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ABSTRACT 
 

Lactoferrin (LF), an iron-chelating 80-kDa glycoprotein closely related in structure to iron transport protein 
transferrin, known as red protein. LF gene is highly conserved among various species and considered as one of the 
candidate genes for endometritis and mastitis resistance. This study aimed to detect single-nucleotide polymorphisms 
(SNPs) of lactoferrin gene and if there is any correlation between lactoferrin gene diversity and reproductive status of 
Egyptian buffaloes. A total of 150 buffaloes were subjected to ultrasonographic examination for diagnosis of fertility 
and reproductive disorders. Blood samples were collected from 88 fertile, 24 repeat breeder and 38 aneustrum 
buffaloes.  Lactoferrin gene fragment of 301 bp was amplified from isolated DNA samples and PCR-RFLP was 
performed on the amplified fragment using EcoRI restriction enzymes. Purified PCR amplicons of different 
electrophoresis patterns were sequenced in both directions using forward and reverse primers. The sequences results 
were analyzed using NCBI BLASTn and BioEdit Sequence Alignment software. Phylogenetic analysis using 
UPGMA tree construction for each gene was constructed with consensus sequences. Two alleles of lactoferrin gene; A 
and B were detected in examined buffaloes. Genotype AA represented with 61.9% and 38.1% in fertile and infertile 
buffaloes respectively, while the AB genotype was detected with 54.54% and 45.5% in fertile and infertile one. 
Lactoferrin genotype (AA) showed significant increase in normal fertile animals (P=0.006) in comparison to anestrum 
and repeat breeder animals. Sequence analysis of both normal and polymorphic one shows point mutations 
(substitution A/C) in position 54 and 132. Statistically, our results showed significant correlation between the two 
genotypes of lactoferrin gene (AA and AB) and buffalo reproductive status (fertile and infertile). UPGMA analysis, 
revealed that the Egyptian buffalo sequence (KX228134.1) was closer to Bubalus bubalis (EU192148.1) and 
(HM125146.1) sequences compared to those of hybrid cattle.  The polymorphisms in lactoferrin gene detected in this 
study are selectively positive in relation to the improvement of fertility of Egyptian buffaloes. The recorded SNPs may 
be used as genetic marker for improving buffalo breeding based on marker assisted selection (MAS) programs. This 
study considered the 1st study on genetic polymorphism of lactoferrin gene in relation to fertility of Egyptian 
buffaloes. The SNPs in lactoferrin gene may considered as a useful genetic marker for buffalo breeding in Egypt.  
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INTRODUCTION 

 
Lactoferrin (LF), an iron-chelating 80-kDa 

glycoprotein, composed of 708 single polypeptide-chain 
amino acids (Baker and Baker 2009), closely related in 
structure to iron transport protein transferrin. LF is present 
in milk and other biological fluids of different mammals. 
LF gene is a member of transferrin gene family, located 
on chromosome BTA 22 among the regions of importance 
for milk production traits spans about 34.5 kb of genomic 
DNA and consists of 17 exons and 16 introns, 

(Kolbehdari et al., 2009). LF gene is highly conserved 
among various species including human, mouse, bovine 
and porcine species. The amino acids encoded by 15 out 
of the 17 exons in these species are identical, and in 12 
locations, they have identical codon interruptions at the 
intron-exon splice junctions (Teng, 2002).  Molecular 
structure of LF protein molecule shows it consists of two 
lobes, both built of two globular domains. Exons from 
two to four and from nine to twelve code for the first 
globular domain of each lobe and exons from twelve to 
fifteen code for the other one (Schwerin et al., 1994).  
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LF has wide scope of biological roles, starting from 

