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Fig. S1. Conservative ranks were computed as follows. Each amino acid, when
considered either as source or as destination, received a number from 1 to 20. A value of
1 means this amino acid averages the lowest AAG. On the contrary, scoring 20 means the
more radical source or destination on average, with the highest AAG. The blue line shows

the line for a hypothetical perfect negative correlation of ranks (y = -x).
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Fig. S2. The linearized Arrhenius equation was used to carry out linear regression of In(q)

on E. The dispersion plot for the 380 points and the fitted regression line (in blue) are

shown. The R-squared was 0.093 and the p-value = 1.3 10°°.

Table S1. Site-specific stability changes, AAG, due to mutations in human proteins.
Values are shown as kcal/mol. The table can be obtained as an Rdata at:

https://bitbucket.org/jcaledo/garrhenius/src/master/TableS1.Rda.

Table S2. Extracted features used in supervised learning and predicted values for Qarm.

The table can be obtained as an Rdata at:

https://bitbucket.org/jcaledo/garrhenius/src/master/TableS2.Rda



https://bitbucket.org/jcaledo/qarrhenius/src/master/TableS2.Rda

Table S3. Measures of central tendency and dispersion for changes in thermodynamic
stability of the amino acid substitutions. N stands for the number of the indicated mutation
analyzed. Min and Max provide the range of energies observed. Median, mean and

standard deviation (SD) are given in kcal/mol.

Mutation | N Min | Median | Mean | Max | SD
A->R 509,804 | -5.23 | -0.12 1.88 |53.88|5.22
A->N 509,804 | -3.68 | 0.15 0.96 |20.19 | 2.20
A->D 509,804 | -6.4 | 0.41 141 |21.14| 258
A->C 509,804 | -5.53 | 0.32 0.50 |10.32|0.86
A->Q 509,804 | -3.32 | -0.07 1.12 | 43.38 | 3.02
A->E 509,804 | -6.12 | 0.09 1.39 | 4253 3.25
A->G 509,804 | -8.00 | 0.72 0.61 |5.42 |1.05
A->H 509,804 | -3.36 | 0.25 0.96 |83.98|2.40
A->| 509,804 | -4.99 | 0.28 1.05 |41.80]|2.14
A->L 509,804 | -4.84 | -0.16 061 |27.2 |243
A->K 509,804 | -4.72 | -0.15 1.28 | 44.96 | 3.69
A->M 509,804 | -5.36 | -0.30 0.27 |33.83]2.19
A->F 509,804 | -5.29 | -0.12 2.86 | 75.94 | 7.33
A->P 509,804 | -5.67 | 2.43 2.26 | 27.40 | 2.49
A->S 509,804 | -3.27 | 0.22 033 |9.94 |0.72
A>T 509,804 | -3.03 | 0.53 0.86 |29.08|1.24
A->W 509,804 | -5.10 | 0.04 474 | 89.77 | 10.99
A->Y 509,804 | -4.78 | -0.05 3.61 |74.28|8.71
A->V 509,804 | -4.22 | 0.50 0.90 |34.07|1.36

Mutation | N Min Median | Mean | Max | SD

R->A 426,630 | -14.79 | 0.66 0.85 |9.77 [0.94
R->N 426,630 | -8.17 | 0.58 0.81 |1452|1.04
R->D 426,630 | -10.71 | 0.97 1.37 |16.53|1.61
R->C 426,630 | -14.93 | 0.82 1.01 |[941 |0.88
R->Q 426,630 | -4.93 | 0.33 0.58 |17.89|0.93
R->E 426,630 | -7.52 | 0.63 099 |17.24 142
R->G 426,630 | -19.19 | 1.16 132 |11.53|1.30
R->H 426,630 | -7.24 | 0.66 0.77 |65.80|1.13
R->1 426,630 | -6.24 | 0.60 0.87 |35.47]1.21
R->L 426,630 | -8.37 | 0.17 0.24 |21.14]0.85
R->K 426,630 | -5.39 | 0.13 0.29 |18.23]0.72
R->M 426,630 | -9.65 | 0.08 0.12 |14.90|0.83
R->F 426,630 | -7.24 | 0.24 0.68 |74.45|2.10
R->P 426,630 | -8.11 | 2.88 2.75 | 2431|242
R->S 426,630 | -14.14 | 0.74 098 |11.13]1.05
R>T 426,630 | -6.86 | 0.94 1.17 | 28.45|1.08
R->W 426,630 | -4.66 | 0.43 1.03 |63.13| 257




