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ARTICLE INFO                                       ABSTRACT 
 
 
 

Bacteria are well known for their ability to liberate proteins and enzymes into their environment. 
Pseudomonad sp. being important micro-organisms produces wide range of extra-cellular 
enzymes including proteases. The pseudomonad strains R62 and R81 has been used in this study 
for electrophoresis analysis of extracellular protease enzymes which were present in the cell free 
culture of nutrient broth (NB) and protease specific broth (PB) media. The SDS-PAGE analysis 
of the crude protein from cell free culture filtrate from both the media when analyzed for 
proteases, showed the presence of different bands in the electrophoretic field. 
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INTRODUCTION 
 
The first step in the extraction of protein is liberation of 
protein from the cells. Large numbers of proteins were release 
in the culture media during the microbial growth. Protease is 
also a type of enzyme which liberate outside the cell, their 
catalytic function is to hydrolyze peptide bonds and break 
them into free amino acids. Commercially, they are usage in 
detergents, leather, food and pharmaceutical industries 
(Bhaskar et al., 2007 and Jellouli et al., 2009). Naturally they 
have been isolated from all the life forms. They are of three 
type’s i.e. acid protease mostly produced by fungi and best 
performed at pH 2.0-5.0; neutral proteases produced by             
plants and function at pH 7.0 and alkaline proteases                    
have optimum activity at pH 8.0 and they are mostly  
produced by microorganisms (Devi et al., 2008). Fluorescent 
pseudomonads have been reported previously for plant growth 
promotion and suppression of crop diseases (Whipps, 2001; 
Haas and Defago, 2005). The selected pseudomonads strains 
(R62 and R81) which were used in this study have been 
reported positive for phosphate solubilization, indole-3-acetic 
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acid, siderophores and 2,4-diacetyl phloroglucinol (DAPG) 
production, which makes them potential plant growth 
promoting rhizobacteria (PGPR) as well as for disease 
suppression (Sarma et al., 2009; Mader et al., 2011). It was 
suggested that, these bacteria might be responsible for the 
production of some extracellular proteins which is responsible 
for the suppression of plant pathogens.  
 

MATERIALS AND METHODS 
 
In this study, fluorescent Pseudomonas jessenii strains R62 
and P. synxantha strain R81 were used. For total protein 
extraction, both the bacterial culture grown in the 300 ml of 
nutrient broth (NB) for 24 h and in 300 ml of protease broth 
(PB) containing (g/L) glucose - 5.0, peptone - 7.5, 
MgSO4.7H2O - 5.0, KH2PO4 - 5.0 and FeSO4.7H2O - 0.1, pH-
7.0 medium for 72 h. The cultures were mixed with 200 ml of 
67 mM phosphate buffer (pH 6.0), consisting of 
Na2HPO4·12H2O (2.38 g/L) and KH2PO4 (8.17 g/L).The 
supernatant was centrifuged and filter sterilized through 
0.4mm filter. After that 5% TCA was added to the bacterial 
culture filtrate and kept at 40C for overnight. Next morning the 
solution was centrifuged in 50-ml centrifuge tubes at 3400 rpm 
for 30 min to remove the TCA-soluble component. The TCA 
insoluble fraction was washed with ethanol into a 1.5-ml 
microtube and centrifuged at 12,000 rpm (11,000g) for 20 
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min. The pellet was first resuspended in ethanol and further 
with diethyl ether and then subjected to centrifugation process. 
The dried pellet was redissolved in 20 ml of sample buffer for 
SDS–PAGE and applied for SDS–PAGE analysis (Laemmli, 
1970). 
 

RESULTS 
 
The molecular mass of protease enzyme was determined 
through SDS-PAGE analysis. The crude protein from cell free 
culture filtrate of both the media (NB and PB media)
analyzed for protease, showed the presence of different bands 
in the SDS-PAGE (Fig 1) within the range of different 
protease isomers, it might be suggested that the bands of 
different isomers of proteases were present in the bacterial cell 
free supernatant. 
 

 
Figure 1. SDS-PAGE analysis of cell free supernatant of R62 and 

R81 in the different medium. M = Protein marker (kDa), 
A = Supernatant from protease broth (PB), B = Supernatant 

from nutrient broth (NB) medium
 

DISCUSSION 
 
The molecular weight of proteases range from 18
(Sidney and Lester, 1972). On the basis of zymogram study, 
the molecular weight of proteases was found to be 
approximately 38 kDa (Devi et al., 2008), 41 kDa (Tian 
2007), 46 kDa (Muthulakshmi et al., 2011) and 60 kDa 
(Dubey et al., 2010). Extracellular proteases are important for 
the hydrolysis of proteins in cell-free environments and enable 
the cell to absorb and utilize hydrolytic products (Ayaz, 2012). 
Different isoforms of proteases i.e. se
(temperature labile), cysteine protease, alkaline protease, 
metalloprotease (temperature stable) and neutral protease have 
been previously identified from the cell free supernatants of 
Aeromonas hydrophila strain B51 (Leung and Stevenson, 
1988; Park et al., 2003).  
 
