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Abstract 
This study aimed to link the genetic variants of the sperm tail gene SPEF2 and both 
individual and mass motility to evaluate semen in male Iraqi buffaloes. This study was 
conducted in the College of Agriculture, University of Basrah, and the fields of the 
Artificial Insemination Centre of the Department of Livestock in the Abu Ghraib 
area/Ministry of Agriculture (25 km west of Baghdad), for the period from 11/15/2022 
until 4/15/2023. The sequencing results were compared with the highest match rate in 
NCBI due to the occurrence of several different mutations, and the highest percentage 
of matching was with male Indian buffalo (Accession No. XM 025270630). The 
study's results clearly indicate a significant correlation between the polymorphism of 
the SBF2 gene and the rate of motility (individual and mass) in the semen of male 
buffalo. Therefore, this gene may be considered a molecular marker for selecting 
highly fertile males. 
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Introduction 

The Iraqi buffalo has great economic importance, but it suffers from many different problems that have led to a decline in its 

production for various reasons, the most important of which may be the lack of recent studies that address it (Rossi et al., 2018) 
[27]. The buffalo constitutes an important and effective part of the agricultural sector in particular and the economy in general. 

The country in general, but their production level does not cover the needs of the local market for many reasons, including 

mismanagement, poor nutrition, and genetic factors (Al- Rudha, et al, 2021) [1]. On the other hand, male fertility and semen 

quality are of vital importance to the livestock industry, as infertile males can cost producers large sums of money without any 

economic return (2008 Thundathil and Kastelic) [34], Semen characteristics have a moderate heritability coefficient, so there is a 

possibility of selection on the basis of semen characteristics (Gebreyesus et al., 2021) [5], several studies (Habib et al., 2017; 

Habib et al., 2018) [9-10] have indicated that there are many genes that can be molecular markers in semen. Modiba et al. (2022) 
[24] indicated that the SPEF2 gene is one of the candidate genes to be molecular markers associated with semen quality that may 

directly affect semen characteristics in cattle and therefore can be considered one of the molecular markers in selecting male 

cattle. The SPEF2 gene is one of the important genes that is directly related to the fertility of farm animals (Guo et al., 2014) [6], 

due to its work in producing a protein that contributes to the normal growth of the sperm tail and thus has a direct effect on 

sperm motility (Liu et al., 2020; Tu et al., 2020) [19, 36], poor sperm motility is associated with decreased fertility in buffaloes 

(Kumaresan et al., 2023) [17]. Individual sperm motility depends on the structure and function of the tail, as poor motility is 

significantly linked to genetic defects (Gupta et al., 2012) [7]. On the other hand, individual sperm movement is affected by 

several factors, including the season (Marai et al., 2010) [23], breed, and age of the animal (Kiani et al., 2014) [14], Low mass 

motility in buffalo bulls is an indicator of low sperm concentration and poor percentage of individual sperm motility (Muvhali 

et al., 2022) [25], this demonstrates the link between individual and mass motility. Because non-genetic factors (such as motility) 

are a very important indicator for measuring semen quality (Ramajayan et al., 2023) [26], this study aimed to link the genetic 
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variants of the SBF2 gene and both individual and mass 

motility to evaluate semen in male Iraqi buffaloes. 

 

Methods and Materials 

This study was conducted in the College of Agriculture, 

University of Basra, and in the fields of the Artificial 

Insemination Centre of the Department of Livestock in the 

Abu Ghraib area/Ministry of Agriculture (25 km west of 

Baghdad), for the period from 11/15/2022 until 4/15/2023. 8 

male buffaloes were used, ranging in age between 3 and 4 

years, all animals were healthy, disease-free, and under 

constant veterinary supervision. The semen was collected 

using an artificial vagina. 

 

DNA Extraction 

DNA was extracted according to Tomazic et al., (2021) [5] 

using the Chelex 100 kit and according to the method 

recommended by the manufacturer. DNA concentration and 

purity were estimated using Nano drop. 

 

The amplification of PCR 

The amplification process was carried out according to the 

method mentioned by Kõressaar et al., (2018) [15], as the 

sample size for the PCR reaction was 25 microliters consists 

of 9.5 microliters of distilled water, 12.5 microliters of 

Master Max, 1.0 microliters of template DNA (75 ng), 1.0 µl 

first primer (10 μM), and 1.0 µl reverse primer. As for the 

primer, it was forward: F- 

TAGTAGTAGCGCTGCCTTGG reverse  R- 

TGGAAGATTCATAGCCACTCCTG. The amplification 

conditions are shown in Table 1. 

 
Table 1: PCR program used for amplification 

 

Cycle step Temp (° C) Time 
Number of 

Cycles 

Initial Denaturation 98 5 min 1 

Denaturation 98 15 

35 Extension 55 30 

Final Extension 72 30 

5 72 النهائي )الاستطالة(التمديد دقيقة   1 

 

The analysis of Sequences 

Sequence analysis was performed at the first BASE 

laboratory in Malaysia, BLAST analysis and Multiple 

Sequence Alignment were performed (Boratyn et al. 2019) 

[2]. The sequencing results were compared with the highest 

match rate in NCBI to detect the potential molecular change. 

To reveal the 3D structure of the protein, the Swiss model 

was used (Waterhouse et al., 2018) [38]. 

 

Estimating Individual and Mass Motility 

The percentage of movement in each of the months 

December, January, February, March, and forgetfulness was 

estimated as follows: 

The percentage of individual motility was estimated based on 

the method mentioned by Thomas (2021) [33]. The percentage 

of mass sperm motility was estimated based on what was 

indicated by Amare and Mekuriaw (2012) [31]. 

 

Statistical Analysis 

The statistical analysis process was conducted using the 

SPSS (V.27) program (IBM 2020) [13]. 

