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Supplementary Tables

Table S1. Calculated p-values of statistical test (Welch’s t-test) for solvation free energy (GBSA and

PBSA) of nisin and its mutant forms as calculated from simulations using parameters of de Miguel et

al.! and Turpin et al 2

Se. AG,, (GBSA) AG,q (PBSA) (gn=4)
No. de Miguel Turpin Significantly  de Miguel Turpin | Significantly
different? different?
(p-value) (p-value)
1. 'WT -594.3 +31.5 -584.0+26.8| Yes (<0.001) | -136.0+7.4 | -134.1 £6.1 | Yes (<0.001)
2. N20K | -7322+344 |-743.6+£29.7 Yes (<0.001) | -170.0 £8.5 | -171.8 7.0 | Yes (<0.001)
3. |[M21K | -7523+36.8 |-7399+£34.6| Yes (<0.001) | -1739+8.7 | -171.6 £8.0 | Yes (<0.001)
4. |KK-NP| -5929+36.6 |-610.0+25.7| Yes (<0.001) | -136.0 £8.3 | -1394+6.4 | Yes (<0.001)
5. |[KK-PP | -917.1 £29.3 -9142+319| No (0.101) | -2145+7.0 |-2129+7.2 | Yes (<0.001)
6. N20Q | -595.6+31.3 -603.0+244 Yes(<0.001)| -1365+7.2 |-1379+5.7 Yes (<0.001)
7. N20R | -7314+£363 |-729.8+31.1 No (0412) | -1684+£8.6 |-168.7+7.1  No (0.51)
8. |K22R | -581.6+29.2 |-589.9+£26.6| Yes (<0.001)  -131.6+6.8 |-134.0+6.0| Yes (<0.001)
9. RR -7313 £33.7 |-710.1 £36.7| Yes (<0.001) | -168.0+7.9 | -164.2 +8.3 | Yes (<0.001)
10. N20H | -601.5+250 |-588.9+25.1| Yes (<0.001) | -1379+£59 | -134.6 +5.6 | Yes (<0.001)
11. [ M21H | -611.8+27.1 -6029+21.3| Yes (<0.001) | -140.1 £+6.3 | -138.1 £5.0 | Yes (<0.001)
12. |[K22H | -470.0 £31.7 -490.7 +£28.3 | Yes (<0.001) | -1059+7.2 | -111.3£6.5 | Yes (<0.001)
13. N20E | -549.7£58.3 |-576.5+39.9| Yes (<0.001) [-124.0+13.9|-131.6 £9.2 | Yes (<0.001)
14. M21E | -552.6£47.2 |-571.9+37.6| Yes (<0.001) [-126.2+10.9|-130.2 + 8.8 | Yes (<0.001)
15. K22E | -4869+369 |-495.7+32.6| Yes (<0.001) | -108.8 £8.6 |-111.4+7.9 | Yes (<0.001)
16. N20V | -569.4 £422 |-595.6 +£24.3| Yes (<0.001) | -130.7+£9.5 | -135.8+5.6 | Yes (<0.001)
17. \N20F | -600.3 £29.3 |-596.8 +22.7| Yes (0.021) | -136.9+6.8 |-135.5+5.2 | Yes (<0.001)
18. M21G | -593.1£31.3 |-601.1 £20.6| Yes (<0.001) | -135.8 £7.3 | -137.5+4.9 | Yes (<0.001)
19. [ K22G | -454.6+£344 |-4845+23.5| Yes (<0.001) | -1023 +£7.8 | -108.8 5.5 | Yes (<0.001)
20. |[FLQ -4814+234 4762 +224| Yes (<0.001) | -1082+54 | -106.6 £5.1 | Yes (<0.001)
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Table S2. Components of the solvation free energy (AG,,) of nisin and mutants as measured in

simulations using parameters of de Miguel et al.! and Turpin et al.> using PBSA.

Se. de Miguel Turpin

No. AG1p0 AGip AGip0 AGiiip AGip0 AGgiap
1. WT -1529+75| 168+15 | -1360+74 | -1506+66 | 165+1.1 |-134.1+6.1
2. | N20K | -186.0+80 | 159+15 | -1700+8.5 | -1895+7.1 | 17714 | -171.8+7.0
3. | M21K | -1913+89 | 174+10 | -1739+8.7 | -189.1+83 | 174+15 | -171.6+8.0
4. | KK-NP | -1528+90 | 168+14 | -1360+8.3 | -1576+60| 182+13 | -1394+64
5. | KK-PP | -231.6+69 | 17115 | -2145+70 | -2309+76| 180+10 | -2129+7.2
6. | N20Q | -1531+74 | 16608 | -1365+72 |-154.6+x58 | 16707 |-1379+5.7
7. | N20R | -1857+82 | 173+1.1 | -1684+8.6 | -1862+75 | 175+10 | -168.7+7.1
8. K22R | -1497+72 | 181+12 | -131.6+6.8 | -1515+64 | 17.6+1.1 | -1340+6.0
9. RR -1863+79 | 182+14 |-1680+79 | -1810+8.7 | 168+1.2 |-1642+8.3
10. | N20H | -1548+59 | 169+0.8 | -1379+59 | -151.8+6.1 | 172+1.1 | -134.6+5.6
11. | M21H | -156.6+66 | 165+1.5 | -140.1+63 | -155.1+5.1 170+0.7 | -138.1+5.0
12. | K22H | -1228+7.7 | 170+x12 | -1059+72 | -1283+69 | 170+08 | -111.3+6.5
13.| N20E |-141.1+15.1| 171+1.6 |-1240+139|-1483+10.3| 16.7+15 | -131.6+9.2
14. | M21E |-1425+12.1| 164+1.7 |-1262+109| -1473+92 | 170+x13 | -130.2+8.8
15.| K22E | -1258+95 | 170+14 | -1088+8.6 | -1280+79 | 16.6+10 | -1114+79
16. | N20V | -1465+99 | 158+1.1 | -130.7+9.5 | -153.6+6.1 | 178+12 | -1358+5.6
17.| N20F | -1544+«7.1| 175+09 | -1369+6.8 | -1542+56| 187+13 | -1355+52
18. | M21G | -1524+76| 166+1.1 | -1358+7.3 | -1550+50| 174+10 | -1375+49
19. | K22G | -1181+9.1 | 158+19 | -1023+78 | -1263+60 | 174+14 | -108.8+5.5
20. | FLQ |-1252+59 | 170+1.7 | -1082+54 |-1241+53 | 17609 |-106.6+5.1
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Supplementary Figures
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Figure S1. Phi-psi (¢/y) backbone dihedral angle distribution of Dehydroalanine and Dehydrobutyrine

as measured in simulations relying either on the parameter set of de Miguel et al.! (blue) or the one by

Turpin et al ? (green).
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Figure S2. Effect of mutation on the solubility of nisin estimated using GBSA. The figure shows the
difference between the solvation free energies of mutant and wild-type nisin (AAGs = AGuun -
AGy,). Nisin and mutants are ranked in decreasing order of solubility. A different color is used for each
rank, and a matching color is assigned to the mutants with the same rank. Statistical significance is
determined by using multiple comparison Tukey's test at a=0.05. Data in the left figure are from

simulations relying on the parameters of de Miguel et al.! (Parameter Set 1) and the ones in the right
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figure on the parameter set of Turpin et al?> (Parameter Set 2)
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Figure S3 (a). Distribution of solvation free energy of wild-type nisin and mutants estimated using

PBSA using parameters of Turpin et al.?
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Figure S3 (b). Distribution of solvation free energy of wild-type nisin and mutants estimated using
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