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TABLE S1: “The Effect of Different Divalent Cations on the Rate of ICDH-1.” 

Metal [5 mM] V/E sec
-1 

Replicate 1 

V/E sec
-1 

Replicate 2 

V/E sec
-1 

Average 

None 0.08 0.09 0.085 

MnCl2 16.18 15.86 16.02 

MgCl2 14.94 13.76 14.35 

CaCl2 0.18 0 0.09 

ZnCl2 0.18 0.25 0.215 

 

Assays were performed with 100 mM HEPES pH 7.0, 600 µM isocitrate, 300 µM NADP
+
, and 5 

mM of the metal tested. Note that the maximum rate is decreased from other experiments since 

subsequent experiments were performed with ICDH-1 in which 5 mM MnCl2 had been added to 

the gel filtration and storage buffers. 
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SCHEME S1: “Synthesis of [2R-
2
H]isocitrate.”  
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FIGURE S1: “Transfer of 
2
H from [2R-

2
H]isocitrate to [4R-4-

2
H]NADPH.” (A) 

1
H NMR of [4R-

4-
2
H]NADPH. (B) 

1
H NMR of [4R-4-

1
H]NADPH. 

 

FIGURE S2: “Confirmation of αHG by Mass Spectrometry.” Mass spectrum of secondary 

reaction product, αHG, m/z = 147.0301 in negative mode. The peak to the left m/z = 147.0187 is 

αKG in negative mode A + 2. Data were collected on a 12 Tesla Fourier transform ion cyclotron 

resonance mass spectrometer (Agilent). 

 

FIGURE S3: “Preliminary Kinetics of Secondary Reaction.” (A) The rate of the secondary 

ICDH-1 reaction was measured with saturating NADPH (100 µM) and varying αKG (1-50 mM).  

Fitting to eq 1 kcat = 0.12 ± 0.02 sec
-1

, KαKG = 8.3 ± 1.2 mM. (B) The rate of the secondary ICDH-

1 reaction was measured with constant αKG (40 mM) and varying NADPH (1-50 µM). Fitting to 

eq 1 kcat = 0.10 ± 0.02 sec
-1

, KNADPH = 0.9 ± 0.8 µM.  (C) A replicate of panel (B). Fitting to eq 1 

kcat = 0.17 ± 0.02 sec
-1

, KNADPH = 2.3 ± 1.0 µM.   

 

FIGURE S4: “Sequence Alignment of Relevant ICDHs.” ClustalO sequence alignment using 

EMBL-EBI server of the top three BLAST hits in the PDB against Mtb ICDH-1, plus E. coli.  

UniProt identifiers are on the right. Orange highlights are Lys 215 and Tyr 142 in the proposed 

chemical mechanism. Yellow highlighted residues are NADPH contacts, purple are Mn
2+

 

contacts, blue are residues referenced in the discussion of regulation, and green is the analogous 

Hc R132 mutation location. 
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FIGURE S5: “Contacts between NADPH and Mtb ICDH-1.” A LigPlot
(1)

 generated figure where 

red spheres represent oxygen, blue spheres represent nitrogen, black spheres represent carbon.  

The gold lines are the backbone of Mtb ICDH-1, and the purple lines are the backbone of 

NADPH. The red spokes are hydrophobic interactions, and the green numbers are distances in 

angstroms. 
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Figure S1 
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Figure S2 
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Figure S3 
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Figure S4 
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Figure S5 
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