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Supplementary Table S1. Known KARI structures. 

Class Species 
PDB 
ID 

Resolution 
(Å) Cofactors 

Oligomeric 
State Reference 

 Gram-positive bacteria 

I 
Streptococcus 
pneumoniae  1.69 

NADPH, 
Mg2+ 

Dimer 
This 

study 
I Slackia exigua 4KQW 1.39 NADPH Dimer [1] 

  
4KQX 

a 
1.80 

NADPH, 
Mg2+, 

IpOHA b 

Dimer [1] 

I 
Alicyclobacillus 
acidocaldarius 

4TSK 2.60 
NADPH, 

Mg2+ 
Tetramer [2] 

I 
Mycobacterium 

tuberculosis 4YPO 1.00 Mg2+ Dimer [3] 

 
 Gram-negative bacteria 

I Pseudomonas 
aeruginosa 1NP3 2.00  Dodecamer [4] 

II Escherichia coli 1YRL 2.60  Tetramer [5] 

  3ULK 2.30 
NADPH, 

Mg2+ 
Tetramer [6] 

       
 Plants 

II Spinacia oleracea 1YVE 1.65 
IpOHA, 
NADPH, 

Mg2+ 
Monomer [7] 

  1QMG 1.60 
DMV c, Mn2+, 
ADP-ribose  [8] 

II Oryza sativa 
Japonica Group 

3FR8 2.80 NADPH, 
Mg2+ 

Monomer [9] 

  3FR7 1.55 Mg2+ Monomer [9] 
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a Engineerd mutant: S61D, S63D, I95V. b IpOHA, N-hydroxy-N-isopropyloxamate, 
a natural competitive inhibitor. c DMV, Dihyroxymethylvalerate (reaction product) 

 

Supplementary Figure S1. Protein quality of SpIlvC. (a) A representative chromatogram of 
SpIlvC from a Superdex 200 size exclusion column (GE HealthCare). (b) SDS-PAGE analysis of 
fractions from a Superdex 200 column. Numbers indicate fraction numbers as shown in the panel (a). 

 

 

Supplementary Figure S2. Synthesis scheme of 2-acetolactate. 
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Reaction schemes for the synthesis of 2-acetolactate used as a substrate for the activity assay are 
shown.  

 
Supplementary Figure S3. Structure-based multiple sequence alignment of SpIlvC with KARIs from 
other organisms. 

Multiple sequence alignment was prepared using Clustal X2 [10] and ESPript 3 
[11]. The secondary structural elements of SpIlvC (α, α-helix; β, β-sheet; η, 310 helix; 
and T, turn) were calculated using ESPript 3. Resides in blue-lined boxes indicate 
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consensus residues and red colored residues conserved ones. 

 

Supplementary Figure S4. Representative kinetics data of SpIlvC. 

Reductase activity kinetics data are shown for those of SpIlvCwild-type (WT), NADP(H) binding 
site mutants (R49E and D83G) and Mg2+-cooredingation site mutants (D191G and E195S).
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