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Supplementary Methods 

Kinetic data analysis 

ALAS catalysis was shown to follow the ordered Bi-Bi mechanism in which glycine binds to 

the enzyme prior to succinyl-CoA and 5-aminolevulinic acid dissociates last 1 as shown in 

Supplementary Figure S1A. 

The initial velocity equation for this mechanism was as follows2: 
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where [𝐺𝑙𝑦] and [𝑆𝑢𝑐𝐶𝑜𝐴] are the concentrations of glycine and succinyl-CoA, respectively. 

𝐾F
()* is the limiting Michaelis constant for glycine when the succinyl-CoA concentration is 

saturating, 𝐾F,/01 is the limiting Michaelis constant for succinyl-CoA when the glycine 

concentration is saturating, and 𝐾G
()* is the limiting value of the Michaelis constant for glycine 

when the succinyl-CoA concentration approaches zero. When [𝑆𝑢𝑐𝐶𝑜𝐴] is varied at fixed 

[𝐺𝑙𝑦], the 1 𝑣⁄  coordinate for each substrate concentration in the Lineweaver–Burk double 

reciprocal plot is given by: 
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In the plot of 1 𝑣⁄  versus 1/[𝑆𝑢𝑐𝐶𝑜𝐴], the slope and the intercept on the 1 𝑣⁄  axis are 

respectively equal to the following: 
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The intercept values were then replotted versus 1/[𝐺𝑙𝑦] to determine 𝐾F
()* and 𝑉FXY, and the 

slope values were similarly replotted to determine 𝐾F,/01and 𝐾G
()*. The non-linear regression 

analysis software program Igor Pro ver6.3 (WaveMetrics) was used for analysis. 
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Supplementary Figure S1: Steady state kinetic analysis of wild type enzyme of cALAS. (A) 

Reaction scheme depicting the steady-state ordered Bi–Bi mechanism of ALAS. (B)Kinetic 

characterization of the PLP form of cALAS wild type enzyme. The continuous 

spectrophotometric enzyme-coupled assay with cALAS and α-KGD 3 was performed as 

described in the Methods section. The left panel is the primary plot of 1 𝑣⁄  versus 

1/[𝑆𝑢𝑐𝐶𝑜𝐴] at different fixed glycine concentrations. The concentrations of glycine were 

3.0 mM (open circles), 5.0 mM (closed circles), 15 mM (open triangles), and 40 mM (closed 

triangles). The concentrations of succinyl-CoA were 2.0, 5.0, 7.0, 10, and 15 µM. The center 

panel is the replot of the 1 𝑣⁄ -axis intercepts of the left panel versus 1/[𝐺𝑙𝑦]. The 𝐾F for 

glycine was calculated from the y-axis intercept, and 𝑉FXY was estimated from the slope. The 

right panel is the replot of slope of the left panel versus 1/[𝐺𝑙𝑦]. The 𝐾G for glycine and 𝐾F 

for succinyl-CoA were calculated from the y-axis intercept and the slope of the right panel, 

respectively. Each solid line represents the theoretical curve according to the initial velocity 

equation on the ordered Bi-Bi mechanism (see the Methods section) using the kinetic 

parameters summarized in Table 1. 
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Supplementary Figure S2: EPR spectrum of the heme form of cALAS at 15 K.  
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