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Abstract; DNA strand replacement is a very important molecular self-assembly method, which is
widely used in DNA computing due to its strong operability and simple experimental conditions. The
satisfiability problem is a classic problem in Non-deterministic Pdynomial ( NP) problems. This article
uses DNA strand replacement reaction network to solve satisfiable problems, and uses Visual DSD lan-
guage to design DNA strands. The solution process is mainly divided into three response modules,
namely ; variable conversion module, sum module, and threshold comparison module. The variable
conversion module converts the DNA strands represented by different variables into the same strand
through a strand displacement reaction. The summation module adds up the converted chain concen-
tration. In the threshold comparison module, due to the certain error in the concentration detection,
two strand displacement reactions are designed to detect whether there is fluorescence release to deter-
mine the feasible solution. If there is fluorescence release, it is a feasible solution, otherwise it is not.

Through DSD simulation software, the corresponding chain permutation reaction network diagram,

HESWE: HFARBEIE G H (61672001, 61702008, 62072296) ; L HI4 [ AABH3 4 4: V8 B9 H (1808085MF193) ; 12 Bl 4%
ZERIH AR E S BT H T-IRE (18163 2100500901 )
EEEN: FAE(1998—) , B W+ 4. E-mail: wxy683106@ 163. com
* 5BEMEH. E-mail:zxyin66@ 163. com
glsckga: EAIT, BB, R, . DNA B SO0 P2 7R g vl il 2 a8 b pg R L] )N R 22440 ( B ARBR# A ,2022,21
(2):76-85.



21

F A7 45 DNA B B4 SO 2870 K e m] il 2 [t e 1 1o 7

variable simulation diagram and threshold comparison diagram corresponding to the variable conversion

module are obtained. This method can be used to solve the satisfiability problem of multiple variables.

This article uses the above method to successfully solve a 5-variable satisfiability problem.

Key words: Visual DSD; threshold comparison; reaction network; DNA strand replacement
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Fig. 1 Principle of DNA strand displacement reaction
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