Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant § Mutant 6 Mutant 7
100 | uwy cuy ucy uuc ccu uce cuc ccc
Free energy 18378 -183.69 -183.66 -183.70 -183.66 -183.65 -183.55
Ensemble diversity 10839 106.06 105.16 106.03 10516 104.87 104.30
AMFE 1.70 173 175 173 175 175 1.76
200 ccu ucy uuy uue cuy ccc cuc uce
Free energy 18384 -183.69 -183.76 -183.59 18425 -183.58 18564
Ensemble diversity 109,82 10379 11489 10458 106.29 109.68 9499
AMFE .67 77 1.60 176 173 .67 1.95
3.00 AAU AGU GAU GGU AGC GAC [ AAC
Free energy -187.88 -18384 -188.14 -189.85 -184.64 189.94 184,54
Ensemble diversity 90.95 109.21 103.90 88.00 107.36 87.99 104.66
AMFE 207 168 .81 216 172 216 176
4.00 Auy Guy ACC AUC ACU [ Gee [
Free energy -184.47 -187.86 18537 18567 -186.16 -188.14 18612
Ensemble diversity 109.86 9211 96.95 9839 108.93 93.07 10073
AMFE -1.68 2,04 1.91 -1.89 171 202 1.85
5.00 ACA GCA 6C6 ACG AUA AUG 6UG GUA
Free energy 184.44 18441 -189.86 18617 18627 -185.69 -185.50
Ensemble diversity 109.77 11022 10904 9713 975 10002 99.93
AMFE 1.68 .67 174 1.92 1.92 1.86 1.86
6.00 AAC GGC GAC AGC AAU GAU AGU GGU
Free energy 18474 -185.36 -184.17 -182.03 -184.69 18331 -184.58
Ensemble diversity 105.90 107.27 122.84 112.98 96.45 9639 120,86
AMFE 174 173 1.50 161 191 -1.90 .53
7.00 uue uuA cuG uce cce CUA uca ccA
Free energy -183.60 -183.25 -183.81 18319 -182.93 -183.48 -182.88
Ensemble diversity 107.43 10611 107.66 102.98 105.08 106,52 10152
AMFE 71 173 171 178 174 172 -1.80
800 uce UAC cec UGU c6U CAC UAU CAU
Free energy 18126 -183.05 18235 182,81 18282 -181.56 18322
Ensemble diversity 103.01 99.80 10938 100.07 104.46 9988 7.7
AMFE 176 183 167 183 175 182 188
9.00 ccu ucy Uy uuc cuw ccc cuc ucc
Free energy -184.51 -184.50 -184.19 -183.78 -183.36 18337 -184.55
Ensemble diversity 110.06 109.26 10936 108.04 11047 11002 12021
AMFE -1.68 -1.69 1.68 -1.70 -1.66 1.67 1.54
1000 uuy cuy ucy uuc ccu uce cuc cce
Free energy 18261 -186.35 18087 18424 18181 -181.85 -180.63
Ensemble diversity 111.86 107.62 11547 107.23 116.85 109.46 12428
AMFE 1.63 173 157 172 156 166 145
11.00 GGU GGC GAC AGC AAC GAU AGU AAU
Free energy -181.95 17762 17800 7724 178.04 178.35 17762
Ensemble diversity 109.19 1873 12218 11346 12312 12432 11120
AMFE 167 150 146 156 145 143 -1.60
12.00 GAA GAG AAA GGA GGG AAG AGA AGG
Free energy -184.95 -180.81 -187.86 18994 18178 -180.88 -183.60
Ensemble diversity 107.86 11459 107.65 10759 111.02 11914 11045
AMFE .71 -1.58 175 177 -1.64 1.52 1.66
13.00 Guy AU ACC AUC ACU Gee Guc Geu
Free energy 186.89 -191.59 -189.01 188.91 191,61 -187.82 -188.99
Ensemble diversity 12134 7411 7639 7674 7427 11664 9294
AMFE 154 2.59 247 2.46 2.58 61 203
14.00 [ cuu ucy uuc ccu uce cuc ccc
Free energy -188.56 -188.56 -188.47 18963 -189.91 -189.09 189.74
Ensemble diversity 1143 111.58 112,92 8176 78.42 97.90 8268
AMFE 169 169 .67 232 242 193 229
15.00 AAC GGC GAC AGC AAU GAU AGU GGU
Free energy -189.69 -188.67 -189.83 -187.87 -188.15 -187.74 -188.37
Ensemble diversity 8086 107.59 78.98 10924 11001 9427 109.45
AMFE -2.35 175 2.40 172 .71 1.99 .72
16.00 [ AcC AUC AUU AcU Guu Guc Geu
Free energy -188.11 -190.28 -188.16 -186.08 -183.58 -185.73 -183.02
Ensemble diversity 108.44 107.54 11079 11412 11064 107.89 11288
AMFE 173 77 1.70 1.63 1.66 172 162
17.00 Acc [ ACU AUC AUU Geu Guc Guu
Free energy -183.42 -181.56 -181.85 -181.41 181.24 18149 18097
Ensemble diversity 11251 112,29 109.23 11674 119.46 84.87 113.40
AMFE 163 162 1.6 155 152 214 1.60
18.00 AGA AAG AAA GAA GGG GGA AGG GAG
Free energy -183.60 -183.70 -183.40 18434 -183.72 -183.66 -183.31
Ensemble diversity 113.85 10815 10881 94.40 112.86 127.34 11558
AMFE 161 1.70 1.69 -1.95 -1.63 144 1.59
19.00 uuy cuy ucy uue ccu uce cuc cce
Free energy 18335 18384 183.83 18378 -184.26 -183.39 -183.62
Ensemble diversity 10911 10835 10853 100.08 10141 10943 10429
AMFE 1.68 .70 1.69 184 1.82 .68 176
20.00 GCA ACG ACA GC6 AUG GUA AUA 6UG
Free energy 18173 -181.66 18272 18212 -18230 -181.88 -182.25
Ensemble diversity 107.40 109.78 105.02 99.02 113.10 100.80 104.21
AMFE -1.69 -1.65 174 -1.84 -1.61 -1.80 .75
21.00 ucy ccu cuy oo uce uuc uwy cuc
Free energy 18519 185,87 185,05 184.04 -183.66 -183.96 18522
Ensemble diversity 10491 106.38 86.65 87.42 10139 11016 102.00
AMFE .77 175 214 211 -1.81 167 182
2200 Guy AUU ACC AUC ACU GeC Guc GCU
Free energy -185.09 185.16 85.44 185.06 18532 -185.89 -186.02
Ensemble diversity 9159 9657 8673 96.58 96.97 8639 96.60
AMFE 2.02 .92 214 1.92 .91 215 193
23.00 uAU UGy CAU UAC CcAC ceu usC c6C
Free energy -190.01 -186.63 -185.13 -186.47 187.63 -187.18 -187.41
Ensemble diversity 97.42 81.36 10217 77.93 89.17 105.58 7620
AMFE -1.95 229 1.81 -2.39 -2.10 .77 2.46
24.00 [ AUC ACC AUU [ Guc Guy ACU
Free energy 187.09 185.42 187.71 185.69 187.12 -187.72 18545




Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant 5 Mutant 6 Mutant 7.
Ensemble diversity 10582 108.60 90.41 109.24 9515 9134 10582
AMFE 177 a7 2,08 170 197 2,06 75

2500 | U6 ce6 CAG CGA CAA UAG UGA UAA
Free energy 18561 185.89 184.44 184.47 185.08 184.54 18451

Ensemble diversity 10884 8021 95.43 95.56 95.61 9114 90.41
AMFE a7 232 193 193 .94 202 204

26.00 AAC GGC GAC AGC AAU GAU AGU GGU
Free energy 189.16 189.75 -185.59 187.50 189.65 87.71 189.96
Ensemble diversity 101.55 97.88 86.56 1091 107.10 108.36 101.85
AMFE 186 194 214 172 .77 173 187

27.00 AGG GAA GAG 666 AAA AGA AAG GGA
Free energy 182.24 18281 -185.47 -182.20 -184.83 18291 18531
Ensemble diversity 10592 108.33 108.75 105.04 100.07 106.48 106.96
AMFE 172 169 a7 173 185 172 173

28.00 AAG GAG AGG ARA 666 AGA GAA GGA
Free energy 18758 18577 184.38 186.80 185.77 185.22 185.96
Ensemble diversity 8521 109.84 104.00 88.58 109.84 90.99 90,64

AMFE 220 169 177 21 169 2.04 2,05

29.00 AGA AAG AAR GAA GGG GGA AGG GAG
Free energy -183.83 -183.57 18363 -185.05 -18330 -183.82 -183.83
Ensemble diversity 108.65 108.30 111.42 11085 112.56 109.32 111.43

AMFE 169 170 165 167 163 168 165

30.00 Auc Guc [ GUU ACC AUU ACU GCU
Free energy 18577 18264 -183.58 -181.56 18353 17979 18071
Ensemble diversity 11042 102.80 111.22 118.49 107.94 118.33 110.25