R->Y 426,630 | -7.26 | 0.33 0.91 |56.75 | 2.65
R->V 426,630 | -6.32 | 0.93 1.18 |29.68 | 1.07
Mutation | N Min Median | Mean | Max | SD

N ->A 256,297 | -8.03 | 0.35 051 |8.13 |0.84
N->R 256,297 | -4.52 | -0.06 0.44 |52.45]2.16
N->D 256,297 | -6.22 | 0.34 053 |12.34]1.15
N->C 256,297 | -8.92 | 0.42 0.59 [8.53 |0.75
N->Q 256,297 | -3.57 | 0.08 040 |14.73|1.20
N->E 256,297 | -4.31 | 0.25 0.59 |18.14|1.42
N->G 256,297 | -15.30 | 0.67 079 |9.19 |[1.14
N ->H 256,297 | -3.38 | 0.34 0.45 |56.25|1.10
N -> 1 256,297 | -5.50 | 0.40 0.77 | 24.29 | 1.47
N->L 256,297 | -6.00 | -0.08 0.016 | 19.28 | 1.05
N -> K 256,297 | -5.11 | -0.08 0.27 |25.92|1.46
N->M 256,297 | -5.30 | -0.17 -0.08 | 27.40 | 1.10
N->F 256,297 | -5.42 | -0.07 0.65 |63.82|3.20
N->P 256,297 | -5.64 | 2.47 2.37 |21.23|2.39
N->S 256,297 | -7.22 | 0.39 0.61 [8.13 |0.91
N->T 256,297 | -5.45 | 0.66 0.91 |18.12|1.07
N->W 256,297 | -5.32 | 0.16 142 |73.36 | 5.00
N->Y 256,297 | -4.93 | 0.01 1.01 |57.55]|4.18
N->V 256,297 | -5.57 | 0.69 0.97 |23.16]1.19
Mutation | N Min Median | Mean | Max | SD

D->A 350,568 | -11.91 | 0.32 0.65 |10.84|1.31
D->R 350,568 | -11.15 | 0.12 0.73 ]36.83|2.30
D->N 350,568 | -9.07 | 0.17 0.43 ]10.34|1.10
D->C 350,568 | -8.29 | 0.43 0.78 |9.95 [1.24
D->Q 350,568 | -6.74 | 0.12 0.58 |18.44 | 1.58
D->E 350,568 | -5.16 | 0.07 043 |16.68|1.24
D->G 350,568 | -15.92 | 0.62 0.98 |11.78|1.45
D->H 350,568 | -9.00 | 0.32 0.63 |69.80 | 1.40
D->1 350,568 | -7.67 | 0.43 0.84 |33.69|1.63
D->L 350,568 | -7.86 | 0.01 0.32 |2597|152
D->K 350,568 | -9.25 | 0.05 0.57 |32.87]1.85
D>M 350,568 | -9.00 | -0.07 0.17 |15.89|1.49
D->F 350,568 | -8.43 | 0.00 0.71 | 5448|294
D->P 350,568 | -8.37 | 1.81 198 |26.11|2.40
D->S 350,568 | -10.20 | 0.42 0.77 ]10.94 | 1.30
D->T 350,568 | -7.64 | 0.65 1.00 |21.29]|1.37
D->W 350,568 | -6.43 | 0.23 1.29 | 69.86 | 4.22
D->Y 350,568 | -7.50 | 0.09 0.96 |57.86|3.52
D>V 350,568 | -8.49 | 0.69 1.04 |25.03|1.44
Mutation | N Min Median | Mean | Max | SD

