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Seqlusnce DNA sequence (from 5' to 3') Prztgl/?:d SeqluDence DNA sequence (from 5' to 3") PrZ(;I/CFt:d
1 CCCCCCAGCCCAACACAACCAACTCCCCCC 1.533 11 CCCCCCAGCCCAACACCACCAGCTCCCCCC 1.456
2 CCCCCCAGCCCTACACAACCAGCTCCCCCC 1491 12 CCCCCCAGCCCGACACAACCAACTCCCCCC 1451
3 CCCCCCAGCCCTACACAACCACCTCCCCCC 1.480 13 CCCCCCAGCCCTACACAACCAACTCCCCCC 1.449
4 CCCCCCAGCCCTACACAACCAACGCCCCCC 1479 14 CCCCCCAGCACTACACAACCAACTCCCCCC 1.448
5 CCCCCCAGCCCTACACATCCAACTCCCCCC 1.469 15 CCCCCCAGCCCATCACAACCAACGCCCCCC 1.447
6 CCCCCCAGCCCTACCCAACCAACTCCCCCC 1.468 16 CCCCCCAGCCCTAAACAACCAACTCCCCCC 1.444
7 CCCCCCAACCCTACACAACCAACTCCCCCC 1.467 17 CCCCCCAGCCCATCACAACCAGCTCCCCCC 1.442
8 CCCCCCAGGCCTACACAACCAACTCCCCCC 1.466 18 CCCCCCAGCCCTACACAACAAACTCCCCCC 1.441
9 CCCCCCAGCCCAACACCACCACCTCCCCCC 1463 19 CCCCCCAGCCCAACACGACCAACTCCCCCC 1.440
10 CCCCCCAGCCCTAGACAACCAACTCCCCCC 1458 20 CCCCCCAGCCCTACACAACCAACCCCCCCC 1439

SquuDence DNA sequence (from 5' to 3') PFZ(;'/C;:d SeqluDence DNA sequence (from 5' to 3') Prz‘;'/th:d
1 CCCCCCAGCCCAACACAACCAACTCCCCCC 1.533 11 CCCCCCAGCCCAACACCACCAGCTCCCCCC 1.456
2 CCCCCCAGCCCTACACAACCAGCTCCCCCC 1.491 12 CCCCCCAGCCCGACACAACCAACTCCCCCC 1451
3 CCCCCCAGCCCTACACAACCACCTCCCCCC 1.480 13 CCCCCCAGCCCTACACAACCAACTCCCCCC 1.449
4 CCCCCCAGCCCTACACAACCAACGCCCCCC 1479 14 CCCCCCAGCACTACACAACCAACTCCCCCC 1448
5 CCCCCCAGCCCTACACATCCAACTCCCCCC 1.469 15 CCCCCCAGCCCATCACAACCAACGCCCCCC 1.447
6 CCCCCCAGCCCTACCCAACCAACTCCCCCC 1468 16 CCCCCCAGCCCTAAACAACCAACTCCCCCC 1.444
7 CCCCCCAACCCTACACAACCAACTCCCCCC 1467 17 CCCCCCAGCCCATCACAACCAGCTCCCCCC 1.442
8 CCCCCCAGGCCTACACAACCAACTCCCCCC 1.466 18 CCCCCCAGCCCTACACAACAAACTCCCCCC 1441
9 CCCCCCAGCCCAACACCACCACCTCCCCCC 1463 19 CCCCCCAGCCCAACACGACCAACTCCCCCC 1.440
10 CCCCCCAGCCCTAGACAACCAACTCCCCCC 1458 20 CCCCCCAGCCCTACACAACCAACCCCCCCC 1439