AMFE 168 178 165 153 170 152 .64

31.00 AGC GAC AAC [ AGU GAU AAU 66U
Free energy 17857 179.07 185.03 18178 17493 17541 181.09
Ensemble diversity 12131 110.46 107.90 108.30 127.03 115.90 108.38

AMFE .47 62 171 168 138 51 167

3200 AAC GGC GAC AGC AAU GAU AGU 66U
Free energy -184.93 -185.43 -185.72 -184.53 18422 18329 -182.57
Ensemble diversity 107.92 107.88 107.88 108.21 10817 108.17 110.26

AMFE a7 4172 172 a7 170 169 1.6

33.00 ueu UAU ceu c6C [ CAU CAC UAC
Free energy 18573 18573 18573 18573 18573 18573 18378
Ensemble diversity 107.89 107.89 107.89 107.89 107.89 107.89 108.30

AMFE 172 172 172 172 172 172 1.70

34.00 Guu AUU AcCC AUC ACU Gee Guc [
Free energy 183.47 181.01 81.01 18256 181.02 18176 182,57
Ensemble diversity 10821 107.63 107.83 108.01 107.86 108.69 108.41

AMFE 70 68 .68 169 168 67 .68

35.00 Geu AUC ACC AUU Gee Guc GuU ACU
Free energy 17598 -17838 -177.08 -181.04 17938 18333 -179.16
Ensemble diversity 119.08 91.55 111.50 109.39 11037 107.91 106.31

AMFE 148 195 .59 165 163 170 169

36.00 GAU AAU 66U AGU GAC AAC G6C AGC
Free energy 17956 18513 179.77 183.76 17956 -183.35 179.90
Ensemble diversity 11275 107.88 11094 11617 114.38 11891 116,10

AMFE 159 172 162 158 157 154 1.55

37.00 uAU UGU CAU UAC CAC cGu UsC ceC
Free energy 185.94 18479 188.07 185.64 184.92 188.07 185,69
Ensemble diversity 11001 106.32 10512 106.16 105.49 105.16 107.49

AMFE 169 74 79 75 175 179 173

38.00 ucy ccu cuy cce uce uuc [T cuc
Free energy -187.01 -185.87 -183.88 -184.37 18471 18379 -187.00
Ensemble diversity 97.52 108.70 108.04 106.27 107.48 11014 106.34

AMFE 192 a7 .70 173 172 167 176

39.00 Guc AUC AcCC ALY ACU [ [ GUU
Free energy 18561 184.26 184.10 184.62 -184.65 -184.88 187.52
Ensemble diversity 105.56 96.98 93.30 106.63 10283 106.88 96.97

AMFE 176 1.90 197 73 180 173 193

40.00 cUA cuG UUA [ UCA [ CCA uuG
Free energy 189.99 18429 184.89 184.39 186.44 18559 87.31
Ensemble diversity 107.69 9322 10557 9415 10427 103.00 10839

AMFE 176 198 75 196 179 -1.80 173

41.00 [ UGy CcAU UAC CAC ceu usC c6c
Free energy 186.22 -185.85 -185.85 -185.89 -186.06 -187.37 -186.89
Ensemble diversity 11417 109.66 108.44 107.16 1277 107.85 101.07

AMFE 163 169 a7 173 165 174 .85

42.00 AAU AGU GAU 66U AGC GAC [ AAC
Free energy 18856 186.18 188.72 187.69 187.81 188.12 187.71

Ensemble diversity 103,59 113.89 107.48 106.63 95.03 109.17 94.48

AMFE 182 .63 176 176 198 72 .99

43.00 ucc cuu ccu cce uue [T cuc ucu
Free energy 18226 18316 18273 182.09 182.73 18220 182.20
Ensemble diversity 11391 10035 107.93 1142 107.93 112,96 115.20

AMFE 160 183 169 163 169 161 158

44.00 GCA ACG ACA GC6 GUA AUG AUA GUG
Free energy -184.28 -184.27 18378 -187.40 18696 -187.80 -186.56

Ensemble diversity 104.43 10411 108.06 9431 94.74 94.31 9471

AMFE 176 77 .70 199 197 1.99 .97

45.00 uca uce ccA CUA UUA [ CcuG uuG
Free energy 183.09 184.56 183.78 182.99 18417 184.50 18313
Ensemble diversity 104.86 9362 10515 108.05 94.20 98.59 108.24

AMFE 75 .97 175 169 196 .87 169

46.00 [ cuu ucy uuc ccu uce cuc ccc
Free energy -185.80 184.03 184.33 186,27 184.80 18591 185.32
Ensemble diversity 98.08 114.59 95.90 99.81 105.32 94.01 11206

AMFE 189 161 .92 187 175 198 165

47.00 uce cuu ccu cce uue uwu cuc ucy
Free energy 18324 18328 -184.08 -183.84 18354 -184.04 -183.52

Ensemble diversity 119.08 110.53 10214 11082 99.95 118.81 99.78

AMFE 154 166 1.80 166 184 155 184




Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant 5 Mutant 6 Mutant 7.