C>A 162,226 | -8.42 | 0.20 0.63 [9.12 | 152




C->R 162,226 | -4.57 | 0.45 3.23 |46.88 | 5.61
C->N 162,226 | -3.79 | 0.36 1.29 | 25.02 | 2.56
C->D 162,226 | -7.54 | 0.89 186 |23.12|2.92
C->Q 162,226 | -4.50 | 0.41 185 |28.48 | 3.30
C->E 162,226 | -5.17 | 0.78 216 |27.51|341
C->G 162,226 | -13.00 | 1.14 139 |862 |1.68
C->H 162,226 | -3.34 | 0.61 151 |87.73|2.73
C->1 162,226 | -4.28 | 0.31 1.26 |25.04|2.80
C->L 162,226 | -5.34 | -0.14 0.79 |24.69|2.98
C->K 162,226 | -5.02 | 0.22 2.18 |36.51 | 4.03
C>M 162,226 | -4.91 | -0.28 0.53 |3152|281
C->F 162,226 | -5.23 | 0.65 427 |65.69 |7.13
C->P 162,226 | -4.95 | 2.69 2.85 |25.44 272
C->S 162,226 | -6.71 | 0.54 111 |10.43|1.82
C>T 162,226 | -3.58 | 0.45 1.24 |16.88|2.24
C->W 162,226 | -5.80 | 1.56 743 | 77.58|11.24
C->Y 162,226 | -4.61 | 1.00 574 | 72.00 | 8.96
C->V 162,226 | -3.71 | 0.29 0.99 |18.65|2.23
Mutation | N Min Median | Mean | Max | SD
Q->A 362,053 | -29.00 | 0.38 0.40 |5.66 |0.54
Q->R 362,053 | -10.44 | -0.03 0.05 |32.06|1.00
Q->N 362,053 | -11.01 | 0.34 0.38 |11.44|0.68
Q->D 362,053 | -11.98 | 0.62 0.71 |10.66 | 0.98
Q->C 362,053 | -23.87 | 0.53 0.58 |5.10 |0.54
Q->E 362,053 | -9.49 | 0.23 0.30 |13.96 | 0.67
Q->G 362,053 | -39.74 | 0.91 0.86 |7.05 |1.01
Q->H 362,053 | -11.01 | 0.37 0.30 |58.96 | 0.62
Q->1 362,053 | -4.92 | 0.20 0.32 [40.45|0.92
Q->L 362,053 | -6.18 | -0.13 -0.23 | 16.00 | 0.65
Q->K 362,053 | -10.09 | -0.06 -0.04 |17.63 | 0.59
Q->M 362,053 | -17.22 | -0.29 -0.35 | 11.50 | 0.69
Q->F 362,053 | -4.73 | -0.05 0.18 [52.94|1.71
Q->P 362,053 | -30.00 | 2.57 231 2294210
Q->S 362,053 | -24.65 | 0.49 0.54 |6.69 |0.68
Q->T 362,053 | -14.30 | 0.63 0.71 |30.72|0.74
Q->W 362,053 | -5.06 | 0.11 0.54 |61.16 | 2.47
Q->Y 362,053 | -4.41 | 0.05 0.42 |52.87|227
Q->V 362,053 | -14.12 | 0.58 0.68 |33.24|0.78
Mutation | N Min Median | Mean | Max | SD
E->A 546,081 | -17.42 | 0.29 0.39 [8.16 |0.74
E->R 546,081 | -8.65 | 0.02 0.20 |40.46|1.31
E->N 546,081 | -10.36 | 0.34 0.42 |10.82|0.88
E->D 546,081 | -8.85 | 0.43 0.47 |10.98|0.78
E->C 546,081 | -15.65 | 0.53 0.61 [8.90 |0.77
E->Q 546,081 | -7.14 | 0.03 0.11 | 13.67|0.68