controlling of iron homeostasis, cellular growth and 

differentiation, direct antimicrobial effect against a wide 

range of infectious agents, including bacteria, viruses, 

fungi and parasites, to anti-inflammatory and anti-cancer 

activities (Berlutti et al., 2011; Garcia-Montoya et al., 

2012). LF is an important candidate gene in bovids having 

relation with the innate immunity and considered to be a 

promising candidate gene in buffalo selection for mastitis 

resistance (Chen and Mao 2004; Rainard and Riollet 

2006; Chaneton et al., 2008; Dinesh et al., 2015). LF 

genotype influences dairy animals’ performance, apart 

from its impact on somatic cell count or score (O’Halloran 

et al., 2010; Sender et al., 2010) and single-nucleotide 

polymorphisms (SNPs) in the 5’-regulatory regions are 

connected to LF gene expression (Pawlik et al., 2014). 

SNPs localized within the lactoferrin gene and its 5’ 

regulatory regions have been investigated with reference 

to gene expression and disease susceptibility (Pawlik et 

al., 2009).  

There is an evidence that genetic merit for traits of 

animal health and reproduction is in opposition to merit 

for production traits. Therefore, it is very important to find 

out the associations between genes related with 

reproductive performance. LF, was proved to influence 

milk performance in dairy farms, despite their primary 

role in health, development or reproduction (Sanz et al., 

2010). This suggests the wide scope effect of LF, or the 

presence of a linkage between genes coding for the non-

productive traits and dairy performance traits. Many SNPs 

have been detected in bovine lactoferrin gene, A/C point 

mutation (substitution) within TATA box seems to have 

the most probable influence on LF gene expression, 

consequently its concentration in mammary gland 

(Zabolewicz et al., 2014). Identification of LF variants as 

a genetic marker associated with disease susceptibility or 

resistance in buffaloes would allow producers to decrease 

treatment costs involved in repeat breeder and anestrum 

by improving herd health through genetic selection. 

Consequently, LF is considered as protein of choice as a 

potential therapeutic for the disease of persistent breeding-

induced endometritis (Fedorka et al., 2018). Hence, the 

present study was performed for detection of SNPs, of 

lactoferrin gene (intron 6) through PCR-RFLP, and to 

investigate if there is any association between this 

polymorphism and fertility in Egyptian buffaloes. 

 

MATERIALS AND METHODS 

 

All protocols for sample collections, phenotypic 

observations as well as ultrasonographic investigations 

were approved and have been conducted in accordance 

with the guidelines set out by the Egyptian Committee of 

Ethics at National Research Center. All institutional and 

national standards for the care and welfare of animals 

were followed and we use the appropriate measures to 

minimize pain or discomfort of all experimental animals. 

 

Animals and blood sampling 

This study was carried out on a total number of 150 

Egyptian buffaloes subjected to ultrasonographic 

examination for diagnosis of fertility during follow up in 

veterinary clinic of Qaluobia governorate. Blood samples 

were collected from all animals through the jugular vein 

using vacutainer tubes containing EDTA as anticoagulant. 

The blood samples were stored at -80 ℃ until used for 

DNA extraction.  

 

DNA extraction 

High quality, whole genomic DNA was extracted 

from previously preserved blood samples using phenol 

chloroform extraction protocol with ethanol precipitation 

(Ausubel et al., 1995). The total DNA concentration and 

purity were estimated by determining the absorbance at 

260 and 280 nm using UV-visible range 

spectrophotometer and diluted to 50 ng/μL before PCR 

amplification according to method described by 

Sambrook and Russell (2001). All the DNA samples had 

260/280 optical density (OD)ratios in the range of 1.8 to 

2, indicating high purity. DNA samples were stored at -

20℃ until used for PCR assay. 

