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Figure S1. The table shows the top 20 sequences in each round of machine learning and the predicted machine learning 
results. The predicted ΔF/F0 is the predicted value of how well the sequence responds to serotonin at 1195 nm. For the 
original sequence in each round, the positions where 3 base mutations occurred and the results are coloured in red. (a) 
Table for round 1 of sensitivity, selectivity. (b) Table for round 2 of sensitivity. (c) Table for round 3 of sensitivity. (d) 
Table for round 2 of selectivity. 
 

 

 c.   
Figure S2. The ΔF/F0 values of the top 20 sequences for each round in sensitivity, sorted in ascending order. (a) The best 
performing sequence in round N1 is N1-12, with a ΔF/F0 of 2.366. (b) The best performing sequence N2-1 with a ΔF/F0 
of 3.705. The second best performing sequence, N2-18, has a ΔF/F0 of 2.981, which is better than N1-12. (c) The best 
performing sequence N3-5 with a ΔF/F0 of 3.765. 
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Figure S3. The 5HT/DA values of the top 20 sequences for each round in selectivity, sorted in ascending order. (a) The 
best performing sequence in the L1 round, L1-14, has a value of 0.799, while the second best performing sequence, L1-
15, has a 5HT/DA value of 0.655. (b) The best performing sequence in the L2 round, L2-16, has a 5HT/DA value of 0.608. 
The 5HT/DA values of the remaining sequences are distributed between 0.4 and 0.6, and L2-16 has a value smaller than 
the 5HT/DA value of L1-15, which is 0.655, indicating that it was saturated in the L1 round. 
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