E>G 546,081 | -33.27 | 0.81 0.83 [9.81 |1.12
E->H 546,081 | -7.48 | 0.29 0.31 |56.00|0.76
E->I 546,081 | -7.66 | 0.17 0.31 |23.60|1.00
E->L 546,081 | -8.56 | -0.18 -0.15 | 16.87 | 0.79
E->K 546,081 | -9.79 | -0.07 0.11 |2253|1.02
E->M 546,081 | -8.65 | -0.27 -0.25 |12.80| 0.84
E->F 546,081 | -7.30 | -0.12 0.11 |50.50 | 1.54
E->P 546,081 | -10.15 | 1.90 189 |27.34|2.08
E->S 546,081 | -16.40 | 0.47 0.58 [8.72 |0.89
E>T 546,081 | -13.04 | 0.57 0.69 |19.00 | 0.88
E->W 546,081 | -5.46 | 0.05 0.42 |61.02 219
E->Y 546,081 | -7.12 | -0.03 0.30 |44.66|1.92
E->V 546,081 | -10.32 | 0.49 0.66 |37.89|0.89
Mutation | N Min | Median | Mean | Max SD
G->A 479,056 | -2.82 | 2.12 190 |20.76 |2.05
G->R 479,056 | -5.90 | 1.91 3.75 | 7222 |7.23
G->N 479,056 | -4.76 | 2.10 3.11 [49.29 |4.86
G->D 479,056 | -7.01 | 2.37 3.43 |50.64 |5.15
G->C 479,056 | -6.00 | 2.36 251 |31.73 |292
G->0Q 479,056 | -4.51 | 2.31 3.39 |[58.20 |5.61
G->E 479,056 | -5.00 | 2.47 3.61 [5290 |5.76
G->H 479,056 | -3.79 | 2.47 3.37 |105.82 | 5.41
G->1 479,056 | -6.08 | 3.59 452 |56.48 |5.92
G->L 479,056 | -5.48 | 2.26 3.35 |[56.92 |5.69
G->K 479,056 | -4.61 | 2.04 3.40 |61.33 |6.08
G->M 479,056 | -5.69 | 2.05 277 |51.76 |4.68
G->F 479,056 | -5.92 | 2.31 5.09 |97.75 |10.27
G->P 479,056 | -5.49 | 5.31 5.01 [49.18 |4.29
G->S 479,056 | -2.90 | 2.06 232 [29.09 |2.77
G->T 479,056 | -4.02 | 3.11 3.76 [41.32 |4.38
G>W 479,056 | -6.07 | 2.57 6.59 | 116.63 | 13.62
G->Y 479,056 | -6.57 | 2.43 5.60 |105.19 | 11.37
G->V 479,056 | -5.36 | 3.65 413 |46.69 |4.67
Mutation | N Min Median | Mean | Max SD
H->A 195,650 | -69.93 | 0.36 0.66 [89.98 |6.85
H->R 195,650 | -71.06 | -0.11 0.47 |97.17 |6.99
H->N 195,650 | -70.08 | 0.23 0.60 |90.59 | 6.86
H->D 195,650 | -70.17 | 0.66 1.11 |92.29 |6.93
H->C 195,650 | -70.21 | 0.42 0.75 [90.61 |6.84
G->0Q 195,650 | -70.91 | 0.04 0.45 |90.57 |6.86
H->E 195,650 | -69.92 | 0.32 0.78 |90.41 |6.90
H->G 195,650 | -69.66 | 0.92 1.22 |91.48 |6.91
H->1 195,650 | -71.38 | 0.21 0.62 [91.98 |6.93
H->L 195,650 | -71.51 | -0.33 -0.17 |90.03 | 6.87
H->K 195,650 | -70.89 | -0.18 0.20 [90.26 |6.87




H->M 195,650 | -71.9 | -0.50 -0.34 |89.94 |6.87
H->F 195,650 | -71.90 | -0.39 -0.15 |90.87 |6.91
H->P 195,650 | -70.87 | 2.61 257 9428 |7.21
H->S 195,650 | -69.80 | 0.48 0.87 [90.33 | 6.86
H>T 195,650 | -69.92 | 0.58 0.98 |90.60 |6.88
H->W 195,650 | -70.51 | -0.11 0.69 |105.05| 7.31
H->Y 195,650 | -71.16 | -0.23 0.30 [94.39 |7.04
H->V 195,650 | -71.04 | 0.51 0.90 |91.16 |6.88
Mutation | N Min Median | Mean | Max | SD
|->A 288,358 | -19.07 | 2.02 2.04 |6.89 |1.58

| ->R 288,358 | -8.33 | 1.43 2.82 |44.23 | 3.53

| ->N 288,358 | -9.74 | 2.03 2.06 |14.75|1.61
|->D 288,358 | -10.18 | 2.80 2.86 |15.66 | 2.22
|->C 288,358 | -11.53 | 1.88 190 |9.70 |1.27
|->Q 288,358 | -9.02 | 1.61 1.78 | 14.26 | 1.61

| ->E 288,358 | -8.47 | 2.10 240 |13.63]|211

| ->G 288,358 | -38.01 | 3.06 3.01 [8.68 |1.75

| ->H 288,358 | -8.47 | 1.62 2.01 |59.68|1.74
| ->L 288,358 | -8.31 | 0.06 0.18 |18.24 | 0.63
| > K 288,358 | -8.54 | 1.20 1.87 |2255]2.10
| ->M 288,358 | -9.01 | 0.05 0.17 |14.36|0.73

