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Abstract : Based on the reaction mechanism of DNA strand displacement, by cascade reaction, the dynamic

link between input signal and output signal was realized and logic circuit of multi-digit full subtractor was

constructed. Then digital logic circuit of multi-digit full subtractor is transformed into the corresponding logic

double-rails circuit and biochemical circuit. Finally, the circuit was simulated in the visual DSD. The results

further demonstrated that multi-digit full subtractor correctly expressed the state of logic" 0" and logic "1".

DNA strand displacement was an effective research method for the biological logic circuit.
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Fig.1 The branch migration process of DNA strand displacement
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Table 1  The true table of multi-digit full subtractor

s A fath
X%y Y2 5251 b,
1 00 00 00 0
2 00 01 11 1
3 00 10 10 1
4 00 11 01 1
5 01 00 01 0
6 01 01 00 0
7 01 10 11 1
8 01 11 10 1
9 10 00 10 0
10 10 01 01 0
11 10 10 00 0
12 10 11 11 1
13 11 00 11 0
14 11 01 10 0
15 11 10 01 0
16 11 11 00 0
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multi-digit full subtractor
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Fig.4 The dual-rail logic circuit of basic
logic gates and the dual-rail logic circuit of

multi-digit full subtractor
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Fig.5 The Seesaw circuit of multi-digit full subtractor
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