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Construction of Theory and Design Principle of Molecular Computing Systems
Realizing Functional Multiplicity by Control Signal Sequences
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In order to develop the foundation for designing molecular computers which
can execute various computational functions according to sequences of external control signals, we
devised novel computational models with unknown behaviors which can be controlled by external
signals, novel DNA devices responsive to external signals, a new sequence design system for finding
DNA sequences for temperature dependent DNA devices, and finally collected data and knowledge which
are important when using two different DNA devices in a system. The theoretical and experimental
research discussions enabled to find an important knowledge that, when we construct a system, we
need to partition reactions into reversible and irreversible ones based on their computational
functions. Furthermore, the development of the new photo-responsive device makes us distinguish a
single base difference of input DNA sequences, which suggests an important improvement in the
developed computational models.
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products with sufficient concentrations: 2,31

Example Simulation of an RLUB

products with non-negligible concentrations: [0,1,2,3, 4,5,6,7,8]
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Reaction System

Rozenberg Reaction System
Fundamenta Informaticae, 75, 263-280, 2007

Yako, et al., New Generation Computing, 2022
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