Acknowledgment: Authors are thankful to the Rhizosphere 
Biology Lab, Department of Biological Sciences, CBSH, 
Pantnagar for providing lab facilities for the research work.
 

3767                                 Ishwar Prakash Sharma and Sharma, A. K., Isolat

min. The pellet was first resuspended in ethanol and further 
and then subjected to centrifugation process. 

The dried pellet was redissolved in 20 ml of sample buffer for 
PAGE analysis (Laemmli, 

The molecular mass of protease enzyme was determined 
crude protein from cell free 
(NB and PB media) when 

analyzed for protease, showed the presence of different bands 
(Fig 1) within the range of different 

protease isomers, it might be suggested that the bands of 
different isomers of proteases were present in the bacterial cell 

 

PAGE analysis of cell free supernatant of R62 and 
R81 in the different medium. M = Protein marker (kDa),                   

A = Supernatant from protease broth (PB), B = Supernatant 
from nutrient broth (NB) medium 

The molecular weight of proteases range from 18-90 kDa 
(Sidney and Lester, 1972). On the basis of zymogram study, 
the molecular weight of proteases was found to be 

., 2008), 41 kDa (Tian et al., 
., 2011) and 60 kDa 

., 2010). Extracellular proteases are important for 
free environments and enable 

the cell to absorb and utilize hydrolytic products (Ayaz, 2012). 
Different isoforms of proteases i.e. serine protease 
(temperature labile), cysteine protease, alkaline protease, 
metalloprotease (temperature stable) and neutral protease have 
been previously identified from the cell free supernatants of 

strain B51 (Leung and Stevenson, 

Authors are thankful to the Rhizosphere 
Biology Lab, Department of Biological Sciences, CBSH, 
Pantnagar for providing lab facilities for the research work. 

REFERENCES 
 
Ayaz, P., Ye, X., Huddleston, P., Brautigam, C.A. and Rice, 

L.M. 2012. A TOG: αβ -tubulin complex structure reveals 
conformation-based mechanisms for a microtubule 
polymerase. Sci. 337: 857–860.

Bhaskar, N., Sudeepa, E.S., Rashmi, H.N. and Selvi, A.T. 
2007. Partial purification and characterization of protease 
of Bacillus proteolyticus 
processing waste and its antibacterial activities. 
Technol. 98: 2758-2764. 

Devi, K.M., Banu, R.A., Gnanaprabhal, G.R., Pradeep, B.V. 
and Palaniswamy, M. 2008. 
of alkaline protease enzyme from native isolates 
Aspergillus niger and its compatibility with commercial 
detergents. Ind. J. Sci. Technol

Dubey, R., Adhikary, S., Kumar, J. and Sinha, N. 201
Isolation, Production, Purification, Assay and 
Characterization of Alkaline Protease Enzyme from 
Aspergillus niger and its Compatibility with Commercial 
Detergents. Develop. Microbio. Mol. Bio. 

Haas, D. and Defago, G. 2005. 
pathogens by fluorescent pseudomonads. 
Microbiol. 3(4): 307-319. 

Jellouli, K., Bougatef, A., Manni, L., Agrebi, R., Siala, R., 
Younes, I. and Nasri, M. 2009. Molecular and biochemical 
characterization of an extracellular serine
Vibrio etschnikovii. Microbiol. Biotechnol

Laemmli, U.K. 1970. Cleavage associated with the maturation 
of the head of bacteriophage T4. 

Leung, K.Y. and Stevenson, R.M.W. 1988. 
distribution of extracellular proteases from 
hydrophila. J. Gen. Microbiol

Mader, P., Kaiser, F., Adholeya, A., Singh, R., Uppal, H.S., 
Sharma, A.K., Srivastava, R., Sahai, V., Aragno, M., 
Wiemken, A., Johri, B.N. and Fried, P.M. 2011
Inoculation of root microorganisms for sustainable wheat 
rice and wheat black gram rotations in India. 
Biochem. 43: 609–619. 

