
M. Kaur et al.(2016) Int J Appl Sci Biotechnol, Vol 4(2): 228-232 

DOI: 10.3126/ijasbt.v4i2.15128 

This paper can be downloaded online at http://ijasbt.org  & http://nepjol.info/index.php/IJASBT 

 

 

 

PCR-SSCP AND SEQUENCING OF CXCR1 (IL8RA) GENE IN INDIAN WATER 

BUFFALO 

Manpreet Kaur1, Ramneek2, C.S. Mukhopadhyay2 and Jaspreet Singh Arora2 

1PAU regional research station, Faridkot, Punjab. India 
2School of Animal Biotechnology, GADVASU, Ludhiana, Punjab 

Corresponding author’s email: kaurman12@gmail.com  

Abstract 
Genetic markers associated with inflammatory responses could help in selecting the animals susceptible/tolerant to mastitis. The selective 

breeding assisted by these markers could help to reduce the huge economic losses that are posed by various forms of mastitis. One possible 

marker is CXCR1, a chemokine receptor that is required for neutrophil migration to infection site. Therefore the present study was planned to 

identify genetic polymorphism (if any) in CXCR1 gene and associate it with subclinical mastitis in Riverine buffalo of Northern India. For 

this, two hundred healthy lactating water buffalo were randomly chosen from the herds maintained by various farmers in Kapurthala District 

of Punjab, India. Blood and milk samples of selected buffaloes were collected. Screening of the animals for sub clinical mastitis was done by 

SCC and CMT assays of milk samples. Genomic DNA was isolated from blood samples by phenol chloroform method. The DNA of good 

quality was used for further analysis. PCR-SSCP was used to explore the polymorphism in 311 bp fragment of partial exon2 of CXCR1 gene. 

The 311 bp fragment of CXCR1 gene was found to be monomorphic in all the DNA samples screened of Indian water buffalo. 

Keywords: CXCR1; PCR-SSCP; Indian water buffalo; Sequencing.

Introduction 

Although mastitis has been recognized as one of the most 

expensive diseases affecting dairy animal’s worldwide but 

subclinical form of the mastitis is very serious illness as it 

does not lead to any change in phenotypic expression but 

responsible for reduced milk quantity as well as quality (as 

undesirable changes in the milk’s composition). Mastitis 

poses high losses to Indian economy as overall losses due 

to mastitis are estimated to be Rs. 7165.51 crores (Bansal 

and Gupta, 2009). Subclinical mastitis poses more loss to 

economic values than the clinical form does. 

Other than the environment factor or management factor, 

genetics of the animal can also be a key player in controlling 

the disease as under the same environment and management 

some animals suffer from the disease while other remains 

healthy. As mastitis resistance is genetically determined, 

selective breeding can be used to improve udder health. 

Many candidate genes are being studied for mastitis 

tolerance/susceptibility in order to find out the molecular 

markers associated with the disease incidence. Majority of 

the candidate genes have role in the host immune system. 

Genes associated with immune responses of mammary 

gland are possible genetic markers because of their 

importance in mastitis. Besides, genes associated with 

neutrophil function are potential genetic markers for 

mastitis, as neutrophil relocation from blood to the sites of 

infection is essential for resolution of most mastitis 

pathogens (Paape et al., 2000). The ability of neutrophils to 

migrate into infected tissues is dependent upon recognition 

of inflammatory mediators by neutrophil cytokines, 

chemokines and complementary receptors (Burvenich et 

al., 1994). IL-8 is one such important chemo attractant and 

activator of neutrophils required for the migration of these 

cells at sites of inflammation (Huber, 1991). It interacts with 

neutrophils through specific chemokine receptors (CXCR1 

and CXCR2) (Fig. 1) present on the surfaces of neutrophils 

(Ahuja et al., 1996; Lahaussa et al., 2008). Recognitionof 

chemokines by CXCR1 and CXCR2 induces neutrophil 

activation, chemotaxis and eventually phagocytosis of 

pathogen (Peveri et al., 1988). CXCR1 a class-A,  

rhodopsin-like G-protein-coupled receptor (GPCR), located 

on chromosome 2 and act as receptor for  chemoattractants 

and neutrophils  activating cytokines which are responsible 

for cellular signal transduction (Katritch et al., 2012).The 

activity of CXCR1is strongly associated with the 

inflammatory response to Gram-negative bacteria 

infections, and consequently is a key player activating the 

innate immune response ( Rainard and Riollet, 2006).The 

CXCR1(Located on Chr 2 in cattle and humans; Chr 1 in 

mice) gene has been mapped approximately 90.3 cM from 
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the centromere of bovine chromosome (BTA) 2 and these 

loci are approximately 1.3 cM from the natural resistance-

associated macrophage protein (NRAMP)-1, (a 

polymorphic gene related to immune function), indicating 

that this region of BTA 2 may be associated with immune 

function and disease resistance (Grosse et al., 1999).Being 

a key player in transmitting the signal from IL-8 to 

downstream, the receptors of IL-8 are the important 

candidate genes for mastitis tolerance/susceptibility study 

in the herd. So, CXCR1gene was explored for possible 

SNPs associated with mastitis resistance/susceptibility. In 

the present work, PCR-SSCP was used to identify SNPs in 

CXCR1 receptor gene of Indian water buffalo and possible 

association with subclinical mastitis. 