| ->F 288,358 | -7.88 | 0.83 259 |56.71|3.84
| ->P 288,358 | -3.94 | 3.95 3.77 ]19.81|246

| ->S 288,358 | -12.00 | 2.49 253 |[10.12|1.88
|->T 288,358 | -5.81 | 1.73 1.75 |6.29 |1.30

| ->W 288,358 | -7.76 | 1.54 5.09 |68.56 | 7.02
|->Y 288,358 | -7.82 | 1.23 3.94 |60.89 | 5.45

| ->V 288,358 | -3.35 | 0.81 0.80 |[5.84 |0.46
Mutation | N Min Median | Mean | Max | SD
L->A 687,525 | -15.40 | 1.67 190 |6.74 |1.53
L->R 687,525 | -4.02 | 1.13 2.27 | 47.28 | 3.00
L->N 687,525 | -4.69 | 1.73 185 |11.75|1.58
L->D 687,525 | -5.71 | 2.34 2.64 |[11.21|219
L->C 687,525 | -10.43 | 1.81 189 |7.32 |131
L->Q 687,525 | -4.77 | 1.35 155 |12.58|1.43
L->E 687,525 | -4.91 | 1.70 216 |12.71|1.98
L->G 687,525 | -28.59 | 2.61 274 |8.76 |217
L->H 687,525 | -4.07 | 1.46 1.84 |56.83|1.63
L->1 687,525 | -4.99 | 0.78 111 |37.24|1.13
L->K 687,525 | -4.72 | 0.93 155 |14.25|1.77
L->M 687,525 | -4.71 | -0.01 0.06 |11.34|0.48
L->F 687,525 | -3.36 | 0.44 159 |59.52|2.73
L->P 687,525 | -5.84 | 3.97 391 |2550]|272
L->S 687,525 | -11.16 | 2.07 228 |7.96 |1.87
L>T 687,525 | -4.10 | 1.91 2-03 | 26.20 | 1.46




L->W 687,525 | -4.22 | 0.98 3.69 |94.86|5.63
L->Y 687,525 | -3.56 | 0.77 2.87 |67.78 | 4.36
L->V 687,525 | -5.23 | 1.48 166 |27.57|1.12
Mutation | N Min Median | Mean | Max | SD
K->A 443,672 | -9.20 | 0.50 0.58 |6.38 | 0.64
K->R 443,672 | -4.91 | 0.05 0.04 |14.88|0.56
K->N 443,672 | -5.84 | 0.46 057 |7.24 |0.76
K->D 443,672 | -6.11 | 0.79 1.00 |11.84|1.18
K->C 443,672 | -8.31 | 0.71 0.77 |6.53 |0.60
K->Q 443672 | -7.25 | 0.21 0.31 |7.39 |0.57
K->E 443,672 | -4.88 | 0.46 0.63 |11.52|0.98
K->G 443,672 | -14.87 | 1.02 1.04 |8.01 |1.09
K->H 443,672 | -3.82 | 0.51 0.49 |61.28|0.67
K-> 1 443,672 | -4.16 | 0.39 0.63 |35.30|0.98
K->L 443672 | -4.84 | 0.01 0.01 |7.98 |0.54
K->M 443,672 | -4.90 | -0.09 -0.07 |6.06 | 0.59
K->F 443,672 | -4.69 | 0.07 0.29 |52.06|1.32
K->P 443,672 | -5.85 | 2.52 237 |26.23|2.25
K->S 443,672 | -8.77 | 0.62 0.74 |7.38 |0.79
K->T 443,672 | -3.98 | 0.80 0.93 |27.81|0.83
K->W 443,672 | -4.12 | 0.26 0.59 |66.18 | 1.67
K->Y 443672 | -4.59 | 0.16 0.44 |54.17 | 1.64
K->V 443,672 | -3.82 | 0.75 0.94 |31.87|0.80
Mutation | N Min Median | Mean | Max | SD
M->A 150,890 | -8.70 | 1.24 1.56 595 |1.36
M ->R 150,890 | -3.21 | 0.82 1.59 39.50 | 2.26
M -> N 150,890 | -3.00 | 1.27 1.61 12.86 | 1.55
M ->D 150,890 | -5.62 | 1.68 2.22 11.15 | 2.10
M ->C 150,890 | -4.82 | 1.49 1.58 6.70 | 1.24
M ->Q 150,890 | -3.03 | 0.95 1.27 13.50 | 1.31
M->E 150,890 | -3.45 | 1.16 1.76 13.23 | 1.81
M->G 150,890 | -12.93 | 2.04 2.25 8.14 |1.98
M ->H 150,890 | -2.66 | 1.16 1.54 71.11 | 1.57
M -> | 150,890 | -2.82 | 0.76 1.09 21.92 | 1.13
M ->L 150,890 | -3.74 | 0.19 0.28 18.50 | 0.54
M -> K 150,890 | -3.83 | 0.65 1.12 17.30 | 1.39
M->F 150,890 | -2.79 | 0.42 1.67 63.30 | 3.19
M->P 150,890 | -4.23 | 3.65 3.54 22.17 | 2.74
M ->S 150,890 | -5.76 | 1.48 1.84 6.88 | 1.66
M->T 150,890 | -2.55 | 1.58 1.76 17.05 | 1.41
M->W | 150,890 | -3.47 | 0.66 2.97 63.02 | 5.14
M ->Y 150,890 | -2.86 | 0.63 2.58 60.99 | 4.54
K->V 150,890 | -2.63 | 1.34 1.54 17.09 | 1.15




