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Halophilic microorganisms require over 0.2 M NaCl in order to grow and they 

produce halotolerant or halophilic enzymes. Furthermore, halophilic enzymes are not 

only tolerant to high salt concentration but also show stable activity under high 

temperature, strong acids, strong alkalines and organic solvents. Halophilic proteases 

are useful for producing salt -preserved foods and disposal of high salt concentration 

organic waste. Therefore, we decided to isolate and  characterize novel halophilic 

protease for the purpose of this study.  

We made gelatin or skim milk agar media containing 12 % NaCl. We spotted  638 

kinds of commercial salt samples on agar plates and incubated for 1 -3 weeks at 37 ℃ . 

The isolates were cultured in liquid media and incubated for 1 -2 weeks. Protease 

activities were determined by absorbance of tyrosine from hydrolysis of casein.  The 

optimum pH, temperature and NaCl concentration for crude protease  was determined 

by measuring p-nitroaniline liberation from the substrate  Suc-Ala-Ala-Pro-Phe-pNA.  

We examined the optimum condition of enzyme production by strain 02S-100 and 

03S-236-1. We have also purified protease from 03S-236-1. Furthermore, 16S rRNA 

gene sequences of the isolates were determined and were compared to type strains.  

A total of 108 strains were isolated from 638 kinds of commercial salts, and 53 

strains showed clear zones by proteolysis surrounding the colonies. We selected strain 

02S-100 and 03S-236-1 from result of proteolysis activity measurement. The optimum 

pH, temperature and NaCl concentration for  02S-100 protease was pH 7.0, 50℃  and 

4.5 M NaCl, respectively. Furthermore, those of 03S-236-1 protease was pH 9.5, 60℃  

and 5.0 M, respectively. The maximum activity of protease by the two strains was 

observed on 6th day (03S-236-1) and 9th day (02S-100) of culture. Protease from 

strain 03S-236-1 was purified by hydroxyapatite chromatography and hydrophobic 

interaction chromatography. The optimum pH, temperature and NaCl concentration for  

03S-236-1 purified protease was pH 9.5, 65℃ , and 5.0 M, respectively.  

The 16S rRNA gene sequences of strain 02S-100 indicated 97 % similarities to 

halophilic archaea Haladaptatus paucihalophilus DX253
T
. It is estimated that strain 

02S-100 was novel halophilic microorganisms that belongs to the genus Haladaptatus. 

Strain 03S-236-1 indicated 99 % similarities to halophilic archaea Natrialba 

hulunbeirensis X21.  

We isolate novel halophilic protease from strain 03S -236-1 that belongs to the genus 

Natrialba. 