 

Results and Discussion 

The results of DNA extraction showed that the percentage of 

purity (measured by the Nano Drop) represented by the ratio 

A280/A260 was 1.8 (or close to it), and this is consistent with 

what was indicated by Habib et al., (2022) [8] and Lutz et al., 

(2022) [21] as a guide to best purity. 

The size of the PCR product for the SPEF2 gene was 5772 pb 

in male buffalo, as shown in Figure (1), this is consistent with 

what Deng et al., (2016) [3] indicated about the size of the 

gene in male buffalo. The results of detecting the sequences 

obtained in the current study using the BLAST technique 

showed that the SPEF2 gene in male Iraqi buffaloes does not 

match 100% with any other record in the GenBank due to the 

occurrence of a number of different mutations, and that the 

highest percentage of matching was with male Indian 

buffaloes (Accession No. XM 025270630), When 

performing multiple sequence alignment (MSA) analysis, 

two different polymorphism of the SPEF2 gene were 

obtained as a result of the occurrence of different mutations. 

These polymorphisms were registered in GenBank under the 

accession numbers AA: LC754318 (2 animals) and 

LC754319: BB (6 animals). 

 

 
 

Fig 1: Electrophoresis of the PCR product of the sperm tail gene SPEF2 in male buffalo 
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The results in Table (2) indicate that there are significant 

differences (P≤0.05) in the percentage of individual motility 

rate for both polymorphism obtained for the SPEF2 gene and 

for all months of the study, as it reached 63.00, 62.17, 70.17, 

66.67, and 54.67 in months 1, 2, and 3. And 4 and 12, 

respectively, in the 

polymorphism AA, and reached 41.11, 39.61, 37.50, 42.67, 

and 43.22 in months 1, 2, 3, 4, and 12, for the polymorphism 

BB, respectively. These results are consistent with what was 

indicated by Lu et al., (2022) [20] about the presence of 

significant differences in the rate of individual movement 

between the ARID4A polymorphism in male Chinese 

buffalo, these results are also consistent with what was 

indicated by Rullo et al., (2023) [28] and Wang et al., (2023) 
[37] about the existence of significant differences in favour of 

one of the polymorphism of genes associated with semen 

characteristics. 

The results of the table also indicate that there is a significant 

superiority (P≤0.05) for the polymorphism AA, which 

reached 63.33 compared to the polymorphism BB, which 

reached 40.82, these results agreed with Eidan and Khudhir 

(2023) [4] about the significant correlation between the 

polymorphism and the individual motility rate of Holstein 

bulls for the ATP1A1 gene, as the CC polymorphism showed 

highly significant superiority for individual motility 

compared to the CA polymorphism. 

These results also agree with Kumaresan et al., (2023) [17] 

about the fertility of male buffaloes being significantly 

related to the polymorphism of the genes that are molecular 

markers of male fertility. These results also agreed with what 

Song et al., (2023) [32] pointed out about the presence of 

significant differences in semen characteristics between the 

different polymorphism resulting from genetic mutations, 

whether these mutations are missense (resulting from a 

change in the amino acid produced) or silent mutations (did 

not result from a change in the amino acid produced). 

The results in Table (3) indicate that there are significant 

differences (P≤0.05) in the percentage of mass motility rate 

for the two-polymorphism obtained in the current study 

throughout the months of the study and for both 

polymorphism, as it reached 39.17, 40.00, 39.17, 37.50, and 

39.17 in the months. 1, 2, 3, 4 and 12 

respectively in the polymorphism, AA, reached 27.50, 25.00, 

26.11, 26.67, and 

28.33 in months 1, 2, 3, 4, and 12, respectively. For the BB 

polymorphism, there was also a significant superiority 

(P≤0.05) in the average polymorphism, reaching 

39.00 and 26.72 for the two conformations for the AA and 

BB polymorphism, respectively. These results are consistent 

with what Mahmoud et al., (2021) [22] and Hasanain et al., 

(2022) [11] indicated about the presence of significant 

differences in the rate of movement between the genetic 

configurations of the genes associated with semen 

characteristics in males. Egyptian buffalo. 

In addition, we can notice from the table that the overall 

average of the mass motility rate in months 12 and 1 was 

significantly higher (P≤0.05) than in months 2, 3, and 4. This 

is consistent with what was indicated by Kumar et al., (2019) 
[16] and Hirabhai et al., (2022) [12] reported on the significant 

differences in the quality of fresh semen between months, 

concluding that the months in which temperatures rise have a 

decrease in the quality of semen characteristics in male Indian 

buffaloes. 

 
Table 2: Percentage rate of individual Motility of polymorphism for the months of study 

 

Month 
Polymorphism 

General average 
AA BB 

1 63.00 41.11 11.76±46.58 

2 62.17 39.61 11.33±45.25 

3 70.17 37.50 15.41±45.67 

4 66.67 42.67 12.44±48.67 

12 54.67 43.22 7.25±46.08 

Average of Polymorphism 6.83±a63.33 6.52±b40.82  

 

Table 3: Percentage rate of mass Motility of polymorphism for the months of study 
 

Month 
Polymorphism 

General average 
AA BB 

1 39.17 27.50 7.92±30.42 

2 40.00 25.00 8.24±28.75 

3 39.17 26.11 7.84±29.37 

4 37.50 26.67 8.63±29.38 

12 39.17 28.33 7.51±31.04 

Average of Polymorphism 2.03±a39.00 6.71±b26.72  

 

Conclusions 

The results of the study clearly indicate that there is a 

significant correlation between the polymorphism of the 

SPEF2 gene and the rate of motility (individual and mass) in 

the semen of male buffaloes. Therefore, it is possible that this 

gene is considered a molecular marker for the selection of 

highly fertile males. 
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