
 

 
 
 
 
 
Supplemental Figure 1. Spectra of reduced and oxidized KshA and KshB. UV-vis spectra of 
KshA (A) and KshB (B) in reduced and oxidized forms are shown as heavy and light lines, 
respectively. All spectra were recorded in 0.1M potassium phosphate, pH 7.0. Reduced spectra 
were collected anaerobically. Oxidized KshA and reduced KshB were prepared by adding an 
excess of potassium ferricyanide or NADH respectively before buffer exchange by gel filtration 
chromatography.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
Supplemental Figure 2. Fragmentation pattern of KshA-catalyzed transformation of ADD. GC-
MS Rt = 15.32 min; EI-MS (70 eV, EI); m/z: 300 ([M+], 15%), 134 (100%), 121 (15%), 77 (8%), 
55 (6%). This retention time and fragmentation pattern correspond to those of authentic 3-
hydroxy-9,10-seconandrost-1,3,5(10)-triene-9,17-dione (HSA). 
 
 
 
 
 
 
 
 
 
 



 
 
Supplemental Figure 3. Structure-based sequence alignment of ROs of known structure.  The 
ROs are identified in the legend of Supplemental Figure 4.  Metal ligands are highlighted in dark 
grey.  Other conserved residues are highlighted in light grey. 



Supplemental Figure 4. Radial phylogram of structurally characterized ROs.  The �3 and �3�3

enzymes are clustered at the bottom and top of the tree, respectively. Structure-based sequence 

alignments were performed using: KshAH37Rv from M. tuberculosis H37Rv (PDB accession code 

2ZYL); OMO86, 2-oxoquinoline 8-monooxygenase from P. putida 86 (1Z02), CARDOJ3,

carbazole 1,9�-dioxygenase from Janthinobacerium sp. strain J3 (1WW9); BPDOB1, biphenyl 

dioxygenase from S. yanoikuyae B1 (2GBW); BPDORHA1 from R. jostii RHA1 (1ULI); NDO9816-

4, naphthalene dioxygenase from Pseudomonas sp. strain NCIB 9816-4 (1O7W); NDO12038 from

Rhodococcus sp. strain NCIMB 12038 (2B1X); CUMDOIP01, cumene dioxygenase from P.

fluorescens IP01 (1WQL); NBDOJS765 from Comamonas sp. strain JS765 (2BMO); and 

RHDOCHY-1, ring-hydroxylating dioxygenase from Sphingomonas sp. strain CHY-1 (2CKF).
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Supplemental Figure 5. Orientation of the active site channel. The catalytic domains of KshA 
(green) and CARDOJ3 (magenta) are shown in the same orientation as A) ribbon diagrams with 
the Connolly surface displayed as mesh, and B) cross sections of the Connolly surface. The 
orientation of the active site channel is indicated with a black arrow. Figures were prepared using 
PYMOL. 
 

 



 
 
 
Supplemental Figure 6. Additional solution of ADD docking simulation, from the same top rmsd 
cluster.  Two conformations of ADD docked in the active site of KshA are shown as stick 
representations. Carbon atoms of the two conformations are shown in magenta and grey, oxygen 
atoms are shown in red.  The distance between the mononuclear iron and the C9 atom is 3.8 Å 
and 3.7 Å for the two solutions.  The mononuclear iron is represented as an orange sphere.  
Docking simulations were performed using AutoDock.  The Connolly surface of the substrate-
binding pocket is represented by blue mesh.  Figure generated using PYMOL. 
 


