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Supplementary Figure S1. Parallel-eye view of the crystal structure of the PK hammerhead 
ribozyme showing the 2Fo-Fc electron density map contoured at 2.5 s.   
 
 



 
 
Supplementary Figure S2. Comparison of the overall structures of the extended hammerhead and 
PK hammerhead ribozyme structures. Both structures shown as parallel-eye stereoscopic views.  A. 
The PK hammerhead ribozyme determined in this work. B. The extended hammerhead ribozyme 
structure of Martick and Scott (PDB ID 3ZD5).  
 



 
 
Supplementary Figure S3. Comparison of the loop structures in the PK hammerhead and the 
extended hammerhead ribozymes. Parallel-eye stereoscopic views of A. the PK hammerhead 
ribozyme loop, and B. the extended hammerhead ribozyme. 
 
 
 

                    
 
Supplementary Figure S4. Schematic drawings of the secondary structures of the PK hammerhead 
and pistol ribozymes.  This shows that the connectivity of the helices in the two ribozymes are 
essentially identical. The arrows indicate the position of ribozyme cleavage. 



                     
 
Supplementary Figure S5. Comparison of the overall structures on the PK hammerhead and pistol 
ribozymes. A. The  structure of the PK hammerhead ribozyme. B. The structure of the pistol ribozyme 
in approximately the same view,  C. Parallel-eye stereoscopic view of a super-position of the PK 
hammerhead structure (orange) with the pistol structure (green).  The structures were superimposed 
using all atoms (1100 atoms), with an RMSD = 3.96 Å. The pistol ribozyme structure used was PDB 
6R47 (1).   



 
 
 
 
 
 
 

 
 
Supplementary Figure S6.  Parallel-eye stereoscopic view of the loop of the PK hammerhead 
ribozyme with the electron density map shown for the general acid G8. The 2Fo-Fc electron density 
map is shown contoured at 2.5 s.  
 
 
 

 
Supplementary Figure S7. Uncropped gel showing reaction progress for unmodified (with and 
without Mg2+) and dG8 (with Mg2+) PK hammerhead ribozymes (as presented in Figure 6). 
 

  



SUPPLEMENTARY TABLES 
 
 

Crystal PK-HH PK-HH (Br) 

Data collection   

Wavelength/ Å 0.97918 0.9199 

Resolution range/ Å 

16.1 - 2.89  

(2.993 - 2.89) 

62.87  - 3.5  

(3.625  - 3.5) 

Space group P 61 2 2 P 61 2 2 

Unit cell 

 

83.58, 83.58, 258.79Å  

90°, 90°, 120° 

82.99,  82.99, 259.44 Å 

  90°, 90°, 120° 

Total reflections 478822 (49468) 272943 (27572) 

Unique reflections 12665 (1226) 7285 (706) 

Multiplicity 37.8 (40.3) 37.5 (39.1) 

Completeness (%) 98.38 (98.45)  99.51 (98.87) 

Mean I/sigma(I) 18.05 (1.35) 22.87 (3.14) 

Wilson B-factor 78.25  113.68 

R-merge 0.1874 (3.004)  0.125 (0.5353) 

R-meas 0.1899 (3.042) 0.1268 (0.5423) 

CC1/2 1.000 (0.866)  1 (0.994) 

Anomalous slope  0.408 

Refinement   
R-work 0.1953 (0.4132)  
R-free 0.2097 (0.4478)  

CC(work) 0.962 (0.630)  
Number of atoms   

non-hydrogen 1549  
macromolecules 1517  

ligands 32  
RMSD   

RMS(bonds) /Å 0.009  
RMS(angles) / ° 1.87  

      Average B-factor                                              81.52  

PDB: 8YDC  
 
Sta1s1cs for the highest resolu1on shell are in parentheses. RMSD = root mean square devia1on 

Supplementary Table 1. Detailed information on crystal data collection and refinement statistics.  
  



_________________ 
  
 standard PDB  
 nomenc. file 
____________________ 
 
C -1 9 
U +1 10  
A 2.1 28 
C 3 29 
U 4 30 
G 5 31 
A 6 32 
U 7 33 
G  8 34 
A 9 35 
G 10.1 36 
C 11.1 43 
G 12 44 
_________________ 

 
Supplementary Table 2.  Nucleotide nomenclature in the core of the PK hammerhead ribozyme. This 
corelates the standard nomenclature for nucleotide positions (2) and the numbering in the PDB file of 
the structure.  
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