4800 | Acu Gcu [ Guy Guc ACC AUU AUC
Free energy 18370 18383 -183.82 -183.61 -183.99 -184.03 18371
Ensemble diversity 106.97 11461 104.01 102.30 11427 101.72 104.61
AMFE 172 1.60 177 179 161 .81 176

49.00 uuy cuu ucy uuc ccu uce cuc cce
Free energy 184.45 18434 183.56 18663 184.45 18412 18531
Ensemble diversity 99.62 109.94 11029 84.82 107.55 100.32 8674
AMFE 85 68 166 220 72 84 214

50.00 AAG GAG AGG AAA GGG AGA GAA GGA
Free energy -184.09 18411 -183.57 -184.82 18417 -183.97 18504
Ensemble diversity 10621 113.07 100.78 119.86 104.88 99.82 105.56
AMFE 173 163 182 154 176 184 75

51.00 ueu UAU ceu c6C [T CAU CAC UAC
Free energy -182.40 18247 -182.48 184.18 18245 18243 18261
Ensemble diversity 97.69 101.90 106.19 114.57 10571 99.58 103.02

AMFE 187 179 172 161 173 183 177

52.00 [T [T CAU UAC CAC ceu usC ceC
Free energy 18928 18372 85.11 185.80 187.96 19118 189.85
Ensemble diversity 94.98 105.82 99.11 95.43 94.76 94.24 9414

AMFE 199 174 187 1.95 .98 2,03 202

53.00 GGA GAA 666 AAA AGA MG AGG GAG
Free energy -183.24 18479 182.14 -182.29 18413 -183.98 18282
Ensemble diversity 94.50 9132 91.87 94.04 .72 124.83 123.98

AMFE 194 202 1.98 194 165 .47 .47

54.00 GuG AUG AUA GUA [ ACG ACA GCA
Free energy 18370 -183.63 183.83 185.28 185,07 18545 185,59
Ensemble diversity 10475 107.17 109.20 10612 103.97 103.93 104.61

AMFE 175 a7 168 175 178 178 .77

55.00 ucu ccu cuu cce uce uuc ) cuc
Free energy 182.08 18151 8122 18311 182.47 182.06 182,54
Ensemble diversity 122.42 135.30 117.18 107.89 113.87 114 116.96

AMFE 149 134 155 170 160 164 156

56.00 ccu ucy Uy uuc cuu cce cuc uce
Free energy -181.22 -179.80 18111 -181.24 18227 -181.55 -181.91
Ensemble diversity 118.10 131.33 127.78 115.67 119.64 127.93 120.58

AMFE 153 .37 .42 157 152 .42 51

57.00 Acu Geu [ GUU Guc ACC AUU AuC
Free energy 183.79 181.93 182,14 181.95 18185 182,06 181.87
Ensemble diversity 108.50 19.77 11819 12231 12044 118.90 119.32

AMFE 169 152 154 149 51 153 152

58.00 AAR GAA AGA AAG GGA AGG GAG GGG
Free energy 18382 18361 184.65 183,54 184.38 18473 184.08
Ensemble diversity 108.55 109.27 10655 13529 107.06 106.77 121.44

AMFE 169 168 173 136 172 173 152

59.00 A uuG ucG cc6 cuG UcA CcA CUA
Free energy 18326 18517 -184.85 -183.35 18547 18514 18371
Ensemble diversity 109.86 106.98 108.04 11021 106.94 107.97 109.45

AMFE 167 173 a7 166 173 a7 168

60.00 AAU AGU GAU 66U AGC GAC [ AAC
Free energy 183.79 183.90 183.46 180.68 179.92 18163 179.69
Ensemble diversity 108.76 108.60 113.29 12022 12952 14154 119.67

AMFE 169 169 162 150 139 28 150

61.00 GAU AAU 66U AGU GAC AAC [ AGC
Free energy 178.98 18291 179.03 18321 180.62 18273 180.60
Ensemble diversity 126,95 10841 13160 11914 10319 127.21 10418

AMFE 4 169 136 154 175 144 173

62.00 cuc uuc cce ccu cuu ucy [T uce
Free energy -183.81 181.42 -180.52 -181.26 18226 18129 -182.38
Ensemble diversity 108.37 108.58 110.55 109.21 109.40 109.19 109.57

