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ABSTRACT
In recent years, there has been an increase in interest in the applications of biomolecular comput-
ers, for example, to store information using DNA [1] and even using CRISPR to create a molecular
digital data storage [2]. Technical solutions based on DNA are particularly suitable for applica-
tions in medicine, because nanomachines made of biomolecules are compatible with the cellular
environment and biochemical reactions [3]. However, presently these technical solutions are at
the initial stage of development and there are no publicly available technical solutions that cover
the applications of biomolecular computers. Therefore, detailed theoretical research and practical
implementations in this area are necessary, eg, the operation of restriction enzymes, such as en-
donuclease BaeI, that cut double-stranded DNA molecules in both directions (to the left and right)
[4].

This report presents new directions for research on biomolecular computers and preliminary
scientific results of using biomolecular computers for cancer diagnosis. This research was carried
out as part of the National Science Center project, which included two research visits. The first
was carried out at the prestigious Duke University (USA, Durham), while the second research stay
took place at Justus Liebig University (Germany, Giessen). As part of this research, a new type of
biomolecular computer was designed and a new application of biomolecular computers for cancer
diagnosis was developed.
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