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Intrinsic universality of co-transcriptional folding
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An RNA sequence folds while being transcribed, that is, synthesized
sequentially from its DNA template. This so-called co-transcriptional folding plays vital roles in
assembling structures and computing in-vivo. Geary et al. demonstrated experimentally how to program

a specific tile-like structure into a template such that the corresponding RNA sequence folds
co-transcriptionally into the target structure. A formal model called Oritatami aims at developing
this architecture further towards computation. It has been proved capable of computing all
computable functions. However, such Turing-universal oritatami systems (0S) were too complicated to
be implemented in the laboratory. In this project, we have simplified a TUOS to a considerable
extent. More importantly, we designed a compiler from a variant of Turing machine, which can be
easily programmed, to an 0S. As a result, oritatami programming have been sufficiently simplified
for their actual implementations in the laboratory.
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