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Multiangle laser lightscattering elution profile of FurX. Elution profile is shown as 
molecular weight and absorbance versus elution time. The thin black lines represent 
changes in absorbance at 280 nm. The thick red lines indicate calculated molecular masses 
by the multiangle laser light‐scattering pattern. 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FurX catalyzed isopropanol-dependent reduction NAD+ - The reaction was performed in 1 ml 
of the crystallization solution containing 10 mM Tris buffer (pH 8), 1 M (NH4)2SO4, 100 
mM NaCl, 2.5% isopropanol, and 400 µM NAD+. The reaction was monitored for NADH 
production at 340 nm for 45 seconds without enzyme.  Then, the sample was removed from 
the spectrophotometer, and 250 µg of FurX was added in 10 µ l of volume.  The sample was 
mixed and placed back to the spectrophotometer for continuously monitoring of NADH 
production.  Significant reduction occurred during mixing and the reaction reached to an 
equilibrium within another 50 seconds of incubation. Kinetic analysis for isopropanol-
dependent reduction of NAD+ were done as reported for ethanol-dependent reduction of 
NAD+ (3).  The Km values for isopropanol and NAD+ were 14.6±4.2 mM and 0.54±0.10 mM, 
respectively.  The kcat was 5.1±0.3 s-1.   
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Multiple sequence alignment between FurX and other tetrameric ADHs of high similarity.  
The secondary structures of the FurX are indicated on top of the corresponding residues.  The 
eleven residues constituting the substrate-binding pocket are shown with a yellow (one subunit) 
and a violet (the other subunit) color respectively.  The catalytic Zn2+-coordinating residues, 
Cys42, His65 and Cys152, are indicated with a blue color and the four cysteine residues, Cys96, 
Cys99, Cys102 and Cys110, which coordinate the structural Zn2+, are indicated with a red color. 
His47 and Asp52, which are involved in a proton shuttling system together with Thr44, are 
indicated with a green color. The GxGxxG nucleotide-binding motif is depicted by red dots on 
top of the glycine residues. 1LLU: ADH from Pseudomonas aeruginosa, 3MEQ: ADH from 
Brucella melitensis, 1RJW: MDR from Bacillus stearothermophilus, 2HCY: ADH from 
Saccharomyces cerevisiae. 
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Isothermal Titration Calorimetry (ITC) - The interactions between FurX and furfural (filled 
square), furfuryl alcohol (filled circle) were measured using a MicroCal VP-ITC instrument 
at 25ºC following standard procedures. Titration buffer was 20 mM sodium phosphate 
buffer (pH 7.5) containing 150 mM NaCl. FurX enzyme at 0.01 mM was titrated with 0.1 
mM ligands. The solutions were degassed prior to titration. Each titration experiment was 
performed with 29 injections of 10 µL at 300-second equilibration intervals. Heats of 
dilution for an individual ligand were determined by titrating ligand into the same buffer 
without protein and were used to correct the protein titration. Data were fit to a single-site 
binding model by nonlinear least squares regression with the Origin software package. The 
fit of data yields the binding affinity, enthalpy change, entropy change, and binding 
stoichiometry for the titration. 
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