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Peptide bond formation takes place at the PTC, the 
active site of the large subunit, which is composed 
solely of RNA. It contains a 2-fold symmetry axis* 

*Agmon I. et al, biol. Chem 2005 



The symmetrical 
region 



The dimeric proto-ribosome 

Catalyzes peptide 
bond formation 
between 2 
random amino 
acids 





Can a proper string occur randomly? 

Sequence 
requirements: 
1.Fully conserved 

nucleotides 
should retain their 
type. 

2.Base-pairs should 
be retained 



Agmon, I.  Molecules, 2016 



Plausible 
replication? 

Agmon I. Febs Lett.  2017 



Sequence complementarity would have allowed the strand of 
each monomer to act as a template for the synthesis of its 
counterpart, forming a self-replicating ribozyme. 

Blue- observed 
complementary 
pairs 
Red-normal 
distribution 



The dimeric proto-ribosome: 

 Highly conserved    √ 

 Can catalyze peptide bond √ 

 Can materialize spontaneously from random RNA 

chains   √ 

 Can be relatively easily replicated   √ 

 

 

 

The dimeric proto-ribosome offers a 
feasible starting point for the 
evolution of translation 




