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Abstract

Our laboratory has reported the isolation of a keratinolytic bacterium,
Bacillus licheniformis THSC-1 that effectively degrades feather waste and
represents an aternative to improve the nutritional value of feather waste.
The purpose of this study was to investigate the purification,
characterization and cloning of the keratinase from B. licheniformis
THSC-1, and to ex to have advantage of deve lent of waste disposal
and bioconversion in the livestock industry.

The maximum enzyme activity produced by B. licheniformis THSC-1

was incubated in feather culture medium at 50°C for 4 days with shaking.
The crude keratinase produced by the above-mentioned condition was
purified 11.6-fold trafiltration and cation nge chromatography,

and its activity was 4231.6 U/mg. This Keralinase was demonstrated as an

extracellular enzyme. Optimal activity was exhibited at 70°Cand pH 8.0.

The enzyme was markedly inhibited by serine proteinase inhibitor—

Phenylmethylsulfonyl fluoride PMSF . It was concluded that the
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keratinase therefore belonged to the group of serine proteinases. The
keratinase hydrolyzed a wide variety of protein substrates, including
soluble casein and insoluble keratin such as feather, wool, pig hair and
human hair. Further nucleotide sequence characterization of the keratinase
demonstrated that the DNA fragment of 1137 bp was obtained. This
keratinase gene shared a 99 % sequence identity with the gene encoding
keratinase from B. licheniformis PWD-1and it showed that high homology
with the subtilisin family of the keratinolytic Bacillus strains. This

keratinase, therefore, belongs to the members of the subtilisin family.
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4k — ~ B.licheniformisTHSC-1+t & 1 # 4 EF 7 972 #23f 2

B. licheniformis THSC-1

M orphol ogy Rod

Gram stain +
Oxidase test —
Catalase test +
Motility —
Glucose utilization Fermentation

Anaerobic growth +

Spore
Spore width > cell

+ o+ o+

Growth nutrient BR

Indole
Voges-proskauer
Citrate (Koser's)
Growth 2 % NaCl
Growth 7% NaCl
Growth 45°C
Growth 65°C

+ + + + 4+ + o+

# i D-Glucose 2 fi&
% f% D-Glucose 2 # _
% fi% L-Arabinose & 4 +
% p% D-Xylose 2 f& _
2 % D-Mannitol & ¢ 4+

(% > 1999)
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Buffer range( pH ) | fie = * ¥ (mL) | %3z
3.0 1M HCI 48.5 % 3 250 mL
1M fis e 4 50
4.0 1M HCI 40
IM i ik 50
50 1M HCI 15
IM i ik 50
6.0 0.2M NaOH 5.64 & 3 200 mL
0.2M KH,PO, 50
6.5 0.2M NaOH 20.67
0.2M KH,PO, 50
7.0 0.2M NaOH 29.54
0.2M KH,PO, 50
7.5 0.2M NaOH 37.12
0.2M KH,PO, 50
8.0 0.05M Nay,B,O-, 55
0.1M HCI 4.5
85 0.05M Na,B,O; 6.5
0.1M HCI 35
9.0 0.05M Nay,B,O- 8.5
0.1M HCI 15
9.5 0.05M Nay,B,O-, 8.0
0.1M NaOH 2.0
10.0 0.05M Nay,B,O- 6.0
0.1M NaOH 4.0
11.0 0.05M Nay,B,O- 5.0
0.1M NaOH 50
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Inhibitor Protease class | Stock solution | Working solution
E-64 Thiol protease 1mM 1-10 uM
Notes Working solution is stable for days at neutral pH

Stock solution is stable for months at -20°C
Inhibitor Protease class | Stock solution | Working solution
Pepstatin A Acid protease 10mM 0.1-1uM
Notes It is souble in 100% EtOH or DM SO

Working solution is stable for at |east 1day

Stock solution is stable for months at -20°C
Inhibitor Protease class | Stock solution | Working solution
PM SF Serine protease 200mM 0.1-1 mM
Notes It is souble in 100% EtOH or isopropanol

The half-life of working solution at 25°C pH 7.5is1h

Stock solution is stable for least 9 months at 4°C
Inhibitor Protease class | Stock solution | Working solution
EDTA Metall oprotease 0.5M 1-10 mM
Notes Stable for monthsat 4C (pH8.5)

(Beynon et al., 1989 )
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