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ABSTRACT 
Staphylococcus aureus is the most prominent species in medical microbiology. It causes various diseases in humans and animals. S. 
aureus have become resistant to various antibiotics, particularly methicillin. Methicillin-resistant S. aureus proteins were isolated and 
purified with 10% trichloro acetic acid (TCA) and estimated with the Lowry’s method. In SDS-PAGE protein bands were found between 
5.8 and 23.5 kDa regions. Polyclonal antibody was raised in normal healthy rabbits and it was used for an Immunoblot study, which 
showed a 5.8 kDa band. 
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INTRODUCTION 
 
Staphylococcus aureus is a group of Gram-positive bacteria. 
Its main habitats are the nasal membranes and skin of warm 
blooded animals (Kuroda et al. 2001). It causes mild and 
serious infections like sepsis, pneumonia, osteomyelitis and 
infectious carditis (Projan and Novick 1997). It can produce 
enterotoxin in humans and animals. 

Modern medium faces a crisis as new strains of 
multidrug-resistant bacteria threaten advanced treatments 
and intensive care. Every year nearly five million people 
die due to infections that do not respond to antibiotics par-
ticularly multidrug-resistant S. aureus (MRSA) infection. 
Drugs, which were considered safe, have begun to fail 
because the bacteria are developing the ability to resist anti-
biotics. The application of more antibiotics against these 
bacteria has resulted in the development of a multi-drug 
resistance mechanism. Therefore, vaccines need to be pre-
pared. Vaccine preparation needs knowledge about anti-
genic protein study. Julie et al. (2002) reported that the Frb 
family of Fe-regulated protein was present in the S. aureus 
cell wall. Gaston et al. (1998), during evaluation of electro-
phoretic methods for typing methicillin-resistant S. aureus 
strain plasmid profiles, reported on whole cell protein and 
immunoblotting methods. 

S. aureus causes renal failure. Renal failure patients 
were significantly more likely to colonize and represent a 
potential source of MRSA (Price et al. 2000). S. aureus is 
the most frequent infectious agent in chronic mastitis of 
cattle. It may also cause acute infections. Chronic mastitis 
with clinical or sub-clinical manifestation is a serious eco-
nomic problem all over the world (Baumgartner et al. 1984). 

Antigenic protein was isolated from MRSA using a 
standard procedure and SDS-PAGE (sodium dodesyl sul-
phate-polyacrylamide gel electrophoresis) was performed 
for identification of the protein profiles. Western blot and 
immunoblot techniques confirmed the immunogenic capa-
city of isolated proteins. 

MATERIALS AND METHODS 
 
Preparation of cell surface antigenic protein 
 
From MRSA isolates and MTCC 87 cell surface antigenic proteins 
were prepared from cultures which were grown in 5 ml Brain 
Heart Infusion broth incubated at 37°C for 18 hrs as described by 
Hussain et al. (2000). The antigenic cell surface proteins were sus-
pended with 20 �l of Tris glycine buffer (pH 8.0), to which an 
equal volume of 10% trichloroacetic acid was added, and the pre-
cipitated proteins were collected. 20 �l of petroleum ether was 
added for removing the lipids. 
 
Estimation of protein 
 
Total antigenic protein concentration was determined by Lowry et 
al. (1951) procedure. The concentration of antigenic protein was 
read at 660 nm spectrophotometrically using a digital spectropho-
tometer (Spectronic 180) and compared with a standard plot drawn 
by known concentrations of bovine serum albumin. 
 
SDS-PAGE 
 
Samples were loaded in SDS-PAGE along with molecular weight 
markers (AB GENE, UK). After running for 45 min at 50 V, the 
gel was removed and stained with Coomassie Brilliant Blue 
(CBB) stain for 30 min and transferred to 7% glacial acetic acid as 
destaining solution until the excess stain got de-stained. The bands 
were observed with a trans-illuminator and subsequently measured. 
 
