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Screening and identification of thermostable alkaline protease-producing

bacteria from the gut of Periplaneta americana and its enzyme characteristics
WANG Ning LI Xiao-Bo LIU Wen-Bin TANG Bin WANG Jie ZHU Jia-Yong JIN Xiao-Bao
( College of Life Science and Biopharmaceutical Guangdong Key Laboratory of Pharmaceutical Bioactive
Substances Guangdong Pharmaceutical University Guangzhou 510006 China)

Abstract: Insect gut microbes are important microbial resources. In order to expand the enzyme-producing
microbial resources in this study the medium containing Na, CO; and skimmed milk was used to screen
alkaline proteaseproducing alkaliphilic bacteria from the gut of American cockroach  Periplaneta
americana. Then the isolated strain was identified based on colony morphology and 16S rDNA sequence
analysis and the effects of temperature pH and Na,CO, on the growth of the strain were analyzed too.
The effects of temperature and pH on the activity and stability of alkaline protease which produced by the
strain was detected by Folin-phenol method and SDS polyacrylamide gel electrophoresis ( SDSPAGE)
zymography analysis. As results the alkaliphilic bacteria strain PaGA523- isolated from the American
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cockroach gut was found short rod shaped gram-positive formed spores and identified as Bacillus
lehensis. Tts optimal growth pH range and temperature were 9 ~ 11 and 37°C  respectively. The strain
could grow well in liquid broth peptone medium which containing 0. 03 ~0. 09 mol/L Na,CO,. The strain
PaGA5234 could produce thermostable alkaline protease in the corn flour-soybean meal flour fermentation
medium. The optimum reaction temperature of the protease was 62°C  and the optimum reaction pH range
was 9 ~ 11. The protease still remained a certain extent activity after treated with different pH buffers ( 7 ~
11) and heat (40 ~60°C) and that it even remained 62. 68% of its initial activity after treated for 1 h at
60°C. Results of the SDS-PAGE zymography test also showed qualitatively that the strain could produce
alkaline protease which had a certain degree of thermal stability. In this study an alkaliphilic Bacillus
strain which could secrete thermostable alkaline protease was obtained from insect gut. The alkaline
protease showed great potential for application in protein hydrolysis.
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2 PaGA523- 16S rDNA PCR
Fig. 2 PCR product of 16S rDNA of strain PaGA5234 and its phylogenetic tree analysis
DA o Lane M DNA marker; Lane 1 PCR product. B o Note: A Agarose gel

electrophoresis. Lane M DNA marker; Lane 1 PCR product. B Phylogenetic tree analysis.
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7 SDS-PAGE
Fig.7 Thermal stability of protease at different temperature
( SDS-PAGE zymography)
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