 

Fig. 1: Schematic representation of relative genomic 

locations and structure of bovine CXCR1 (GenBank 

Gene ID: 100125580) and CXCR2 (GenBank Gene 

ID: 782719) according to GenBank. Blue 

rectangular boxes represents exons, while circle 

represents intron. 

Material and Methods 

Selection of experimental buffaloes and screening of 

animals for sub clinical mastitis 

Two hundred she-buffaloes (140 of Murrah breed and 60 of 

Nili Ravi) were randomly chosen from the herds maintained 

by various farmers in Kapurthala District of Punjab, India, 

to determine status of sub-clinical mastitis.Screening of the 

animal for the disease occurrence was done by CMT 

(California Mastitis Test) (Fig. 2) and somatic cell count as 

per the standard protocol .CMT test was conducted and 

interpreted as per standard method described by Pandit and 

Mehta (1969). The somatic cell count in milk was analyzed 

by Somascope Cell Counter (Delta, The Netherlands) (Fig. 

3).After screening for sub clinical mastitis, the buffaloes 

were categorized into two groups i.e. normal (146) and 

subclinical (54).10 ml of blood sample from these animals 

was collected using 16 G needle from the jugular vein in 15 

ml sterile tube (with anticoagulant 0.5 ml of 0.5M EDTA). 

The collected blood samples were mixed gently with 

anticoagulant and then transported to the laboratory in a 

thermocol box containing ice and cool packs. The blood 

samples were kept at –20oC until the isolation of genomic 

DNA. 

 

Fig. 2: CMT analysis showing normal and subclinical 

samples 

  
Fig. 3: SCC of subclinical mastitis sample using 

SomaScope cell counter (Delta, The Netherlands). 

DNA extraction and Polymerase Chain Reaction  

Genomic DNA was isolated from the frozen blood samples 

following the phenol-chloroform extraction method given 

by Sambrook and Russell (2012). The purity and 

concentration of genomic DNA was assessed by nano drop 

spectrophotometer (Thermo Scientific).The samples with 

purity(~1.8) were considered as pure DNA and the same 

were checked qualitatively on 0.8% agarose gel .The intact 

DNA were stored at -20°C for further analysis. 

A small 311bp fragment of CXCR1 gene comprising partial 

exon-2 region of CXCR1 receptor gene was amplified using 

a set of forward 5’-CTTCCGTGAGGCCTATCAAC; 

reverse AGG TCT CAG CAA TCA CAT GG primers, 

published for cattle (Zhang et al. 2012).The25 µl of PCR 

reaction mixture was prepared using 20 pmoles of each 

primer, 200 µM of each dNTPs, 2.5 mM MgCl2, 2.5ul of 10 

X PCR assay buffer, 80-100 ng DNA template and 1.5 U 

Taq DNA Polymerase (Invitrogen). The amplification was 

carried out using a pre-programmed thermal cycler 

(Eppendorf, Germany)with the following conditions: Initial 

denaturation of 5 min at 94ºC, followed by 30 cycles of 

denaturation at 94ºC for 1 min, annealing at 53ºC for 30 sec 

and extension at 72ºC for 30 sec and finally the final 

extension of 5 min at 72ºC. The PCR products were 

analyzed by running on 2.5% agarose gel in 0.5X TBE 

buffer (Fig. 4). Ethidium bromide was included in the 
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molten agarose (@0.5μg/ml). The run was performed at 

constant voltage (100V for 2 hr). Along with the test 

samples GeneRulerTM1 kb plus DNA ladder (Fermentas, 

USA) and non-template control was also run in one lane. 

Agarose gels were visualized and photographed under 

Chemidoc XRSTM Gel documentation system (Biorad, 

USA). 

 

Fig. 4: PCR product of 311 bp fragment of CXCR1 gene. 

