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Introduction:  Protein synthesis in modern biology depends on multiple elaborate machiner-

ies (eg. ribosomes, mRNA, tRNA, etc.). However, at the early stage of the evolution of life the 
translation system must have emerged as a much simpler system (or just one small ribozyme). 
Therefore, the peptides synthesized at that time were probably simple non-coded peptides. It is 
still elusive how such simple peptides could be functional without specific sequences encoded by 
the genetic code. To answer this question we tested if simple non-coded peptides have any bene-
fit on function and survival of an RNA polymerase ribozyme (RPR) [1].  

Experiments:  RPRs have been developed and engineered in several laboratories as modern-
day models of RNA replicase in the RNA world [2–5]. However, They require high concentra-
tion of Mg2+ (200 mM) to perform RNA synthesis efficiently [6,7]. This is problematic because 
the ribozyme itself is unstable in high Mg2+ condition [8]. Here, we describe oligo-lysine and its 
analogues stimulate RPR function in low Mg2+ condition by promoting docking between RPR 
and substrate RNAs (primer and template) [1]. Furthermore, oligo-lysine could accelerate in 
vitro evolution of RPR in low Mg2+ conditions. The newly engineered RPR could perform RNA 
synthesis at near physiological Mg2+ concentration in the presence of oligo-lysine (Fig 1).  

Discussion: Considering RNA has strong negative charges, positively charged peptides like 
oligo-lysine probably enhanced interaction between RNA molecules in the RNA world. There-
fore, such simple peptides could have enhanced functional networks among ribozymes and 
helped the life in the RNA world to evolve into more complicated cellular systems.  
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Figure 1.  A) Secondary structures of RPRs before (wt) and after (4M) in vitro evolution in low Mg2+ conditions. B) 
RNA primer extension by RPR variants at 50 mM Tris-HCl (pH 8.3),  2 mM free [Mg2+] and 6 µM oligo-lysine. 
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