
Differences in the properties of PC1_pos- and 

PC1_neg-related cells  
 

In this work, we used cellular labels indicating the known functional modules as defined 

by Saul Kato et al. [1] to evaluate the accuracy of clustering. In their study, principal 

component 1 (PC1)-related cells were also separated into PC1pos- and PC1neg-related cells 

based on the sign of coefficients. In our analysis, PC1pos-related cells were clustered in a 

common cluster, but PC1neg-related cells were scattered across many clusters. Because 

WormTensor uses mSBD, which treats correlation and anti-correlation equally according 

to the absolute value function, one might think that PC1pos- and PC1neg-related cells could 

be assigned to a common cluster. We found the following reasons they were assigned to 

different clusters. 

First, we found that the maximum absolute correlation coefficient values between 

PC1pos and PC1neg were lower than that of PC1pos and PC1pos or PC1neg and PC1neg (Figure 

S14-1 and S14-2). We also found that the shift values between PC1pos and PC1neg were 

higher than that of PC1pos and PC1pos or PC1neg and PC1neg (Figures S14-3 and S14-4). 

This tendency is consistent with the fact that the absolute correlation coefficient and the 

time shift value are anti-correlated in mSBD (Additional File 13). Consequently, PC1pos-

related cells and PC1neg-related cells are unlikely to be in the same cluster. 

 

 Figure S14-1 | The largest absolute correlation coefficient between two cells 

(across all animals). Neg refers to PC1neg-related cells, and Pos refers to PC1pos-related 



cells. 

 

 

Figure S14-2 | The largest absolute correlation coefficient between two cells (within 

each animal). Neg refers to PC1neg-related cells, and Pos refers to PC1pos-related cells. 

 

 

Figure S14-3 | Time shift values of mSBD between two cells (across all animals). 

Neg refers to PC1neg-related cells, and Pos refers to PC1pos-related cells. 



 

 

Figure S14-4 | Time shift values of mSBD between two cells (within each animal). 

Neg refers to PC1neg-related cells, and Pos refers to PC1pos-related cells. 

 

Next, we found that the waveforms of PC1pos-related cells were not always reciprocal 

of the waveforms of PC1neg-related cells (Figure S14-5). When PC1pos-related cells were 

inactivated, PC1neg-related cells were usually, but not always, activated. PC1pos- and 

PC1neg-related cells are known to be associated with backward and forward movement, 

respectively. Although these states are mutually exclusive and reciprocal, sometimes C. 

elegans enters a pause state. This incomplete reciprocity of behavior may correspond to 

the incomplete reciprocity between waveforms of PC1pos- and PC1neg-related cells.  

From these results, we concluded that PC1pos- and PC1neg-related cells in our 

experiment follow some different dynamics and therefore cannot and should not be in the 

same cluster. 



 

Figure S14-5 | Waveform of time-series neural activity values of PC1pos- and 

PC1neg-related cells (based on data from animal 26). 
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