كلية ال2قسم الإنتاج الحيواني، كلية الزراعة، 1

 العراق البصرة، القرنة، جامعة البصرة، 

 

 الخلاصة

 

يمتلك جاموس الماء نمطًا تناسلياً موسمياً مع انخفاض النشاط الجنسي 

التعرف على خلال فترة الضوء الأطول. كان الهدف من هذه الدراسة هو 

 1أ تعدد أشكال النوكليوتيدات الفردي في جين مستقبلات الميلاتونين

(MTNR1A)  في أبقار الجاموس العراقي والتركيب ثلاثي الأبعاد

 824لبروتينه وشجرة النشوء مع تتابعات أخرى حول العالم. تم تضخيم 

لـ  MTNR1 Aزوج قاعدي من الاكسون الثاني للحمض النووي لجين 

سنوات( التابع لمربي محليين في أهوار  5-4قرة جاموس )ب 190

المضخمة لتسلسل  PCRالجبايش، جنوب العراق. خضعت منتجات 

نهايات(. تم الحصول على خمسة مواقع  3و ′  5مخصص عند الطرفين )

 12طفرة ) 19حيوانا مع  52منفصلة لتعدد الأشكال، الأول شمل 

محسوسة(،  11طفرة ) 18حيواناً مع  39محسوسة(، والثاني شمل 

محسوسة(، والرابع شمل  12طفرة ) 18حيواناً مع  35والثالث شمل 

حيواناً مع  32محسوسة( والخامسة تضم  12طفرة ) 18حيوانا مع  32

محسوسة(. تم تسجيل هذه المواقع متعددة الأشكال بأرقام  8طفرة ) 14

و  LC565710و  LC565709و  LC565047و  LC565046الانضمام 

LC565711  على التوالي في بنك الجينات. تكشف شجرة النشوء

في بعض الجاموس العراقي  MTNR1Aوالتطور أن تسلسلات جين 

( والجاموس GU817415متطابق مع الجاموس الإيطالي )رقم الانضمام 

(. كشفت البيانات عن اختلاف JN689386البرازيلي )رقم الانضمام 

الخمسة بسبب الأبعاد لمواقع تعدد الأشكال ملحوظ في بنية البروتين ثلاثية 

في  MTNR1Aفإن جين لذلك . في الختام، نتيجة للطفرات، الطفرات

الجاموس العراقي له أشكال متعددة، ويمكن ربط هذه الأشكال المتعددة 

بوظيفة الجين، لذلك هناك حاجة إلى مزيد من الدراسات لربط تعدد 

ية والتناسلية.الأشكال لهذا الجين بالسمات الإنتاج
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