SquuDence DNA sequence (from 5' to 3') Prchh/thfd Seq:gence DNA sequence (from 5' to 3') Przc'izl/thoed
1 CCCCCCAGCCCAACACAACCAACTCCCCCC 1.533 11 CCCCCCAGCCCAACACCACCAGCTCCCCCC 1456
2 CCCCCCAGCCCTACACAACCAGCTCCCCCC 1.491 12 CCCCCCAGCCCGACACAACCAACTCCCCCC 1451
3 CCCCCCAGCCCTACACAACCACCTCCCCCC 1.480 13 CCCCCCAGCCCTACACAACCAACTCCCCCC 1.449
4 CCCCCCAGCCCTACACAACCAACGCCCCCC 1479 14 CCCCCCAGCACTACACAACCAACTCCCCCC 1.448
5 CCCCCCAGCCCTACACATCCAACTCCCCCC 1.469 15 CCCCCCAGCCCATCACAACCAACGCCCCCC 1.447
6 CCCCCCAGCCCTACCCAACCAACTCCCCCC 1.468 16 CCCCCCAGCCCTAAACAACCAACTCCCCCC 1.444
7 CCCCCCAACCCTACACAACCAACTCCCCCC 1.467 17 CCCCCCAGCCCATCACAACCAGCTCCCCCC 1442
8 CCCCCCAGGCCTACACAACCAACTCCCCCC 1.466 18 CCCCCCAGCCCTACACAACAAACTCCCCCC 1.441
9 CCCCCCAGCCCAACACCACCACCTCCCCCC 1.463 19 CCCCCCAGCCCAACACGACCAACTCCCCCC 1.440
10 CCCCCCAGCCCTAGACAACCAACTCCCCCC 1458 20 CCCCCCAGCCCTACACAACCAACCcccccc 1439




Seqlugnce DNA sequence (from 5' to 3') PFZ‘g'/CFt:d Seqlugnce DNA sequence (from 5' to 3') PrZC;I/CFt:d
1 CCCCCCAACACAACACAACCACCTCCCCCC 1498 11 CCCCCCAGCACTACCCAACCACCcccccccc 1.395
2 CCCCCCAGCACAACACAACCACCGCecccc 1.482 12 CCCCCCAACACTACACAAGCACCTCCCCCC 1.394
3 CCCCCCAGCACAACACAACCACCcccecccce 1.455 13 CCCCCCAACACTACACAACCACCACCccccc 1.394
4 CCCCCCAACACTACCCAACCACCTCCCCCC 1453 14 CCCCCCGACACTACACAACCACCTCCCCCC 1.390
5 CCCCCCAGCACAACACAAGCACCTCCCCCC 1.443 15 CCCCCCAACACTACACGACCACCTCCCCCC 1.387
6 CCCCCCAACGCTACACAACCACCTCCCCCC 1422 16 CCCCCCAGCGCTACACAACCACCGCCCCCC 1.381
7 CCCCCCAACACTACACAACCACCGCCCCcC 1420 17 CCCCCCGGCACTACACAACCACCGCCcccc 1.367
8 CCCCCCAGCACAACACTACCACCTCCCCCC 1411 18 CCCCCCAGCACTACACGACCACCGCcccecc 1.366
9 CCCCCCAGCACAACACCACCACCTCCCCCC 1.403 19 CCCCCCAGCACAACACCACCAGCTCCCcCcc 1.362
10 CCCCCCAACACTACACAACCACCccccccc 1.395 20 CCCCCCAGGACTACACCACCACCTCCCCCC 1.361

Figure S1. The table shows the top 20 sequences in each round of machine learning and the predicted machine learning
results. The predicted AF/Fo 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.
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Figure S2. The AF/Fo 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 AF/Fo of 2.366. (b) The best performing sequence N2-1 with a AF/Fo
of 3.705. The second best performing sequence, N2-18, has a AF/Fo of 2.981, which is better than N1-12. (c) The best

performing sequence N3-5 with a AF/Fo of 3.765.



0.9 T
-eo- L1 -e- |2
0.8 ’ 0.8
]
]
Jl
0.74 ! 0.7 A
<
3 / 2 PR
= 0.6 / = 0.6 -
I ”--‘ % 1,
o <
.- _e-oo%
0.5 . 0.5+ e T -
- e
-._'.-o-( oo
o-0- o i
0.4 . 0.4
o0
o3 —F——"—""""T""T"T """ T T T T T 03— T T T T T T T T T T T T T T
7 2 8186 4 3 1101920 9 13 5 1711 12 16 15 14 171219 9 1318 4 3 20157 105 2 1 8 6 141116
Sequence Number Sequence Number

Figure S3. The 5SHT/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 5SHT/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 SHT/DA values of the remaining sequences are distributed between 0.4 and 0.6, and L2-16 has a value smaller than
the 5SHT/DA value of L1-15, which is 0.655, indicating that it was saturated in the L1 round.



