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Kinetic Analysis of Cathepsin B Inhibitor Using a Spectrophotometric Assay. Han, Kil-Hwan and Sang-
Dal Kim*. Department of Applied Microbiology, Yeungnam University, Kyongsan 712-749, Korea — The
KHS10, C4H;104Ng formula produced from Streptomyces luteogriseus KT-10 effectively inhibited a lysosomal cys-
teine proteinase, cathepsin B. It inhibited the enzyme activity of cathepsin B competitively when the N o-CBZ-L-
lysine p-nitrophenyl ester HCl (CLN) was used as a substrate. The inhibition constant (K7) of KHS10 for cathepsin B
determined by spectrophotometeric assay was 430 nM. The eftective inhibition of cathepsin B was observed at
25°C and pH 6.0. The cathepsin B inhibitor, KHS10 needed a preincubation of cathepsin B with the inhibitor for

over 5 min. The KHS10 preserved over 80% inhibition activity even after heat-treatment at 100°C for 1 hr.
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Fig. 1. Effect of KHS10 on the activity of cathepsin B using a
substrate, CLN.

A(®), in the absence of inhibitor KHS10; B(M ), in the presence
of inhibitor KHS10 (1 uM); C(A), in the absence of cathepsin B.
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Fig. 2. Effect of KHS10 on the activity of cathepsin B using a
substrate, BANA.,

A(M), in the absence of inhibitor KIIS10; B{¥), in the presence
of inhibitor KHS10 (1 pM); C(A), in the abscnee of cathepsin B,
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Fig. 3. Inhibition mode of cathepsin B inhibitor KHS10.
Nov-CBZ-L-lysine p-nitropheny! ester (CLN) was used as a sub-
strate to assay the cathepsin B activity.

A(H), in the absence of KHS10; B(A), in the presence of KHS10
(1 uM); C(®), in the presence of KHS10 (2 uM).
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Fig. 4. Determination of inhibitor constant (K7) for the
KHS10.

The Km values were measured at various concentrations of inhib-
itor KHS10. In a plot of Km' against (l0), the X axis gives -Ki.
The Ki value was calculated by using the equation Km'=Km/Ki
X (loytKm, where Km valie for N o-CBZ-L-lysine p-nitrophenyl
ester was 1.03 mM.
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Fig. 5. Effect of temperature on the inhibitory activity of
KHS10 on the cathepsin B.

The reaction used 0.375 mM of N a-CBZ-L-lysine p-nitrophenyl
ester and 1 UM of KHS10.
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Fig. 6. Effect of pH on the activity of the cathepsin B in the
presence of inhibitor, KHS10.
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Fig. 7. Effect of preincubation of inhibitor KHS10 and cathe-
psin B on the enzyme activity.

Inhibitor KHS10 (1 uM) was incubated with cathepsin B in the
absence of N 0-CBZ-L-lysine p-nitrophenyl ester (CLN) (0.375
mM) for various time at 25°C and pH 6.0 prior to the determina-
tion of inhibitory activity.
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Fig. 8. Effect of reaction time for inhibitory activity of KHS10.
The reaction was performed with 0.375 mM of N o-CBZ-L-lysine
p-nitrophenyl ester and 1 uM of inhibitor KHS10 after being pre-
incubated for 5 min.
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Fig. 9. Thermal stability of the cathepsin B inhibitor KHS10.
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