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The RNA World Hypothesis states that RNA or an RNA-like
polymer may have acted as both the initial genetic material and
the catalyst for the reactions of life. In the 1980s, the first
ribozymes were discovered, demonstrating that RNA could act as
a catalyst. Since then, it has become apparent that RNA folding
is integral to function in a way similar to protein enzyme folding.
Because of this, it is important to try to understand RNA folding
under prebiotically relevant conditions.

On the early Earth, a problem that would have been faced by
the first enzymes was the scarcity of organic material. To
overcome this issue, organic material would need to be localized
and concentrated on either a mineral surface or in some type of
compartment, like a protocell. An ideal protocell candidate
should partition molecules required for catalysis such as Mg2+,
nucleotides, RNAs, amino acids, and peptides. A model protocell
able to do this is one made of complex coacervates.

I will describe our recent work on droplet observation and
RNA folding studies within complex coacervate droplets made
out of (Lys)n-(Asp)n, and (Lys)n-ATP [1]. tRNAphe from S.
cerevisiae was subjected to in-line probing (ILP) in low
concentrations of Mg2+ to determine its native fold both in
solution and inside of (Lys)n-(Asp)n and (Lys)10-ATP
coacervates. Under coacervate conditions, the tRNA lost its
tertiary contacts and the acceptor stem was unfolded. Upon
changing Mg2+ conditions and charge-ratio of polyanions to
polycations, more native folding of tRNAphe was observed. I will
describe ongoing studies evaluating multiple RNAs under
differing protocell composition and ionic conditions where we
are applying Next-Generation sequencing approaches [2,3].
These experiments provide one of the first detailed views of
RNA folding in protocells.
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