Mutation | N Min Median | Mean | Max | SD
F->A 243,115 | -17.81 | 2.78 265 |[7.82 |1.83
F->R 243,115 | -6.89 | 2.32 2.63 |42.64 |2.48
F->N 243,115 | -10.81 | 2.89 266 |[7.89 |1.93
F->D 243,115 | -11.82 | 3.70 3.42 |15.90 | 2.47
F->C 243,115 | -15.12 | 2.73 259 |[8.13 |1.67
F->Q 243,115 | -9.97 | 2.52 239 |12.01|1.84
F->E 243,115 | -10.29 | 3.03 298 [9.80 |2.29
F>G 243,115 | -18.09 | 3.78 3,51 [951 |237
F->H 243,115 | -10.29 | 2.30 244 733 |1.79
F->1 243,115 | -7.69 |1.91 211 |[22.15|1.69
F->L 243,115 | -9.17 | 0.90 1.02 |9.06 |0.99
F->K 243,115 | -7.88 | 2.07 216 |[31.35|1.86
F->M 243,115 | -15.07 | 0.63 0.64 [9.94 |0.69
F->P 243,115 | -13.37 | 4.59 460 |19.47|3.00
F->S 243,115 | -15.27 | 3.13 3.01 [8.87 |213
F>T 243,115 | -10.59 | 2.95 2.84 |12.85|1.88
F->W 243,115 | -4.22 | 0.94 1.72 | 61.29 | 2.36
F->Y 243,115 | -5.73 | 0.50 0.80 |53.95|1.03
F->V 243,115 | -10.61 | 2.42 246 |14.16 | 1.57
Mutation | N Min Median | Mean | Max SD
P->A 473,592 | -12.14 | 0.90 0.93 |8.73 1.24
P->R 473,592 | -12.74 | 0.63 1.15 | 75.06 |3.18
P->N 473,592 | -12.52 | 0.90 1.02 |29.74 |1.88
P->D 473,592 | -12.94 | 0.80 1.02 |3051 |201
P->C 473,592 | -12.50 | 1.00 1.02 |18.36 |151
P->Q 473,592 | -12.83 | 0.70 090 |45.42 |2.02
P->E 473,592 | -12.66 | 0.58 0.84 |4258 |2.00
P->G 473,592 | -12.40 | 1.02 1.10 | 7.58 1.75
P->H 473,592 | -12.66 | 0.77 0.96 |97.74 |1.88
P-> 473,592 | -11.92 | 0.94 1.08 |3550 |1.73
P->L 473,592 | -12.76 | 0.68 0.81 |37.87 |1.82
P->K 473,592 | -12.81 | 0.65 0.95 |51.12 |2.46
P->M 473,592 | -12.70 | 0.64 0.72 |38.43 |1.65
P->F 473,592 | -12.69 | 0.64 1.39 |66.33 |3.91
P->S 473,592 | -12.87 | 0.94 1.01 |15.10 |1.63
P>T 473,592 | -12.01 | 1.06 1.19 |29.63 |1.72
P->W 473,592 | -12.47 | 0.75 2.00 |110.26 | 5.82
P->Y 473,592 | -12.69 | 0.71 1.67 |83.84 |4.69
P->V 473,592 | -11.87 | 1.12 1.16 |31.75 |1.48
Mutation | N Min Median | Mean | Max | SD
S->A 602,870 | -4.75 | -0.01 0.07 [4.31 |0.69
S->R 602,870 | -5.83 | -0.24 0.43 |50.00 | 3.03
S->N 602,870 | -4.00 | -0.01 0.29 |1890|1.34
S->D 602,870 | -6.41 | 0.12 0.49 | 2157|167