 

PCR amplification 

Lactoferrin (LF) gene fragment of 301 bp (base pair) 

was amplified from isolated DNA samples using specific 

primer sequence as described by Wojdak-Maksymiec et 

al. (2006) as following: forward: 5´-GCC TCA TGA 

CAA CTC CCA CAC-3´; reverse: 3´-CAG GTT GAC 

ACA TCG GTT GAC-5´. The PCR reaction was 

performed in a final volume of 50 μL containing 100 ng 

of template DNA, 50 pmole of each primer,5 μl of 10X 

PCR buffer (20 mM Tris–HCl pH 8.4, 50 mM KCl), 1.5 

mM MgCl2, 0.2mM of dNTPs, and 1 U of Taq DNA 

polymerase (Fermentas Germany). This reaction mixture 

was subjected to the following conditions of initial 

denaturation at 95°C for 5min, followed by 35 cycles of 

denaturation at 94°C for 1 min, annealing at 62˚C for 1 

min, elongation at 72°C for 1 min and then final extension 

at 72˚C for 5 min. Aliquots of 10 µl of the PCR amplicons 

were electrophoresed using 2% Ethidium Bromide 

agarose gel at constant voltage of 100 V for 30 min. then 

visualizing under UV light with a Gel Doc 1000 system 

(Bio-Rad). 

 

Lactoferrin gene polymorphism  

Restriction Fragment Length Polymorphism (RFLP) 

was performed on a total volume of 20 µl from which 10 

μl PCR products were added by 7.8 μl DW, 0.2 μl EcoRI 

restriction enzymes and 2 μl buffer in a 0.5 ml tube. The 

mixture was incubated at 37°C for 4 hours, then 

electrophoresed on 2% agarose gel using a voltage of 100 

volts for 30 minutes. Allelic polymorphism was detected 

using UV light with a Gel Doc 1000 system.  

 

DNA sequencing and bioinformatics analysis  

purified PCR amplicons (using QIA quick gel 

extraction kit. QIAGEN, Germany) of different 

electrophoresis patterns were sequenced in both directions 

using forward and reverse primers. The sequencing runs 

were performed on 3730xl DNA Analyzer (Applied 

Biosystems™ | Thermofisher) using polymer POP7. The 

sequencing chemistry is BigDye™ Terminator v3.1 Cycle 

Sequencing Kit (Applied Biosystems™). The sequences 

obtained from the automated DNA sequencer were 

analyzed using the NCBI BLASTn online software tool 

after converting sequences into FASTA format 
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(http://www.ncbi.nlm.nih.gov) and BioEdit Sequence 

Alignment Editor (Hall 1999). 

 

Phylogenetic analysis using UPGMA tree construction 

Unweighted pair group method using arithmetic 

average (UPGMA) trees for each gene was constructed 

with consensus sequences (a sequence from each species 

based on similarity was selected for the UPGMA); using 

same model as that of the tree. All sequences were 

trimmed to equal length corresponding to same region 

before generating the tree. Evolutionary analyses were 

conducted in MEGA7 (Kumar et al., 2016). 

 

Statistical analysis 

For correlation between polymorphic patterns of LF 

gene and fertility status, data were subjected to Pearson 

Chi-Square and Fisher’s Exact test, Kurskal Wallis test, 

Pearson's R for Interval by Interval and Spearman 

Correlation for the Ordinal by Ordinal correlations using 

SPSS version 20 (2016). 

 
RESULTS 

 

PCR amplification and Genotyping of lactoferrin (LF) 

gene 

The studied fragment of LF gene (intron 6) of 

Egyptian buffalo (Bubalus bubalis) was successfully 

amplified using custom synthesized primer pair. Amplicon 

size of LF gene fragment was 301bp (Figure 1). PCR-

RFLP was performed on the amplified fragment of LF 

gene using EcoRI restriction enzymes. Two alleles of LF 

gene, A and B were detected in the examined population of 

Egyptian buffaloes. The EcoRI digestion of the PCR 

amplicons produced a mixture containing monomorphic 

fragments of 301 bp (allele A, no sequence recognized by 

the restriction enzyme) and 2 band patterns 201 bp and 100 

bp (allele B). Genotype AA represented by 301 bp 

fragment, and AB genotype represented by 301 bp, 201 bp 

and 100 bp fragments (Figure 2), while BB genotype was 

not detected in this study. The frequency of the two 

genotypes among fertile and infertile buffaloes were 

represented in table (1). Two genotypes AA and AB of LF 

gene were detected in fertile, aneustrum and repeat breeder 

buffaloes. Genotype AA was observed with frequency of 

61.9% in fertile animals and 38.09 % in infertile one, while 

the frequency of AB genotype was 54.5 % and 45.45 % in 

fertile and infertile buffaloes respectively (table 1). 

