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S1. Current-Time Profiles for Cyclic AMP 

 

Figure S1. Current–time profiles for signals obtained cAMP aqueous solution. 

S2. Distribution of the first component for AMP and cAMP 

It is essential to use multidimensional data as in our method. In fact, the 13-dimen-

sional feature vector we used shows differences. The features we used were standardized 

so that the mean is 0 and the standard deviation is 1. Then the first principal component 

(PC1) of the result of principal component analysis (PCA) is shown in the figure. In the 

figure, we can clearly see the difference. The first principal component in this case is the 

vector represented by 0.29Ip + 0.05Id + 0.09Iave + 0.23S1 + 0.30S2 + 0.31S3 + 0.31S4 + 0.30S5 + 
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0.30S6 + 0.31S7 + 0.30S8 + 0.29S9 + 0.33S10. The large overlap arises because the 13-dimen-

sional feature space was reduced to one dimension for the sake of illustration. 13-dimen-

sional space cannot be illustrated, but the overlap is smaller in 13-dimensional space. Alt-

hough the results of the principal component analysis are shown to illustrate the differ-

ence in signal, the random forest classifier used in this study is an algorithm that can dis-

criminate even when linear discrimination is not possible. Therefore, it should be noted 

that the first principal component shown in the example does not directly represent the 

vector that contributes the most to the classification in the manuscript. The most contrib-

uted features for the discrimination in the four molecules in this study is Ip, as shown in 

Figure 6 in the manuscript. 

 

Figure S2. Distribution of the first component for AMP and cAMP. The first component is 0.29Ip + 

0.05Id + 0.09Iave + 0.23S1 + 0.30S2 + 0.31S3 + 0.31S4 + 0.30S5 + 0.30S6 + 0.31S7 + 0.30S8 + 0.29S9 + 0.33S10. 


