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Logical Reasoning Based on DNA Strand Displacement
WU Li-bo and HUANG Yu-fang

School of Mathematics,Southwest Jiaotong University, Chengdu 611756, China
Abstract A computational model for logical reasoning is proposed based on DNA strand displacement reactions. Firstly, this way
does not rely on fluorescent labeling or other DNA experimental technique. The corresponding relationship between the concen-
tration change of DNA strand and the value of Boolean logic signal is realized by building up a special 0-1 function and using less
DNA reaction strands and strand displacement reactions as possible as we can. Then the calculation models of basic logical opera-
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tions “and” “or” “not” are designed based on DNA strand displacement. Furthermore, the basic logical operations can be com-
bined arbitrarily in use of the cascading property of DNA strand displacement, so as to solve different logical reasoning problems.
Finally, the feasible solution of satisfiability problem, which is a special logical reasoning problem,is implemented through the

simulation. All the DNA strand displacement reaction processes and the concentration changes of related DNA chains can be sim-

ulated by the Visual DSD software.
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Fig.1 Process of DNA strand displacement
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Fig. 3 DNA strand displacement reaction functions of logical relations “and” “or”
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Fig. 6 Changes in the concentration of the DNA strand corresponding to the logical signal
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