AMFE 170 167 .63 166 167 166 166

63.00 uac UAC cec UGy c6u CcAC UAU CcAU
Free energy 17975 179.66 182,11 179.86 178.76 179.86 180.24
Ensemble diversity 100.64 1401 109.28 117.23 122,04 108.84 116.84

AMFE 79 .57 167 153 146 65 154

64.00 [T cuu ucy uuc ccu uce cuc cce
Free energy -183.78 -18378 -183.79 -183.08 -183.77 -183.09 -183.07
Ensemble diversity 108.30 108.22 108.29 107.90 10814 108.00 107.83

AMFE 170 170 .70 170 170 170 .70

65.00 Acu Gcu [ GuU Guc ACC AUU AUC
Free energy -184.00 18320 182,94 182,93 18313 -183.03 183.01
Ensemble diversity 108.02 108.54 107.79 109.27 108.52 108.35 114.69

AMFE 170 169 1.70 167 169 169 1.60

66.00 AAU AGU GAU 66U AGC GAC [ AAC
Free energy 183.79 18378 18379 18335 183.35 183.35 183.35
Ensemble diversity 108.34 108.37 108.33 108.63 108.55 108.76 108.53

AMFE .70 .70 .70 1.69 1.69 .69 169

67.00 Guc AUC ACC AUU ACU Gcc [ GuU
Free energy 18294 18293 -182.94 -182.93 18293 18293 -184.26
Ensemble diversity 107.74 107.68 107.71 107.69 107.71 107.73 107.81

AMFE 170 170 .70 170 170 170 a7

68.00 [ UGy CcAU UAC CcAC ceu ueC ceC
Free energy -183.89 18376 183.16 183,14 -183.80 18323 183.18
Ensemble diversity 108.98 108.09 108.36 108.08 108.42 110,60 109.38

AMFE 169 .70 169 169 170 1.66 167

69.00 GCA ACG ACA GCG AUG GUA AUA GUG
Free energy 17964 179.88 183.09 179.49 181.80 179.49 180.61
Ensemble diversity 119.83 127.53 108.49 10378 11015 10642 11986

AMFE 1.50 .41 169 173 1.65 .69 .51

70.00 GAU AAU 66U AGU GAC AAC G6C AGC
Free energy 179.03 18345 -180.80 18311 178,61 -182.95 -180.40
Ensemble diversity 124.26 109.41 1214 108.83 12670 109.56 14.77

AMFE .44 168 61 168 14 167 .57

71.00 uca uce ccA CUA UUA cc6 CcuG uuG
Free energy 18338 181.26 180.14 181.60 180.88 179.81 180.67




Codon no. ‘ wT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant 5 Mutant 6 Mutant 7
Ensemble diversity 10833 11372 118.27 109.04 11518 12561 112,92

AMFE -1.69 -1.59 -1.52 -1.67 -1.57 -1.43 -1.60

72.00 ‘ uuu cuu ucu uuc ccu ucc cuc cce
Free energy -180.57 -181.35 -182.07 182.11 181.26 -179.97 -180.21
Ensemble diversity 12013 124.51 111.70 107.25 118.41 117.59 121.81

AMFE -1.50 -1.46 -1.63 -1.70 -1.53 -1.53 -1.48

73.00 GUA AUA GUG AUG GCA ACA GCG ACG
Free energy -184.04 -183.80 -184.05 183.50 183.72 -183.48 -183.72
Ensemble diversity 107.96 108.56 108.11 111.69 109.89 109.76 108.90

AMFE 70 169 70 164 167 67 .69

74.00 Auu Guu Acc AuC ACU Gcu Gec GuC
Free energy 183.98 -181.93 -182.09 -182.94 182,97 18202 182,64
Ensemble diversity 11293 119.55 12593 109.95 11214 122.10 124.10

AMFE -1.63 -1.52 -1.45 -1.66 -1.63 -1.49 -1.47

75.00 AGA AAG AAA GAA GGG GGA AGG GAG
Free energy 181.40 -181.35 -183.26 183.13 18375 -183.22 -182.92
Ensemble diversity 119.57 117.09 106.65 12077 119.88 115.50 109.79

AMFE -1.52 -1.55 1.72 -1.52 -1.53 -1.59 1.67

76.00 GGU GGC GAC AGC AAC GAU AGU AAU
Free energy -183.67 -181.52 -180.25 -179.35 -181.91 -181.93 -181.65
Ensemble dversity 107.22 113.00 11598 10047 10954 11248 10017

AMFE a7 61 155 79 166 162 a8

77.00 GAU AAU GGU AGU GAC AAC GGC AGC
Free energy 18118 183.92 -182.01 -185.76 18262 185.25 18271
Ensemble diversity 115.86 101.97 134.93 106.89 109.84 113.24 112.66