Statistically, Lactoferrin genotype (AA) showed 

significant increase in normal fertile animals (P=0.006) in 

comparison to anestrum and repeat breeder ones. While 

lactoferrin genotype AB was significantly low (P=0.0001) 

in repeat breeder animals compared to normal fertile 

animals and Anestrum animals (Table 1). Concerning the 

frequency of the tow alleles A and B among the studied 

population, the allele A is more frequently observed 

(P=0.0001) in normal fertile buffalo compared to both 

anestrum and repeat breeder. In contrast to the lowered 

observation of allele B compared to allele A but its 

observation in fertile animals was high (P=0.0001) in 

comparison to anestrum and repeat breeder (table 1). The 

allele B observed in anestrum animals was 2.75 times 

more than the repeat breeders' ones. The genotype AA or 

Allele A of lactoferrin gene are high (P=0.0001) in fertile 

animals followed by anestrum animals compared to the 

repeat breeder ones (table 1). From results of table (2), it 

could be noticed that the Pearson's R and the Spearman 

Correlations of the lactoferrin gene AA (r = -0.866) and 

the Pearson's R of the allele A is negative (r = - 0.923) and 

significant (P = 0.004). The asymptomic significant level 

is 0.05. The distribution of the genotypes AA and AB and 

the alleles A and B is the same across categories of the 

reproductive status tested by the independent-samples 

Kurskal Wallis test was significant (P=0.004) with 

rejecting the Null hypothesis. 

 
Table 1: Genotype and allele frequencies of lactoferrin gene in examined Egyptian buffaloes. 

 
Lactoferrin 
genotype 

Normal cyclic 
animals 

Number (%) 

Infertile animals Total Animals 
Number (%) 

Exact Sig. 
(2-sided 
Fisher's 

Exact Test 

Exact Sig. 
(2-sided 
Pearson 

chi-Square 
Aneustrum Repeat breeder Total 

AA 52 (61.9 %) 16 (19.04%) 16 (19.04%) 32 (38.1%) 84 (56 %) 0.0006 0.006 
AB 36 (54.54 %) 22 (33.33 %) 8 (12.12 %) 30 (45.5%) 66 (44 %) 0.0001 0.0001 
A 140 f. = 0.79 54 f. = 0.71 40 f. = 0.83 94 f. = 0.76 234 f. =0.78 0.0001 0.0001 
B 36 f. = 0.2 22 f. = 0.29 8 f. = 1.7 30 f. = 0.24 66 f. = 0.22 0.0001 0.0001 

f=frequency. 
 
Table 2: The symmetric measures of the lactoferrin genotypes and alleles correlations. 

Genotypes and 
alleles 

Test Correlation Value Asymp. Std. Errora Approx. 
Tb 

Approx. Sig. Exact 
Sig. 

AA Interval by Interval Pearson's R -.866 0.051 -5.477 0.0001c 0.004 

Ordinal by Ordinal 
Spearman 
Correlation 

-.866 0.088 -5.477 0.0001c 0.004 

AB Interval by Interval Pearson's R -1.000 0.0001b   0.0001 

Ordinal by Ordinal 
Spearman 
Correlation 

-1.000 0.0001b   0.0001 

A Interval by Interval Pearson's R -.923 0.030 -7.607 0.0001c 0.0001 

Ordinal by Ordinal 
Spearman 
Correlation 

-1.000 0.0001c   0.0001 

B Interval by Interval Pearson's R -1.000 0.0001b   0.0001 

Ordinal by Ordinal 
Spearman 
Correlation 

-1.000 0.0001b   0.0001 

a=Not assuming the null hypothesis. b=Using the asymptotic standard error assuming the null hypothesis. c=Based on normal 
approximation. 

