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The nonenzymatic replication of RNA is thought to 
have been a critical aspect of the chemistry of the 
origin of life [1]. One unsolved difficulty with nonen-
zymatic RNA replication is that template-directed cop-
ying of RNA results in a double-stranded product; fol-
lowing strand separation, rapid strand reannealing out-
competes slow nonenzymatic template copying, ren-
dering multiple rounds of RNA replication impossible 
[2]. Here we show that oligoarginine peptides slow 
annealing of complementary oligoribonucleotides by 
up to several thousand-fold; however, short primers 
and activated monomers can still bind to template 
strands, and template-directed primer extension can 
still occur within a phase-separated condensed state, or 
coacervate. Furthermore, we show that within this 
phase, partial template copying occurs even in the 
presence of full-length complementary strands. This 
method for enabling further rounds of replication sug-
gests one mechanism by which short, non-coded pep-
tides could have enhanced early cellular fitness, poten-
tially explaining how longer, coded peptides, i.e. pro-
teins, came to prominence in modern biology [3]. 
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