AMFE -1.56 -1.80 -1.35 -1.74 -1.66 -1.64 -1.62

78.00 GAA GAG AAA GGA GGG AAG AGA AGG
Free energy -183.75 -184.14 -183.91 -184.16 -184.09 -184.23 -184.22
Ensemble diversity 110.44 108.37 109.61 119.74 109.94 108.41 111.28

AMFE -1.66 -1.70 1.68 -1.54 -1.67 -1.70 1.66

79.00 GUC AUC ACC AU ACU Gcc [ GuU
Free energy 18374 18045 18154 17894 18064 -181.60 18161
Ensemble diversity 10818 11248 108.57 11935 11484 8037 10930

AMFE 170 160 .67 150 157 226 1.6

80.00 AGA AAG AAA GAA GGG GGA AGG GAG
Free energy 18417 -179.8 -179.48 18376 -183.09 -184.28 -183.92
Ensemble diversity 109.39 11471 118.73 11086 10851 109.79 109.21

AMFE -1.68 -1.57 1.51 -1.66 -1.69 -1.68 1.68

81.00 CAA CGA CAG CGG UGA UAG UGG UAA
Free energy -183.62 -183.76 -183.48 -182.39 182.72 -182.65 -182.48
Ensemble diversity 108.31 108.77 108.60 107.62 107.93 108.12 108.01

AMFE -1.70 -1.69 -1.69 -1.69 -1.69 -1.69 -1.69

82,00 Auc Guc [ GuU ACC AUU ACU Geu
Free energy 18381 18091 18242 180,04 18233 182561 182.89
Ensemble dversity 108.40 109.04 109.42 11132 10882 10669 10714

AMFE -1.70 -1.66 -1.67 -1.62 -1.68 -1.71 171

83.00 Gcu AuC ACC AUV Gce Guc GuU ACU
Free energy 18337 18333 -187.48 184.33 184.37 -187.63 185.93
Ensemble diversity 106.66 106.33 106.46 106.31 106.71 106.71 106.32

AMFE -1.72 -1.72 1.76 -1.73 -1.73 -1.76 1.75

84.00 CCA cce UUA CUA ucAa uuG uce CUG
Free energy 186.13 -181.86 -184.53 183.95 181.09 -183.41 -183.24
Ensemble diversity 106.33 10652 106.32 106.43 11123 100.86 10638

AMFE 375 an 74 73 163 67 ERZ)

85.00 GGG AAA GAG GAA AGG AAG GGA AGA
Free energy -179.63 -182.39 -182.39 -180.35 -179.65 -183.78 -179.78
Ensemble diversity 11162 10837 10837 110,62 11174 10829 113.58

AMFE -1.61 -1.68 -1.68 -1.63 -1.61 -1.70 -1.58

86.00 CAA CGA CAG CGG UGA UAG UGG UAA
Free energy -183.78 -183.78 -183.78 -183.78 -183.78 -183.78 -183.78
Ensemble diversity 108.30 108.30 108.30 108.29 108.29 108.30 108.29

AMFE -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70

87.00 Acu Gcu GCC GUU Guc AccC AuU AuC
Free energy -183.48 -180.90 -180.99 178.98 181.20 -180.85 -178.32
Ensemble diversity 10833 108,61 112.30 123.32 108.47 109.30 117.67

AMFE 169 167 61 145 67 65 a1

88.00 GGA GAA GGG AAA AGA AAG AGG GAG
Free energy 177.80 18258 17617 177.44 7647 17924 17931
Ensemble diversity 114.84 108.80 109.44 121.34 119.43 112.87 1m.a7

AMFE -1.55 -1.68 -1.61 -1.46 -1.48 -1.59 -1.60

89.00 AAG GAG AGG AAA GGG AGA GAA GGA
Free energy -186.89 -184.44 -180.10 188.97 182.92 -184.39 -186.42
Ensemble diversity 108.31 108.74 110.04 108.28 106.72 108.60 106.93

AMFE -1.73 -1.70 -1.64 -1.75 -1.71 -1.70 -1.74

90.00 Auu GuU Acc AUC ACU Gcu GCC GUC
Free energy -183.22 -179.78 -181.20 -181.27 -181.06 -179.08 -180.59
Ensemble dversity 11087 10695 10667 108.08 12783 11098 10711

AMFE 165 168 70 168 .42 61 169

91.00 Gcu AuC AcC AuU Gee Guc Guu ACU
Free energy 17867 17881 -180.06 -180.92 18317 -181.98 18217
Ensemble diversity 116.61 105.84 108.16 12574 108.90 11015 106.52