http://www.ncbi.nlm.nih/
http://www.ncbi.nlm.nih/
http://www.ncbi.nlm.nih/
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Fig. 1: Agarose gel electrophoresis of PCR amplicons of 

lactoferrin gene (intron 6) in Egyptian buffalo. Lane M represent 

100 bp molecular weight DNA ladder, lane from 1-7 represent 

301 bp PCR amplicons of lactoferrin gene. 

 
 

Fig. 2: Gel electrophoresis of PCR amplicons of lactoferrin gene 

(intron 6) digested with EcoR1 restriction enzyme.  Lane M 100 

bp DNA ladder, lane 1and 2 undigested samples (301bp represent 

AA genotype), lane 3, 4 and 5 represent AB genotype (301 bp, 201 

bp and 100 bp). 

 

 
 

Fig. 3: sequence alignment of 245 nucleotide segment of lactoferrin gene (intron 6)  of Egyptian buffalo with Bubalus bubalis 

lactoferrin gene intron 6 (GenBank Acc. No. EU192148.1), showing 98% identities. 

 

 
 

Fig. 4: Pairwise sequence alignment of normal sequence of Egyptian buffalo lactoferrin gene (intron 6) and polymorphic one using 

BioEdit, shows substitution of C nucleotide instead of A as SNP in the pattern II. 

https://www.ncbi.nlm.nih.gov/nucleotide/EU192148.1?report=genbank&log$=nuclalign&blast_rank=39&RID=PK4XZ4GY014
https://www.ncbi.nlm.nih.gov/nucleotide/EU192148.1?report=genbank&log$=nuclalign&blast_rank=39&RID=PK4XZ4GY014
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Fig. 5: phylogenetic analysis (UPGMA) of lactoferrin gene of 

Egyptian buffalo with that of other buffalo and hybrid cattle. The 

evolutionary history was inferred using the UPGMA method. 

The optimal tree with the sum of branch length = 3.15502838 is 

shown. (next to the branches). The analysis involved 5 

nucleotide sequences. All positions containing gaps and missing 

data were eliminated. Evolutionary analyses were conducted in 

MEGA7 (Kumar et al., 2016). 

 

Sequence analysis 

The obtained nucleotide sequences were subjected to 

BLASTn analysis to ascertain their identity as LF gene. 

Figure (3) pointed out, the sequence alignment of our 

normal sequence with Bubalus bubalis LF gene intron 6 

retrieved from NCBI database (GenBank Acc. No. 

EU192148.1) showing 98% identities. A 301bp of the 

amplified regions of normal and polymorphic LF gene 

(intron 6) of Egyptian water buffaloes were sequenced in 

both forward and reverse directions and aligned using 

BLAST to confirm the presence of polymorphisms. 

Alignment of 243 out of 301 bp of sequenced PCR 

amplicon of both normal and polymorphic one shows a 

point mutation (substitution A/C) in position 54 and 132 

(Figure 4). Our data was submitted to gene bank under 

accession number KX228134-KX228137-KX228135 and 

KX228136. 

 

Phylogenetic analysis 

Phylogenetic analysis of the sequences of LF gene of 

different species hybrid cattle (JN185605.1, JN185604.1), 

Bubalus bubalis (EU192148.1, HM125146.1) and our 

sequence (KX228134.1) was done using MEGA version 

7.0 software and a phylogenetic tree was constructed 

using the Unweighted Pair Group Method with Arithmetic 

Mean (UPGMA) (Figure 5). Evolutionary history inferred 

using UPGMA, revealed that the Egyptian buffalo 

sequence (KX228134.1) was closer to Bubalus bubalis 

(EU192148.1) and (HM125146.1) sequences compared to 

those of hybrid cattle (Bos indicus x Bos Taurus) 

sequence (JN185604.1) and (JN185605.1) (Figure 5). 

