
File S1: Simulation of the PIIIPIII’ dimer. 

 

 

 

 

 

 

 

 

 

Figure S2: Simulation of the PIIIPIII’ dimer [1] constructed from two tailed monomers (pdb 
1vy4). Each tail is base paired to aa-ACCA of the hairpin substrate (in stick and ball 
representation). The reactants (at the bottom of the picture) are positioned in suitable 
proximity for peptide bond formation. The sites of the amino acids of the A-, P- tRNAs, located 
within the PTC, are shown in magenta. 

 

Simulation procedure 

The structure of the dimer PIIIPIII’ [1] constructed from two tailed monomers, each carrying a 
reactant amino acid, was simulated in the following manner: 

1. The structure of 70S ribosome from Thermus thermophilus (pdb 1vy4), determined at 
2.6Å resolution, was used for the simulation. 

2. The molecular graphics program WinCoot version 0.9.8.7 [2] was used for the 
simulation. 

3. The 3’ end of PIII was elongated by one nucleotide, i.e., G2502 was added to C2501 
(Figure 1b).  

4. A helix of four base pairs, carrying an amino acid, was derived from the structure of 
an aminoacylated tRNA, by using only nucleotides 1-4:69-72, and attaching an amino 
acid to nucleotide 72 by overlapping aa-A76 onto nucleotide 72, using the CCP4-8.0 
program lsqkab [3].  

5. Nucleotide 1 of this helix was overlapped onto nucleotide G2502, forming a tail 
(Figure 2b, Figure S1) that elongated PIII by four nucleotides, 1-4, which are base 
paired to four nucleotides, 69-72, carrying an amino acid in its 3’ end, in agreement 
with [1, Figure 6].  

6. The 5’ segment of PIII, containing the single stranded nucleotides 2055-2059, was 
removed to prevent bumping. 



7. To allow proximity between the reactants, the entire aminoacylated helix was rotated 
around the bond joining nucleotide C2501 and G2502, which is capable of free 
rotation, until the amino acid reactant reached a proper position. 

8. PIII’ monomer was generated by overlapping PIII, along with its attached 
aminoacylated helix, onto AIII, using lsqkab. 

9. Dimerization indicated that the proximity between the amino acids (bottom of the 
Figure) is suitable for peptide bond formation. 
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