Western/immunoblot 
 
Western blotting was performed following the protocol of Towbin 
et al. (1979). Primary antibodies stored at –70°C in a deep freezer 
until the study, were raised in healthy male rabbits (Oryctolagus 
cuniculus L.) weighing more than 2kg following the procedure of 
Wolf (1954). The gel and (NCP) nitrocellulose filter paper (Milli-
pore, HAWP) were kept in transfer buffer (pH 8.3) in an electro-
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transfer apparatus. After the transfer the nitrocellulose filter paper 
was dried, it was floated on the surface of a tray of deionized 
water and allowed to wet from beneath by capillary action. Then it 
was submerged in the water for 5 min to displace trapped air bub-
bles. The filter was transferred to a tray containing working solu-
tion of Ponceau-S stain and incubated for 5-10 min with gentle 
agitation. When the protein bands were visible, the NCP was de-
stained using deionized water and the positions of proteins were 
marked using the molecular weight marker as standards with water 
proof black ink. Immunological probing was then proceeded. The 
nitrocellulose filter was then transferred to blocking solution 
containing 5% (w/v) non-fat dried milk, 0.01% of antifoam A and 
0.02% sodium azide in (PBS) phosphate buffered saline. It was 
incubated for 1-2 h at room temperature with gentle agitation on a 
platform shaker. The blocking solution was discarded and the filter 
was incubated with the primary antibody directed against the tar-
geted protein. The filter was then washed and incubated in a sealed 
plastic bag with a secondary reagent which was the anti-antibody 
coupled to HRP (horse radish peroxidase) enzyme. The filter was 
transferred to a tray containing 200 ml of 150 mM NaCl and 50 
mM TrisCl (pH7.5). The filter was incubated for 10 min at room 
temperature with gentle agitation. This step was repeated for three 
more times using fresh NaCl and TrisCl solution each time. Chro-
mogenic substrate was added with enzyme-coupled antibodies. 10 
ml of 30% H2O2 was added and mixed well; the mixture was used 
immediately. The reaction was stopped as soon as the bands were 
clearly visible. 
 
RESULTS AND DISCUSSION 
 
All MRSA isolates and standard strain MTCC 87 have 110-
120 μg protein per 20 μl. In all MRSA isolates protein 
bands were found in between 5.8 and 23.5 kDa regions. 
MRSA isolates showed a different banding pattern when 
compared to the standard strain (positive control) MTCC 87 
(Fig. 1). In the present study, MSSA (methicillin susceptible 
S. aureus, negative control) has not been used, since the 
study included MRSA standard (MTCC 87). The standard 
strain MTCC 87 was possessing 24.2 kDa band but not at 
the 23.5 kDa region. MRSA 1, 2, and 3 showed bands at the 
region of 23.5 kDa. MRSA 3 protein bands tightly bound to 
CBB stain, hence appears dark (Fig. 1). MRSA 4 did not 
show any clear band. The study has shown that the polyclo-
nal antibody subjected was highly sensitive and specific to 
the cell wall antigenic protein. 

S. aureus whole cell polypeptide SDS-PAGE evaluation 
could be used for taxonomic and typing tool analysis. The 
polypeptide patterns and comparison made by the use of co-
efficient of Dice showed minor differences in banding 
patterns among the same species strains and they have got 
banding pattern between 56 and 53 KDa regions (Clink and 
Pennington 1987). The current study showed minor band 
differences in between isolates. As per the banding pattern 
of this research, all MRSA isolates were classified into four 
groups. Julie et al. (2002) and Krikler et al. (1986) identi-
fied two conserved immunogenic S. aureus cell wall pro-
teins of 40 and 87 kDa regions. Kawaharda (1985) des-
cribed a method for typing S. aureus based on SDS-PAGE 
banding pattern of cell extracts with monospecific antisera 
encapsulated strains. In the present study polyclonal anti-
bodies were used only for the identification to the immuno-
genic protein. A 5.8 KDa protein was found to have good 
immunogenic capacity. 
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Fig. 1 SDS-PAGE protein profile of MRSA isolates. 
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