AMFE -1.53 -1.69 -1.66 -1.44 -1.68 -1.65 -1.71

92.00 GAU AAU GGU AGU GAC AAC GGC AGC
Free energy -178.53 -182.96 -178.64 -185.98 -179.77 185.38 -180.04
Ensemble diversity 128.63 110.23 13217 107.95 116.83 108.05 116.65

AMFE -1.39 -1.66 1.35 -1.72 -1.54 172 1.54

93.00 UAU UGy CcAU UAC CAC ceu usC c6c
Free energy -186.45 -182.92 -182.92 -182.24 -185.75 -183.55 -182.85
Ensemble diversity 98.54 10978 10978 10675 9879 10627 10568

AMFE 189 167 67 a7 188 73 73

94.00 AAU AGU GAU GGU AGC GAC GGC AAC
Free energy -183.82 18393 183.77 -181.50 18137 18179 181.25
Ensemble diversity 108.21 108.31 119.78 127.00 118.73 135.01 107.54

AMFE -1.70 -1.70 1.53 -1.43 -1.53 -1.35 1.69




Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant § Mutant 6 Mutant 7
9500 | uau usy cAU UAC CcAC c6u use c6C
Free energy -183.78 -181.40 -181.31 18197 -181.24 -181.24 -181.67
Ensemble diversity 108.35 12432 116.42 11418 12078 116.00 11806
AMFE 1.70 146 1.56 1.59 -1.50 -1.56 1.54
96.00 AAA GAA AGA AAG GGA AGG GAG 666
Free energy -183.87 18382 18383 18381 18372 18381 183.64
Ensemble diversity 10841 108.37 108.50 109.36 108.63 10884 11976
AMFE .70 .70 169 1.68 1.69 1.69 1.53
97.00 UUA uue uce cce cus UcA ccA CcuA
Free energy -183.78 -181.59 -183.57 18158 18182 -183.97 181,97
Ensemble diversity 108.29 12997 11053 11507 129.31 11038 11544
AMFE 1.70 140 1.6 158 14 167 158
98.00 ccA cce UuA CcUA UCA uuG uce cus
Free energy 183.35 -180.60 18154 18130 18054 -180.98 18097
Ensemble diversity 11029 12818 11218 117.02 13045 12368 11995
AMFE -1.66 1.41 162 155 -1.38 146 151
99.00 GAU AAU GGU AGU GAC AAC G6C AGC
Free energy 183.75 18391 18389 18398 -183.96 18418 18425
Ensemble diversity 107.87 11223 110,51 109.50 109.26 118,60 12113
AMFE .70 .64 1.66 1.68 1.68 .55 .52
100.00 GAU AAU GGU AGU GAC AAC GGC AGC
Free energy -183.03 -184.92 18515 18338 -183.28 -184.21 -184.46
Ensemble diversity 108.55 10578 10517 11234 11544 107.61 10924
AMFE -1.69 175 .76 -1.63 -1.59 471 1.69
101.00 [T cuy ucy uue ccu uce cuc cce
Free energy -183.37 -184.48 18615 183.04 -185.99 -184.92 -183.17
Ensemble diversity 112.68 109.03 10487 107.51 107.05 10508 108,60
AMFE 1.63 169 178 1.70 174 176 169
102.00 ACA GCA 66 ACG AUA AUG GUG GUA
Free energy 184.40 -183.61 -183.02 18211 18165 18173 18264
Ensemble diversity 107.62 10827 10886 11089 12016 119.25 10866
AMFE a7 170 168 164 151 152 168
103.00 66 AGC AAC GAC GGU AGU AAU GAU
Free energy -184.08 -178.53 17871 18143 18170 -178.62 17875
Ensemble diversity 108.23 11555 11999 11336 108.51 114.81 11934
AMFE 1.70 -1.55 1.49 -1.60 -1.67 -1.56 1.50
104.00 ucc UAC c6C [T c6u CcAC UAU CcAU
Free energy 184.05 -180.81 -184.89 18114 180.80 -184.95 -181.06
Ensemble diversity 108.20 11011 108.40 109.73 11019 108.42 109.48
AMFE 170 164 71 165 164 a7 165
105.00 Guy AUU ACC AUC ACU GeC Guc GCU
Free energy -183.78 18379 18378 18378 18379 -183.78 18378
Ensemble diversity 108.29 108.30 10831 108.29 108.44 10831 108.32
AMFE 170 170 .70 170 169 170 .70
106.00 AUA GUG AUG GUA ACA [ ACG GCA
Free energy -185.11 -182.94 -186.39 18579 -187.69 -185.10 -188.39