S>C 602,870 | -6.95 | 0.09 0.25 |7.32 |0.70
S->Q 602,870 | -3.87 | -0.15 0.31 |29.12|1.82
S>E 602,870 | -6.17 | -0.04 0.43 |35.08|1.99
S>G 602,870 | -12.68 | 0.29 0.29 |5.25 |0.98
S>H 602,870 | -4.10 | 0.10 0.35 |82.87|1.66
S->1| 602,870 | -5.88 | 0.26 0.66 |41.70 | 1.60
S->L 602,870 | -6.04 | -0.18 0.09 |24.45|1.62
S>K 602,870 | -4.88 | -0.24 0.27 |39.81|2.18
S->M 602,870 | -6.00 | -0.29 -0.13 | 22.86 | 1.50
S>F 602,870 | -6.41 | -0.18 0.88 | 66.38 | 4.36
S->P 602,870 | -5.74 | 1.90 184 |39.19 | 2.40
S>T 602,870 | -3.39 | 0.26 0.50 |27.75|0.96
S>W 602,870 | -6.07 | 0.00 1.72 | 80.88 | 6.57
S->Y 602,870 | -5.47 | -0.11 1.22 |69.93|5.22
S>V 602,870 | -4.81 | 0.48 0.74 |32.32|1.22
Mutation | N Min Median | Mean | Max | SD
T->A 367,715 | -8.36 | 0.15 0.26 |6.49 |0.81
T->R 367,715 | -5.65 | -0.18 0.55 [42.29|2.76
T->N 367,715 | -4.66 | 0.11 0.34 |18.40|1.03
T->D 367,715 | -6.71 | 0.31 0.69 |17.52|1.52
T->C 367,715 | -6.15 | 0.20 0.35 |12.15|0.73
T->Q 367,715 | -4.70 | -0.08 0.30 |17.66|1.41
T->E 367,715 | -5.75 | 0.06 0.54 |19.16 | 1.68
T->G 367,715 | -10.48 | 0.55 0.71 |8.03 |1.22
T->H 367,715 | -4.64 | 0.11 0.34 |64.18 | 1.27
T->1 367,715 | -4.93 | -0.07 0.05 |13.42|1.16
T->L 367,715 | -8.72 | -0.28 -0.22 |18.86|1.10
T->K 367,715 | -4.98 | -0.21 0.27 |26.35|1.83
T->M 367,715 | -5.33 | -0.37 -0.29 |23.33|1.16
T->F 367,715 | -6.10 | -0.19 0.81 |47.25|3.54
T->P 367,715 | -10.94 | 1.88 184 |28.18|2.25
T->S 367,715 | -6.30 | 0.21 0.34 |1291|0.77
T->W 367,715 | -5.32 | 0.03 185 | 68.73 | 5.86
T>Y 367,715 | -5.24 | -0.10 1.29 |58.07 | 4.58
T->V 367,715 | -4.31 | 0.11 0.23 [9.93 |0.87
Mutation | N Min Median | Mean | Max | SD
W->A 79,980 | -20.50 | 2.49 263 [9.04 |211
W ->R 79,980 | -13.52 | 2.12 235 [40.6 |227
W ->N 79,980 | -20.10 | 2.64 271 |9.64 |2.24
W ->D 79,980 | -17.26 | 3.24 3.30 |[11.02 272
W->C 79,980 | -21.24 | 2.56 2.68 [9.13 |2.01
W ->Q 79,980 | -18.94 | 2.32 241 |9.78 | 211
W ->E 79,980 | -16.67 | 2.67 2.87 [10.34| 251
W->G 79,980 | -21.21 | 3.43 3.45 |10.40|2.59
W ->H 79,980 | -17.26 | 2.13 244 |9.04 |2.06




