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Table S1. Single-stranded DNA used for the construction of reaction platform.



Table S2. Sequence of input DNA used in the operation square root logic circuit.



Table S3. Sequence of input DNA used in the operation cube root logic circuit.



Fig. S1 Diagram of the combination of monomers forming the reaction platform. Each 

monomer consists of three single-stranded DNAs and can form up to six encodable sites. In the 

case of Platform-1, the encoded sites are s1-1, s1-2, s1-3, s1-4, s1-5 and s1-6, which remain 

single stranded. Each coding site can be modified by fluorophore or quenching group. 



Fig. S2 Optimized concentrations of three single-stranded DNAs that consist of each platform 



monomer. As shown in Fig. 2c, the original concentrations of P-DNA and F-DNA are set to 

100 nm and mix preferentially, followed by the addition of Q-DNA. As shown in Fig. S3, as 

the concentration of Q-DNA gradually increases, the fluorescence intensity gradually 

decreases. When it drops to a minimum the corresponding concentration is the optimal 

concentration of Q-DNA, which is indicated in the red box in Fig. S3. 



Fig. S3 The fluorescence intensity changes before and after adding the input sequence into the 

five subsets. In the mixture of P1+P2, P3+P4, P5+P6, P7+P8, and P9+P10, the fluorescence 

intensity of each two monomers with the addition of no input DNA (0 0) is the low and ideal 

background signal. When the addition of the input DNA that can “turn on” any monomer (1 

0/0 1) in each mixture, its fluorescence signal was significantly increased, while the 

fluorescence signal of the other monomer remained low. When the input sequences were added 

to light up both monomers in the mixture (1 1), both fluorescence signals were significantly 

improved.



Fig. S4 Display of the input DNA library design for the cube root logic computing.



Fig. S5 Logic circuit diagram for realizing cube root calculation. 



Fig. S6 Detailed work mechanism of bl-SW in the operation of “ =2.65” and “ =3.16”. 2 7 2 10

The “ON” or “OFF” status of the fluorescence signal was monitored by contrast before and 

after adding the bl-SW to the reaction platform.



Fig. S7 Histogram of normalized fluorescence output intensities of P1 to P10 within the 

calculation range of any integer up to “1≤x≤10” in the cube root operation. The error bars are 

obtained via three independent experiments and donate standard deviation (S.D.).



Fig. S8 Display of the raw gel images corresponding to Fig. 2e.


