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Figure. Modeling of 4b in the active sites of FPP-utilizing enzymes.  This Figure contains stereo views of 
the pictures shown in Figure 8 in the text.  Only the Enzyme•4b complexes are shown.  These correspond 
to the pictures on the right side in Figure 8 (Top Right, Middle Right and Bottom Right).  The legend from 
Figure 8 is reprinted below. 
 
 
Figure 8. Modeling of 4b in the active sites of FPP-utilizing enzymes.  Top Left: Crystal structure of 
NrPFTase (1JCR) with bound FPP.  Shown, are residues H248β, R291β, K294β, Y300β, K164α (colored 
by element; carbon in grey), FPP (colored by element; carbon in green) and Zn (cyan). The yellow dashes 
illustrate potential hydrogen bonding or electrostatic interactions (within 4Å) of the distal phosphate.  Top 
Right: Crystal structure of NrPFTase with 4b built on the  bound FPP.  The color scheme is the same as 
that for Top Left.  Middle Left: Crystal structure of EcFPPSase (1RQ1) with FPP built by modifying the 
existing bound IPP.  Shown, are residues K66, R116, R117, K258 (colored by element; carbon in grey), 
FPP (colored by element; carbon in green) and Mg (purple). The yellow dashes illustrate potential 
hydrogen bonding or electrostatic interactions (within 4Å) of the distal phosphate.  Middle Right: Crystal 
structure of EcFPPSase with 4b built on the bound IPP.  The color scheme is the same as that for Middle 
Left.  Bottom Left: Crystal structure of StSTSase (Pentalenene synthase, 1PS1) with FPP docked in the 
active site of the enzyme.  Shown, are residues R173, N219 (colored by element; carbon in grey), FPP 
(colored by element; carbon in green) and Mg (purple). The yellow dashes illustrate potential hydrogen 
bonding or electrostatic interactions (within 4Å) of the distal phosphate.  Bottom Right: Crystal structure of 
StSTSase with 4b docked in the active site of the enzyme.  The color scheme is the same as that for Bottom 
Left.  

 



Residues within 4 Å of the distal phosphate (FPP) or phosphonate (4b) 
 
RnPFTase 
 
Ligand Residue Dist in A Ligand Residue Dist A 
FPP   Benzophenone   
O2A NZ (K164, α) 2.9 O2A NZ (K164, α) 2.8 
O1A NZ (K164, α) 3.3 O1A NZ (K164, α) 3.0 
O1A NZ (K294, β) 3.3    
O1B NZ (K294, β) 2.8 O1B NE2 (H248, β) 2.7 
O2B NZ (K294, β) 3.8 O1B OH (Y300, β) 2.7 
O2B NH2 (R291, β) 3.2    
O2B NE2 (H248, β) 3.0    
O3B NE2 (H248, β) 4.0 O3B NZ (K294, β) 2.5 
O3B OH (Y300, β) 2.7 O3B NH2 (R291, β) 3.7 
O3A OH (Y300, β) 3.8    
O1A NH2 (R291, β) 2.9    
O2B NE (R291, β) 2.8    
 
EcFPPSase 
 
Ligand Residue Dist in A Ligand Residue Dist A 
FPP   Benzophenone   
O8 NZ (K258) 2.6 O9 NH2 (R116) 2.1 
O6 NZ (K258) 3.1 O8 NZ (K258) 2.6 
O9 NZ (K66) 2.6 O6 NZ (K66) 3.9 
O10 NZ (K66) 3.5 O10 NZ (K66) 3.6 
OUKN1 NZ (K66) 2.6 O12 NZ (K66) 2.4 
OUKN1 N (K66) 3.5 O12 N (K66) 3.6 
O12 NH2 (R117) 3.1 O14 NE (R117) 2.6 
O12 NE (R117) 2.6    
O14 NE (R117) 4.0    
 
StSTSase 
 
Ligand Residue Dist in A Ligand Residue Dist A 
FPP   Benzophenone   
O3 NH2 (R173) 3.4 O2 ND2 (N219) 3.0 
O1 NH2 (R173) 3.5 O4 MG701 (Mg1) 1.8 
O1 NH1 (R173) 3.0 O MG701 (Mg1) 2.6 
O1 ND2 (N219) 3.9 O2 MG701 (Mg1) 3.7 
O ND2 (N219)) 3.5 O5 MG702 (Mg2) 2.0 
O2 MG702 (Mg2) 2.0 O MG702 (Mg2) 3.3 
O MG702 (Mg2) 2.8 O3 MG702 (Mg2) 2.0 
O6 MG702 (Mg2) 1.8 O1 MG702 (Mg2) 3.1 
O4 MG702 (Mg2) 3.8    
O5 MG701 (Mg1) 1.8    
O MG701 (Mg1) 3.0    
O1 MG701 (Mg1) 3.6    
 
 




