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Abstract Biomolecular computing is a new computing paradigm that uses biomolecules such as
DNA for information representation and processing. The huge number of molecules in a small volume
and the innate massive parallelism inspired a novel computation method, and various computation
models and molecular algorithms were developed for problem solving. In the meantime, the use of
biomolecules for information processing supports the possibility of DNA computing as an application
for biological problems. It has the potential as an analysis tool for biochemical information such as
gene expression patterns. In this context, a DNA computing-based model of a biomolecular perceptron
has been proposed and the result of its experimental implementation was presented previously. The
weight encoding and weighted sum operation, which are the main components of a biomolecular
perceptron, are based on the competitive hybridization reactions between the input molecules and
weight-encoding probe molecules. However, thermodynamic symmetry in the competitive hybridiza-
tions is assumed, so there can be some error in the weight representation depending on the probe
species in use. Here we suggest a generalized model of hybridization reactions considering the
asymmetric thermodynamics in competitive hybridizations and present a weight encoding method for
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the reliable implementation of a biomolecular perceptron based on this model. We compare the
accuracy of our weight encoding method with that of the previous one via computer simulations and
present the condition of probe composition to satisfy the error limit.
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