W ->| 79,980 | -18.21 | 1.86 2.19 21.14 | 1.97

W ->L 79,980 | -21.84 | 0.99 1.32 |26.89|1.46

W -> K 79,980 | -15.91 | 1.96 221 |5296|2.14

W->M 79980 |-20.90 | 0.73 0.97 |39.76 | 1.19

W->F 79,980 | -12.42 | 0.51 0.80 |32.07|1.23

W ->P 79,980 | -19.27 | 4.16 440 |20.49 |3.25

W ->S 79,980 | -20.87 | 2.93 3.01 [9.71 |239

W->T 79,980 | -18.63 | 2.76 290 |14.86|2.19

W->Y 79,980 | -9.68 | 0.82 121 |33.65]|1.64

W ->V 79,980 | -18.73 | 2.30 253 |[15.94|1.89

Mutation | N Min Median | Mean | Max | SD

Y > A 182,982 | -27.99 | 1.97 214 |8.70 |1.64
Y ->R 182,982 | -15.17 | 1.53 1.86 70.19 | 1.94
Y ->N 182,982 | -19.50 | 2.00 216 |[8.76 |1.76
Y ->D 182,982 | -18.84 | 2.71 2.86 |10.57|2.28
Y->C 182,982 | -22.0 | 2.03 214 [8.24 |151
Y ->Q 182,982 | -17.14 | 1.77 1.94 21.26 | 1.70
Y ->E 182,982 | -14.93 | 2.15 242 |10.65|211
Y ->G 182,982 | -45.17 | 2.97 299 |[10.78|2.13
Y ->H 182,982 | -18.37 | 1.66 193 [8.25 |1.59
Y > | 182,982 | -16.20 | 1.38 1.76 |22.81|1.66
Y ->L 182,982 | -16.07 | 0.42 0.74 |23.52|1.05
Y > K 182,982 | -14.61 | 1.29 158 |23.41|1.57
Y->M 182,982 | -18.37 | 0.26 0.48 |11.83|0.87
Y->F 182,982 | -4.89 | -0.06 0.03 |20.19 | 0.61
Y ->P 182,982 | -22.10 | 4.12 4,18 |18.47|2.93
Y ->S 182,982 | -23.20 | 2.46 254 1950 |1.93
Y->T 182,982 | -18.45 | 2.27 243 |11.15|1.75
Y ->W 182,982 | -3.78 | 0.45 1.07 |72.25|1.89
Y >V 182,982 | -18.76 | 1.79 2.04 |11.22|1.48
Mutation | N Min Median | Mean | Max | SD

V->A 405,338 | -9.43 | 0.94 1.19 |846 |1.32
V ->R 405,338 | -5.75 | 0.42 249 |53.31|4.37
V->N 405,338 | -7.43 0.99 1.33 1491 | 151
V->D 405,338 | -9.38 | 1.44 2.02 |16.24|2.12
V->C 405,338 | -14.27 | 0.91 1.08 |9.76 |1.01
V->Q 405,338 | -5.23 | 0.60 1.37 |18.34|2.02
V->E 405,338 | -4.63 | 0.92 183 |18.22 | 2.36
V->G 405,338 | -20.56 | 1.93 210 |9.38 |2.04
V->H 405,338 | -5.75 | 0.73 136 |77.30|1.78
V> | 405,338 | -4.13 | -0.27 -0.19 | 26.70 | 0.64
V->L 405,338 | -8.86 | -0.18 0.04 |19.43|1.03
V -> K 405,338 | -6.36 | 0.28 159 |36.85|2.80
V->M 405,338 | -7.85 | -0.17 0.12 17.57 | 1.29
V->F 405,338 | -5.78 | 0.17 2,57 |56.87|4.74




V->P 405,338 | -12.30 | 2.87 2.82 26.72 | 2.37
V->S 405,338 | -14.8 | 1.37 168 [9.24 |1.66
V->T 405,338 | -4.96 | 0.71 093 [11.88|1.04
V->W 405338 | -434 | 0.61 5.04 7517831
V->Y 405,338 | -5.65 | 0.38 3.76 ]62.93|6.34




