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ABSTRACT

Water sampling have been done at four location of the Lojing Hot Spring and each location have different water temperature (70, 60, 50 and 40˚C ). Only samples of 50˚C and 40˚C were showed growth in nutrient broth. Each inoculums have been screened on skim milk agar and two isolates (50a and 50b) of 50˚C samples formed clearing zones around the colonies on the plates. From their protease assay, both isolates have identified as a serine protease producer and from the 16S rDNA identification, isolate 50a closely related to Bacillus subtilis while isolate 50b was closely related to Bacillus licheniformis. These isolates will be used for further studies into the cloning and expression of protease gene.
INTRODUCTION

Protease are among the most valuable catalysts used in food, pharmaceutical and detergent industries because they hydrolyze peptide bonds in aqueous environments and synthesize peptide bonds in microaqueous environments (Ogino et al., 1999). Microbial proteases dominate the commercial applications, with a large market share taken by subtilisin proteases from Bacillus spp. for laundry detergent applications. A major requirement for commercial applications is thermal stability, because thermal denaturation is a common cause of enzyme inactivation.
The potential use of thermostable enzymes in a range of biotechnological applications is widely acknowledged. Thermostable proteases are advantageous in some applications because higher processing temperatures can be employed, resulting faster reaction rates due to a decrease in viscosity and an increase in diffusion coefficient of substrates. Furthermore, higher processing temperatures will also increase the solubility of nongaseous reactants and products as well as reduce the incidence of microbial contamination by mesophilic organisms (Olajuyigbe and Ajele, 2005). It is expected that the applications will keep increasing in the future as will the need for stable biocatalysts capable of withstanding harsh conditions of operation which occurred normally in industry.

Even though there is no firm evidence to suggest that thermostable enzymes are necessarily derived from thermophilic organisms, nevertheless there is a greater chance of finding thermostable proteins from thermophilic bacteria. A wide range of microbial proteases from thermophilic species has been extensively purified and characterized.
Thermophiles such as Bacillus stearothermophilus (Boonyanas et al., 2000), Thermus aquaticus (Gabriela et al., 2003), Bacillus licheniformis (Ferrero et al., 1996), Bacillus pumilus (Kumar, 2002), and Thermoanaerobacter yonseiensis (Hyenung et al., 2002) have been studied for their capability in producing thermostable proteases. Biochemical properties of the enzymes produced from these thermophilies have also been well investigated. Because of their high activity and stability at elevated temperatures, the thermophilic proteases can also be used as ideal models for studying thermal stability of protein (Rao et al., 1998). 

METHODS

Water samples were taken from different locations with different temperature (Table 1) of Lojing Hot Spring in Lojing Highlands, Kelantan. Each sampling was done in triplicates. 

Bacteria growth. The samples (1 ml) was first  inoculated into 10ml nutrient broth (NB) medium in a 20 ml universal bottle and were incubated base on their temperature for 18-24 hours, with shaken at 150 rpm. 

Isolation of proteolytic microorganism. Each isolates  was screened qualitatively for their protease production on Skim Milk Agar (SMA) plate and were incubated based on their temperature for  24 hours. A clear zone around  the colonies on the SMA plate  gave an  indication of  protease producing organism. The positive isolates were then tested for their enzyme activity.

Preparation of Inoculums. The inoculums were prepared by inoculating a pure colony into 10 ml Trypticase Soy Broth (TSB) in universal bottles and incubated at 100 rpm in a shaker incubator for 24 hours at 50˚C. The cells were harvested by centrifugation at 10000 rpm, 4˚C for 10 min. The bacteria pellet was dissolved in saline (0.85% NaCl) to give an absorbance reading of 0.5 at 540nm. Inoculum  (2 ml)  was then inoculated into 40 ml TSB (represent 5% inoculum size) and  incubated  at 50˚C for 24 h. The culture was harvested from the medium by centrifuging at 10000 rpm and 4˚C for 10 min. The supernatant was then filtered with cellulose acetate membrane filter (pore size, 20µm) to obtain the crude enzyme.
Enzymatic assays. Protease activity was determined by a modification of the method described by Rahman et  al., (1994).  Azocasein (0.5%, 1 ml) was dissolved in 0.1 M Tris-HCl-2 mM CaCl2, pH 9 and preincubated at 50˚C. The reaction was initiated by addition of 100µl of enzyme solution, and performed at 50˚C for 30 min. An equal volume of 10% trichloroacetic acid (TCA) was added to terminate the reaction and the mixture allowed to stand at room temperature for 30 min and then centrifuged at 13000 rpm for 10 min. The absorbance of the supernatant was determined at 450nm. One unit (U) of azocaseinase activity was defined as the amount of enzyme activity that produces a change of absorbance (0.001 per min) at 450 nm at 50˚C under the standard assay conditions.
Effect of Inhibitors. Patterns of inhibition were determined using inhibitors such as, phenylmethylsulphonyl fluoride (PMSF), ethylenediaminetetracetic acid (EDTA), iodoacetic acid (IAA), antipain, pepstatin, bestatin and elastatin. The protease preparation was incubated with the inhibitors in the ratio 1:1 for 30 min at room temperature. The activity was determined as above.
Bacterial  Identification. The isolates were streaked on NA plate and incubated at 50˚C for 24 h to get single colonies. The colonies on the plate were differentiated by the morphology of the colony such as size and surface. A single colony was also picked for gram staining and the slides were observed under microscope using 100, 400 and 1000X resolution. Further identification of the isolates were by 16S rDNA gene identification. 
Table 1: Numbers of water sampling from different location of Lojing Hot Spring

	Sampling location
	Temperature (˚C)

	A) Spring
	70

	B) Waterfall
	60

	C) Lower waterfall
	50

	D) Pond
	40


RESULTS AND DISCUSSION

Samples from 50˚C and 40˚C were able to grow in nutrient broth medium and two isolates from 50˚C sample (50a and 50b) showed positive results on SMA plate by forming clearing zones around the colonies. The clearing zones represent proteolytic breakdown of milk proteins and indication of protease secretion.
The effect of various classes of inhibitors on the protease activities was determined. Inhibitors of EDTA, IAA, antipain, pepstatin, bestatin and elastatin did not inhibit the protease activity (Figure 1). However, the protease activity was inhibited by the serine protease inhibitor, PMSF, which resulted 100% inhibition at concentration of 20mM. The results clearly indicated that these enzymes belong to the serine protease.
Isolates 50a and 50b was characterized by physiological characteristics and gram staining. After 24 h incubation on nutrient agar at 50˚C, the single colonies appeared. Colonies for isolate 50a were small and rough on nutrient agar while for isolate 50b, the colonies were larger than isolate 50a and smooth on nutrient agar. As for gram staining, the morphology showed that both isolates (50a and 50b) were gram positive and straight rods. 
The 16S rDNA nucleotide sequence from isolates 50a and 50b (Figure 2 &3) has been analyzed using Blast from National Center of Biotechnology (http:// www.ncbi.nih.gov). From the analysis, isolate 50a was closely related to Bacillus subtilis and isolate 50b was closely related to Bacillus licheniformis. The homology among these bacteria showed a significant value of 99% homology. 
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Figure 1: Effects of inhibitors (10mM IAA, 1mM Antipain, 2mM Pepstatin, 1.5mM Bestatin, 2mM Elastatin, 10mM PMSF and 10mM EDTA) on protease activity.
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Figure 2: 16S rDNA sequence of isolate 50a
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Figure 3 : 16s rDNA sequence of Isolate 50b
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