Muthulakshmi, C., Gomathi, D., Kumar, D., Ravikumar, G., 
Kalaiselvi, M. and Chandrasekar, U. 2011. 
purification and characterization of protease by 
flavus under solid state fermentation. 
134-148. 

Park, I.J., Yoon, J.C., Park. S.J., Kim, E.H., Cho, Y.J. and 
Kwang-Soo Shin. 2003. Characterization of the proteolytic 
activity of bacteria isolated from a rotating biological 
contactor. J. Microbiol. 41(2): 73

Sarma, M.V.R.K., Sahai, V. and Bisaria, V.S. 2009. 
algorithm based medium optimization for enhanced 
production of fluorescent pseudomonad R81 and 
siderophores. Biochem. Eng. J. 

Sidney, F. and Lester, P. 1972. Methods in Enzymology. New 
York, Academic Press Inc. 

Tian, B.Y., Yang, J.K., Lian, L.H., Wang, C.Y., Li, N. and 
Zhang, K.Q. 2007. Role of neutral pr
Brevibacillus laterosporus 
Appl. Microbiol. Biotechnol. 

Whipps, J.M. 2001. Microbial interactions and biocontrol in 
the rhizosphere. J. Expt. Bot. 

 

******* 

Ishwar Prakash Sharma and Sharma, A. K., Isolation of protein from cell free culture filtrate: A noble approach

Ayaz, P., Ye, X., Huddleston, P., Brautigam, C.A. and Rice, 
tubulin complex structure reveals 

based mechanisms for a microtubule 
860. 

Bhaskar, N., Sudeepa, E.S., Rashmi, H.N. and Selvi, A.T. 
. Partial purification and characterization of protease 

 CFR3001 isolated from fish 
processing waste and its antibacterial activities. Bioresour. 

Devi, K.M., Banu, R.A., Gnanaprabhal, G.R., Pradeep, B.V. 
Palaniswamy, M. 2008. Purification, characterization 

of alkaline protease enzyme from native isolates 
and its compatibility with commercial 

Ind. J. Sci. Technol. 1(7): 1-7. 
Dubey, R., Adhikary, S., Kumar, J. and Sinha, N. 2010. 

Isolation, Production, Purification, Assay and 
Characterization of Alkaline Protease Enzyme from 

and its Compatibility with Commercial 
Develop. Microbio. Mol. Bio. 1(1): 75-94. 

Haas, D. and Defago, G. 2005. Biological control of soil-borne 
pathogens by fluorescent pseudomonads. Nat. Rev. 

Jellouli, K., Bougatef, A., Manni, L., Agrebi, R., Siala, R., 
Younes, I. and Nasri, M. 2009. Molecular and biochemical 
characterization of an extracellular serine-protease from 

Microbiol. Biotechnol. 36: 939-948. 
Laemmli, U.K. 1970. Cleavage associated with the maturation 

of the head of bacteriophage T4. Nat. 227: 680-685. 
Leung, K.Y. and Stevenson, R.M.W. 1988. Characteristics and 

f extracellular proteases from Aeromonas 
J. Gen. Microbiol. 134: 151-160. 

Mader, P., Kaiser, F., Adholeya, A., Singh, R., Uppal, H.S., 
Sharma, A.K., Srivastava, R., Sahai, V., Aragno, M., 
Wiemken, A., Johri, B.N. and Fried, P.M. 2011. 

on of root microorganisms for sustainable wheat 
rice and wheat black gram rotations in India. Soil Biol. 

Muthulakshmi, C., Gomathi, D., Kumar, D., Ravikumar, G., 
Kalaiselvi, M. and Chandrasekar, U. 2011. Production, 

haracterization of protease by Aspergillus 
under solid state fermentation. Jordan J. Biol. Sci. 4: 

Park, I.J., Yoon, J.C., Park. S.J., Kim, E.H., Cho, Y.J. and 
. Characterization of the proteolytic 

activity of bacteria isolated from a rotating biological 
41(2): 73-77. 

Sarma, M.V.R.K., Sahai, V. and Bisaria, V.S. 2009. Genetic 
algorithm based medium optimization for enhanced 

fluorescent pseudomonad R81 and 
Biochem. Eng. J. 47: 100–108. 

. Methods in Enzymology. New 
 

Tian, B.Y., Yang, J.K., Lian, L.H., Wang, C.Y., Li, N. and 
Role of neutral protease from 

Brevibacillus laterosporus in pathogenesis of nematode. 
Appl. Microbiol. Biotechnol. 74: 372–380. 

Microbial interactions and biocontrol in 
J. Expt. Bot. 52: 487-511. 

ion of protein from cell free culture filtrate: A noble approach 


