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Minimization of universal oritatami system and its limit
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A single-stranded sequence of RNA folds upon itself into an intricate
structure while being synthesized (transcribed) from a template DNA sequence. This phenomenon called
cotranscriptional folding has been utilized to self-assemble an artificial structure. In order to
develop this technology further for artificial general-purpose computations, the mathematical model

“ oritatami system (0S)” has been proposed. The OS is known to be Turing universal, that is, be
capable of computing all computable functions, but the 0S proposed to prove this universality was
too complicated to be implemented in-vitro. In this project, we have engineered a drastically
simpler Turing universal 0S. We also approached the limit of simplification from the opposite side
by discovering several conditions under which the 0S loses the Turing universality.
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