 
DISCUSSION 

 

It is known that in dairy animals the intense selection 

for milk production resulted in health and fertility 

problems. The genetic progress for fertility is the major 

challenge in water buffaloes. Therefore, the improvement 

of the reproductive performances could be also a goal for 

buffalo selective breeding programs. Advances of 

molecular genetics, functional genomics and 

computational biology offer the possibility to investigate 

genomic regions that affect traits of economic importance 

and to identify useful genetic polymorphisms used for 

marker assisted selection (MAS) programs, consequently 

improve animal breeding. Lactoferrin (LF) is now known 

as multifunctional or multi-tasking protein, it has a variety 

of physiological roles (Valenti and Antonini, 2005) with 

an array of molecular functions (Ward et al., 2005; Pierce 

et al., 2009). Any significant mutations in the nucleotide 

sequence of LF gene could influence and alter its 

biological properties and function. Multiple signaling 

pathways such as steroid hormone, growth factor, and 

kinase cascade pathways are contributed in regulation of 

LF gene expression (Teng, 2002). 

In the present study, we examined the genetic 

polymorphism of LF gene in Egyptian buffalo population 

using PCR-RFLP technique and sequencing of PCR 

amplicons with different electrophoresis pattern after 

digestion with EcoRI restriction enzymes. The primer 

used is successfully amplify 331 bp fragment of the LF 

(intron 6) of Egyptian buffaloes which is in agreement 

with Sharifzadeh and Doosti (2011). In this study, two 

genotypes AA and AB of LF gene were detected in fertile, 

aneustrum and repeat breeder buffalo. The LF gene 

polymorphism has been particularly investigated in cattle 

and goat (Kaminski et al., 2006; Huang et al., 2010; 

Pauciullo et al., 2010). While, few studies have been 

carried out on the polymorphism within the promoter 

region of LF gene in buffalo (Khatibi et al., 2013; Kaplan 

2018). A study on Murrah buffaloes carried by Dinesh et 

al. (2015) showed that, the PCR-RFLP analysis identified 

six genotypes in exon 7 (AA, AB, and BB) and 12 (CC, 

CD and DD) of LF gene.  

Our results showed significant correlation between 

the two genotypes of LF gene and buffalo reproductive 

status (fertile and infertile). In this respect, a preliminary 

study by Li et al. (2004) in dairy cattle showed that LF 

gene polymorphism was associated with mastitis and 

uterine infection. In this context, immunohistochemical 

study and northern analysis of the bovine reproductive 

system revealed that LF is localized and expressed in 

some reproductive organs including the uterine and 

Bartholin's glands, the epithelial cells of the cervix and 

ampulla of the uterine tube (Zheng et al., 2005). In 

contrast, no evidence for a significant association between 

SNP in the 5'-UTR LF gene and the postpartum uterine 

infection and some reproductive performance in dairy 

cows was reported Abolfazl et al. (2012). Moreover, 

Pauciullo et al. (2016) found that SNPs of LF gene have 

no statistically significant influence on daily milk yield in 

Italian river buffalo.  

Sequence alignment of our normal sequence with 

Bubalus bubalis LF gene intron 6 retrieved from NCBI 

database (GenBank Acc. No. EU192148.1) showing 98% 

identities. Sequence analysis of 243 out of 301 bp of 

sequenced PCR amplicon of both normal and 

polymorphic one shows two-point mutation (substitution 

A/C). Coincident with our finding, Zabolewicz et al. 

(2014) reported that SNPs in LF gene predominantly A/C 

point mutation (substitution) within TATA box seems to 

have the most probable influence on LF gene expression, 

consequently its concentration in mammary gland. A 

relationship between the polymorphism in TATA box 

region of LF gene and postpartum uterine infection was 

determined in Iranian Holstein cattle by Valadan et al. 

