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Figure S1. Irreversible mechanism of CA-074Me inhibition of cathepsin B at pH 4.6, pH 5.5, 
and pH 7.2.  CA-074Me at pH 4.6 (panel a), pH 5.5 (panel b), and pH 7.2 (panel c) was evaluated 

for irreversible or reversible inhibition of cathepsin B.  Cathepsin B was pre-incubated with 

inhibitor at 10 times the IC50 concentration (consisting of CA-074Me at 90 µM at pH 4.6, 137 µM 

at pH 5.5, and 75 nM at pH 7.2), followed by dilution to 1/10 the IC50 concentration, addition of 

substrate (Z-F-R-AMC), and measurement of activity in time-course assays.  Inhibition of 

cathepsin B following dilution indicates the irreversible inhibitory mechanism of CA-074Me. 
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Figure S2.  Kinetic analysis of CA-074 inhibition of cathepsin B at acidic to neutral pH 
conditions.  Cathepsin B activity was monitored in time-course assays at different concentrations 

of CA-074, conducted at pH 4.6 (panel a), pH 5.5 (panel b), and pH 7.2 (panel c).  Values for kobs 

were calculated by Prism using the equation Y=Y0*e(-kobs*X) where X is time and Y/Y0 is activity 

(measured as slope of RFU vs time) with inhibitor relative to activity with no inhibitor.  The kobs 

values were used to calculate kinact and KI values by plotting kobs vs inhibitor concentration (shown 

in Figure 3). 
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Figure S3.  Kinetic analysis of CA-074Me inhibition of cathepsin B at acidic to neutral pH 
conditions.  
(a) to (c). CA-074Me and cathepsin B in kinetic studies for kobs values.  Cathepsin B activity was 

monitored in time-course assays at different concentrations of CA-074, conducted at pH 4.6 

(panel a), pH 5.5 (panel b), and pH 7.2 (panel c).  Values for kobs were calculated by the equation 

Y=Y0*e(-kobs*X) where X is time and Y/Y0 is activity with inhibitor relative to activity with no inhibitor.  

The kobs values were used to calculate kinact and KI values by plotting kobs vs inhibitor concentration 

(shown in d-f). 

(d) to (f). CA-074Me inhibition of cathepsin B kinetics for KI, kinact, and kinact /KI values.  Kinetic 

analyses of CA-074Me inhibition of cathepsin B was conducted at pH 4.6 (panel d), pH 5.5 (panel 

e), and pH 7.2 (panel f) to determine KI, kinact, and kinact /KI values, conducted as described in the 

methods. 
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Figure S4.  Binding energy of CA-074 bound to cathepsin B at pH 4.6. 
Components comprising the binding energy of CA-074 binding to cathepsin B at pH 4.6 were 

assessed by the MOE docking software.  Energies of the binding interactions of the inhibitor with 

the enzyme (specific residues are indicated) are shown, combined with the total binding energy 

indicated as -58.3 kcal/mol. 
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Figure S5. Binding energy of CA-074 bound to cathepsin B at pH 7.2. 
Components comprising the binding energy of CA-074 binding to cathepsin B at pH 7.2 were 

assessed by the MOE docking software.  Energies of the binding interactions of the inhibitor with 

the enzyme (residues are indicated) are shown, combined with the total binding energy indicated 

as -43.0 kcal/mol. 
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Figure S6.  Km plots for cathepsin B and cysteine cathepsins at pH 4.6, 5.5, and 7.2. 
Km values were determined for cathepsin B (panel a) and the cysteine cathepsins (cathepsins C, 

H, L K, S, V, and X with each of their indicated substrates, shown in panels b, c, d, e, f, g, and h, 

respectively.  Michaelis-Menten kinetics was used for Km data analysis (conducted as described  

in the methods) using the equation v0=Vmax*[S]/(Km+[S] with curve-fitting using Prism 9.  Cathepsin 

L and cathepsin X had no activity at pH 7.2 and, therefore, Km was determined for pH 4.6 and 5.5. 

 

 
 

 

 

 

 

 

 

 

 
 


