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General 
The inhibitor 1 was prepared following the literature method.1  The figures were 

generated using Ribbons, Photoshop 7.0.1, and Illustrator 9.0.1.   

 

Protein overexpression and purification 
Full length hCDA overproduced in E. coli (pET28a expression vector, Novagen) using 

the corresponding hCDA cDNA (IMAGE consortium) failed to crystallize.  An 
alternative construct was therefore generated lacking the N-terminal 10 amino acids, but 
bearing an N-terminal (His)6 purification tag removable by thrombin cleavage.  Synthetic 
primers (5’-primer: gga att cca tat gaa gcc tga gtg tgt cca gca gct gct ggt ttg ctc cca gga 
ggc c; 3’-primer: tgg tgc tcg agt tat ttt tgt aaa tct ata ata tcg aaa tta gta att; italicized 
regions represent restriction sites for Nde I and Xho I, respectively) were used to PCR 
amplify the appropriate segment of the hCDA cDNA, and the product was digested with 
NdeI and Xho I, and ligated into pET28a.  The (His)6–fused recombinant protein was 
overexpressed in E. coli BL21 trxB(DE3) (Novagen) following the literature procedure2, 
and purified by Ni2+-NTA affinity chromatography.  After removal of the (His)6 by 
treatment with thrombin followed by gel filtration column chromatography, the protein 
(hCDA∆1-10) was concentrated to 36.3 mg/mL and employed in crystallization trials. 

 

Crystallization and data collection 
Crystals used for data collection were obtained from hanging drops which were 

prepared by mixing 1 µL of the protein solution (36.3 mg/mL protein, 6.25 mM inhibitor 
1 in 5 mM β-mercaptoethanol, pH 7.5, 100 mM NaCl, 20 mM Tris buffer) with 1 µL of 
crystallization buffer (pH 4.6, 100 mM sodium acetate buffer containing 28-32% 2-
methyl-2,4-pentanediol and 10 mM CaCl2), and incubated above crystallization buffer at 
4 °C for one week.  

Diffraction data were collected at 100 K on R-axis IV++ image plate detector mounted 
on a copper rotating anode generator from Rigaku (Ultrax 18) (courtesy of Enanta 
Pharmaceuticals, Cambridge, MA).  Auto-indexing, data reduction, and scaling were 
performed using the Rigaku Crystal Clear software.  Statistics of the data collection and 
model are provided in Table S1. 
 

Structure determination and refinement. 
The three dimensional structure was determined using the molecular replacement 

method implemented in the program CNS.3  Several search models based on B. subtilis 
CDA (PDB code: 1JTK)4 were tested.  Finally, a dimeric structure was selected as a 
model PDB, and the inhibitor structure was built into the difference electron density map.  
The model structure was finally refined at 2.4 Å by simulated annealing and individual 
B-factor refinements on CNS, and its quality was checked by PROCHECK.5 (Table S1)  
Waters were built automatically in CNS. The tetrameric structure was built by 
neighboring group search using CNS. 
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Table S1. Data Collection and Model Statistics 
Data Collection 

Cell parameters (Å)  

         a 52.40 

         b 55.68 

         c 90.69 

Space group P21212 

Resolution 47.45 – 2.30 

Unique Reflections 22165 

Redundancy a 4.4 (4.5) 

Completeness (%)a 97.1 (98.1) 

Rmerge
 a,b 0.09 (0.33) 

<Ι /σ> a 10.4 (2.9) 

Refinement and Model Statistics 

Resolution (Å) 2.40 

Rcryst
 a,c 21.7 (28.9) 

Rfree
 a,c 26.2 (33.5) 

Mean B value, all atoms (Å2) 38.9 

Rmsd from ideality:  

Bond Lengths (Å) 0.006 

Bond Angles (degrees) 1.4 

Dihedral Angles (degrees) 23.7 

Ramachandran Plot  

Most favored 88.0% 

Additionally allowed 11.6% 

Generously allowed d 0.5% 

Protein and ligand atoms 1958 

Waters 63 
a Values in a parentheses refer to the highest resolution bin 
b Rmerge = Σhkl |I(hkl) - <I(hkl)>| / Σhkl |< I(hkl)> | 
c Rcryst = Σhkl |Fo(hkl) - Fc(hkl)>| / Σhkl | Fo(hkl) | 
  Rfree was calculated based on 10% of the total data omitted during the structure refinement. 
d Phe 82 of subunit A, but not subunit B, fell in this region of phi-psi space.  This positioning was confirmed by visual 
inspection of the final σA weighted 2Fo- Fc map. 
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