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To obtain the kinetic parameters of BpGH117, the enzymatic reactions were 

performed using different concentrations of neoagarobiose (NeoDP2) ranging from 0.5 

to 4 mg/ml in the total reaction mixture volume 1 ml containing 0.05 mg/ml BpGH117 

at a pH of 9.0 and 35°C for 10 min. The values of Km and Vmax were calculated from 

the Lineweaver-Burk plot. One unit (U) of BpGH117 activity was defined as the amount 

of enzyme required to release 1 µmol of reducing sugar per min, in which reducing 

sugar was quantified by the dinitrosalicylic acid method using galactose as the sugar 

standard. 

 

 

Figure S1 Lineweaver-Burk plot of BpGH117 

 

To determine the kinetic parameters, initial velocity experiments were performed, and 

the Michaelis-Menten equation (S1.1) was used. From the experiment, the product 
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concentrations were plotted against time to determine the initial velocity (v) with 

various initial substrate concentrations at the fixed initial concentration of BpGH117 

(i.e., [Eo] = 0.05 mg/ml). 
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Using the initial velocities and the initial substrate concentrations, the Lineweaver-Burk 

plot was obtained (Fig. S1). A plot of 1/v versus 1/[S] yielded a straight line with a 

slope, Km/Vmax and a y-axis intercept, 1/Vmax. In the Lineweaver-Burk plot, when y 

was 0, x was −1/Km. 
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The Km and Vmax values of BpGH117 on NeoDP2 as the substrate were 9.8 mg/ml and 

2.7 µmol/(ml/min), respectively. From the definition of U of BpGH117, 2.7 µmol/(ml/min) 

= 2.7 U/ml. To alternatively express Vmax in U/mg protein, 2.7 U/ml of Vmax was divided 

by 0.05 mg/ml, and Vmax was expressed as 54.84 U/mg protein. 

To determine kcat, the turnover number, Equation S1.2 was used. The molar 
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mass of recombinant His-tagged BpGH117 in monomeric form is 44.5 kDa, but the 

BpGH117 can function only in dimeric form as the minimal unit of the functioning 

enzyme. Therefore, in determining kcat, 1 µmol of BpGH117 was considered (2 x 44.5 

kDa) x 10-6 mol = 89.0 mg, and the initial enzyme concentration, [Eo], was 0.05 mg/ml 

= 5.62 x 10-4 µmol/ml. The value of kcat was calculated to be 80.1 s-1 as shown in 

Equation S1.3. 
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Finally, using the values of kcat and Km, the catalytic efficiency of BpGH117, kcat/Km, 

was estimated to be 8.17 s-1/(mg/ml). Since the MW of NeoDP2 is 324.28, kcat/Km was 

also expressed as 2.65 s−1/mM. 