Lane 1-4: Amplification of 311 bp fragment. Lane M: 1Kb 

plus DNA ladder along with non-template control 

Single Strand Conformation Polymorphism Analysis 

Single Nucleotide Polymorphisms (SNPs) were screened in 

this fragment using SSCP technique (Orita et al.1989). The 

PCR products were resolved on various percentages as well 

as A:B ratios of the gel for optimization,but best results 

were obtained on 12% polyacrylamide gel.50 ml of PAGE 

solution was prepared by adding 15 ml of Acrylamide: Bis-

acrylamide (37.5: 1), Autoclaved Distilled water, 5 ml of 5 

X TBE,  10% Ammonium  persulfate (700µl) and 70.0 µl 

of TEMED. After thorough mixing, the freshly prepared 

PAGEgel mix was poured into the space between plates and 

spacer. Then the comb wasinserted immediately with care 

so as to leave no air bubble inside the gel. Then the gel was 

allowed to polymerize at room temperature for 1 h and was 

given a pre-run at 150V for 60 minutes in a vertical gel 

electrophoresis system. About 5 µl of PCR product was 

taken in a 0.2 ml PCR tube and 15 µl denaturing formamide 

dye (Formamide, 95%; Xylene cyanol, 0.025%; 

Bromophenol blue, 0.025%;0.5 M EDTA, 4%) was added 

and mixed properly. The mixture of PCR product and 

formamide dye were denatured at 94°C for 5 minutes and 

snap chilled on ice for 5 minutes. The product was loaded 

immediately in gel carefully. The electrophoresis was 

performed at 4°C temperature at 150 V for 10 hours. After 

running, the gels were silver stained. 

Silver Staining 

For visualization of bands, silver staining was carried out as 

described by Sanguinetti (1994). The gel was kept in pre-

staining fixative solution (Pre-staining fixative Ethanol 10 

ml,Acetic acid 0.5ml, Distilled water upto 100 ml) for 5 

minutes and then the solution was discarded carefully. Then 

staining solution (Ethanol 10ml, Acetic acid 0.5ml, Silver 

nitrate 0.2g, Distilled water upto 100 ml) was added to the 

tank containing the gel and kept for 5 min in the dark. After 

discarding staining solution, the gel was washed with 

distilled water for 2 minutes. Then the developing solution 

(NaOH 3g, Formaldehyde 0.1ml, Distilled water upto 100 

ml) was added to the tank and waited till the bands were 

properly developed(Fig. 5). Following staining, the gels 

were fixed further for 5 minutes in pre-staining fixative 

solution and washed in MilliQ water to have a permanent 

record of the experiment. 

 

Fig. 5: PCR-SSCP genotypes of 311 bp fragment of CXCR1 gene 

DNA Sequencing 

The random two PCR products were purified using PCR 

purification kits (Fermentas) followed by custom 

sequencing (Fig. 6). The sequence obtained from different 

animals was subjected to BLAST analysis to ascertain that 

sequences were of CXCR1 gene.  

 

Fig. 6: DNA sequencing chromatogram 
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Results and Discussion 

A small 311 bp fragment of CXCR1 gene was amplified, 

followed by SSCP analysis. The SSCP analysis of 311 bp 

fragment of CXCR1 gene revealed same patterns in all 

samples of buffaloes. Thus only one genotype was found for 

this fragment of CXCR1 gene. In other studies, SNPs 

association with mastitis has been reported only in case of 

cattle. But no report is available regarding SNP in buffalo 

yet. SNP (one) in the coding region (Youngerman et al. 

2004) and one SNP in the 5’ upstream region (Leyva-Baca 

et al., 2008) of CXCR1 were found to be associated with 

mastitis susceptibility in case of Holstein Cattle. Zhou et al. 

(2013) detected 4 single nucleotide polymorphisms (SNPs) 

of the CXCR1 gene in Chinese native cattle and found the 

significant association of c.337A>G and c.365C>T with the 

somatic cell score, which suggests the possible role of these 

SNPs in the host response against mastitis. In the present 

study, the reason for monomorphic pattern may be due to 

the partial segment taken for the study. Other regions of this 

gene including promoter need to be explored for the 

complete characterization of this gene. SNPs were detected 

in various studies on promoter region which were found to 

be associated with the mastitis tolerance/susceptibility.In 

case of cattle four SNPs, -1830A >G,-1768T >A, -344T >C, 

and 783C >A were detected at 5’upstream and coding 

region, which were found to be associated with mastitis 

resistance in Chinese Holstein Cattle(Chen et al., 2011). 

Although we could not found any polymorphism in the 

coding region, but other factors related to farm management 

(education of the owner , type of labor and feeding after 

milking) were found to be significantly associated (p<0.05) 

with the occurrence of the disease. As various reports 

suggests that management factors could influence both 

infection pressure and host resistance resulting in a lower or 

higher mastitis prevalence and incidence (Piepers et al., 

2011). Milking workers good hygiene was reported to be 

equally important for the disease control and  it was found 

that cleaning the cubicles more frequently could reduce the 

exposure to environmental pathogens (Schukken et 

al.,1990).Poorly designed facilities could contribute to 

increased incidence of environmental mastitis. In all 

housing systems, high stocking density, dirty bedding or 

ground, infected utensils, poor ventilation and high 

humidity were important risk factors (Sudhan and Sharma, 

2010).While looking on the animal associated determinants 

it has been found that increasing parity increased the risk of 

mastitis in buffaloes. Other reports were similar with the 

current findings (Kumar and Sharma, 2002; Sharma and 

Prasad 2002; Whist et al., 2006; Kavitha et al., 2009). 
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