(2011). They concluded that A to C transversion within 

the TATA box of bovine LF gene may increase the rate of 

uterine infection in dairy cows, consequently reduce its 

fertility. In contrast, two synonymous SNPs (adenine-

https://www.ncbi.nlm.nih.gov/nucleotide/EU192148.1?report=genbank&log$=nuclalign&blast_rank=39&RID=PK4XZ4GY014
https://www.ncbi.nlm.nih.gov/nucleotide/EU192148.1?report=genbank&log$=nuclalign&blast_rank=39&RID=PK4XZ4GY014
https://www.ncbi.nlm.nih.gov/nucleotide/EU192148.1?report=genbank&log$=nuclalign&blast_rank=39&RID=PK4XZ4GY014
https://www.ncbi.nlm.nih.gov/nucleotide/EU192148.1?report=genbank&log$=nuclalign&blast_rank=39&RID=PK4XZ4GY014
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guanine transitions) within the exon 16 of LF gene and 

different polymorphisms in non-coding regions (intron 4 

and intron 9) have been found by comparing LF 

sequences of different Indian buffalo breeds (Kathiravan 

et al., 2009; Kathiravan et al., 2010). Polymorphisms 

within the promoter region was also found in different 

Khuzestan buffalo breeds (Khatibi et al. 2013). Using 

RFLP-PCR, Pourzal et al. (2014) detected an SNP (G to 

A: position-190) within the specific protein 1 (SP1)- 

binding site in the lactoferrin promoter region in cows 

with and without uterine infection; however, they results 

showed that higher percentage of cows with mutation had 

infertility problems with a history of uterine infection 

compared to that of cows without mutation. Therefore, 

this SNP can be considered as a useful genetic marker for 

resistance to postpartum uterine infection in dairy cattle. 

Kaplan (2018) find that, the sequence analysis of DNA 

fragment (containing part of intron 15 and part of the exon 

16) of LF gene were revealed seven SNPs and three 

haplotypes H1, H2 and H3 in Anatolian water buffaloes. 

Meanwhile, Halloran et al. (2009) performed sequence 

analysis to define the LF gene SNP in 70 dairy cows 

consisted of six different dairy breeds. They determined a 

total of 95 SNPs of LF gene in these animals. The single-

nucleotide polymorphisms (SNPs) identified in the 

lactoferrin regions may serve as potential candidate 

genetic marker(s) in buffaloes for disease resistant traits 

consequently fertility status. Phylogenetic analysis 

revealed that the Egyptian buffalo sequence 

(KX228134.1) was closer to Bubalus bubalis 

(EU192148.1) and (HM125146.1) sequences compared to 

those of hybrid cattle (Bos indicus x Bos Taurus) 

sequence (JN185604.1) and (JN185605.1). In the same 

context, Das et al. (1999) characterized the LF gene 5 

flanking region by using sequence analysis in river 

buffalo. They reported that buffalo LF gene 5 flanking 

region sequence homology with cattle (93%), mouse 

(52%), pig (53%) and human (48%). The polymorphism 

of the LF gene within and among species might result 

from evolution and differentiation. Several SNPs caused 

by insertions and deletions resulting in amino acid 

variation within species have been found by comparison 

with known sequences.  

 

Conclusions 

The DNA fragment of lactoferrin intron 6 is 

polymorphic with two SNPs point mutation (substitution 

A/C). A significant association between the detected 

SNPs and fertility status was recorded in the studied 

buffaloes. However, these results indicate that this 

polymorphism is selectively positive in relation to the 

improvement of fertility of Egyptian buffaloes, they also 

add an important information in terms of genetic 

variability of economically important traits and identify 

useful genetic polymorphisms used for marker assisted 

selection (MAS) programs, consequently improve animal 

breeding and this should be considered in future studies 

on buffaloes.  
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