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Introduction:  A critical event in the origin of life is 
thought to have been the emergence of an RNA mole-
cule capable of self-replication as well as mutation, and 
hence evolution towards ever more efficient replica-
tion.  

Although the ancestral replicase appears to have been 
lost, key functional aspects of RNA-catalyzed RNA 
replication can be studied “by proxy” with the use of 
modern RNA enzymes (ribozymes) generated by in 
vitro selection.  

 

Starting from the R18 RNA polymerase ribozyme [1], 
a descendant of the the class I ligase ribozyme that was 
derived directly from a random RNA sequence pool, 
we have used both RNA evolution and engineering to 
generate new RNA polymerase ribozymes with im-
proved polymerase activity and sequence generality.  

I’ll be presenting our pro-
gress in the engineering and 
evolution of RNA polymerase 
ribozymes towards a general 
polymerase and self-replication 
capacity.  

 
We have discovered RNA 

polymerase ribozymes that are 
capable  of the templated syn-
thesis (i.e. transcription) of an-
other simple ribozyme (a Hammer-
head endonuclease ribozyme) [2] 
or RNA oligomers exceeding its 

own size (>200 nts) [3], a key milestone on the road to self-
replication, although the synthetic power of these RPRs is 
currently restricted to favourable template sequences.  

 
I’ll also be presenting our 

work on the potential role 
that structured media such as 
the eutectic phase of water 
ice [4] may have played in 
early RNA evolution and 
catalysis [5] and the emer-
gence of RNA self-
replication. 
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