Ensemble diversity 10814 109.05 108.05 108.03 108.05 108.29 10804
AMFE .71 1.68 173 172 174 71 174
107.00 Geu AUC ACC AU [ Guc Guu ACU
Free energy 17854 -180.34 17716 186.48 18378 -181.29 -178.16
Ensemble diversity 133.04 109.81 146.00 10816 10818 108.46 14072
AMFE 134 64 121 172 170 .67 127
108.00 UGG c66 CAG CGA CAA UAG UGA UAA
Free energy -18026 18024 18042 18006 -181.59 18388 18142
Ensemble diversity 11085 110.28 108.75 108.94 109.55 106.85 108.43
AMFE -1.63 -1.63 -1.66 -1.65 166 172 167
109.00 AAU AGU GAU GGU AGC GAC G6C AAC
Free energy -183.63 -183.68 -183.31 18316 -183.17 -183.03 -183.23
Ensemble diversity 109.12 108,50 10852 11056 107.93 111.89 107.72
AMFE -1.68 -1.69 1.69 -1.66 1.70 -1.64 .70
110.00 ucy ccu cuy cce uce uuc uuy cuc
Free energy 18431 18479 -184.42 -183.66 18570 -183.74 -185.88
Ensemble diversity 106.49 107.60 109.09 11046 10537 107.93 10861
AMFE 173 172 1.69 166 176 .70 171
111.00 AAC GGC GAC AGC AAU GAU AGU G6U
Free energy -184.12 -183.80 -183.77 -181.46 18187 -182.06 -186.00
Ensemble diversity 126,04 109.87 109.55 112.45 12043 119.80 105.05
AMFE 146 167 168 161 151 152 77
112.00 AAY AGU GAU 66U AGC GAC G6C AAC
Free energy -181.12 -183.49 18072 18638 -186.09 -185.60 -186.38
Ensemble diversity 11597 108.43 12243 10822 108.25 108.36 108.20
AMFE -1.56 1.69 1.48 172 1.72 71 172
113.00 cuy cuc ccu cce uce uwy ucy uue
Free energy 18161 -181.45 -181.30 -181.52 -181.40 -180.54 18035
Ensemble diversity 109.80 11555 113.09 11952 113.58 11624 1716
AMFE 1.65 .57 1,60 152 1.60 .55 .54
114.00 GAU AAU [ AGU GAC AAC G6C AGC
Free energy -184.04 18379 -184.04 -183.78 -184.04 18378 -184.04
Ensemble diversity 10813 108.46 108.21 10825 108.14 108.28 10816
AMFE 1.70 -1.69 .70 170 1.70 1.70 .70
11500 ucy ccu cuy oo uce uuc uwy cuc
Free energy -183.78 -183.78 18576 18576 -185.76 -183.78 18576
Ensemble diversity 108.24 10824 107.88 107.88 107.88 108.24 107.88
AMFE 1.70 -1.70 172 172 172 -1.70 172
116.00 AAG GAG AGG AAA GGG AGA GAA GGA
Free energy 18339 -183.50 18038 18268 18073 -180.60 18073
Ensemble diversity 108.89 10838 11295 10954 11845 11527 12982
AMFE 1.68 .69 1.60 .67 1.53 .57 139
117.00 Guu AUU ACC AUC ACU Gce Guc [
Free energy -184.38 -179.32 18294 18114 17912 -182.45 -180.80
Ensemble diversity 108.26 11619 107.76 117.68 123.57 107.84 12624
AMFE .70 -1.54 .70 -1.54 -1.45 -1.69 143
118.00 GGU GGC GAC AGC AAC GAU AGU AAU
Free energy 18286 -182.32 -179.63 179.63 18329 -181.38 18119




Codon no. ‘ wT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant 5 Mutant 6 Mutant 7
Ensemble diversity 112,87 108.76 120.65 113.24 108.32 118.36 115,85
AMFE -1.62 -1.68 -1.49 -1.59 -1.69 -1.53 -1.56
119.00 ‘ GGU GGC GAC AGC AAC GAU AGU AAU
Free energy -180.12 -179.91 -179.89 179.80 179.90 -180.07 -179.80
Ensemble diversity 148.33 121.70 13118 120.49 118.10 121.30 117.92
AMFE -1.21 -1.48 -1.37 -1.49 -1.52 -1.48 -1.52
120.00 AAU AGU GAU GGU AGC GAC GGC AAC
Free energy 183.78 183.88 183.40 181.40 181.45 18285 18133
Ensemble diversity 108.35 10835 10073 135.95 11379 13527 108.00
AMFE 170 170 67 133 159 135 168
121.00 UAU UGy CAU UAC CAC cGu uGc cGC
Free energy 183,81 -181.17 -181.01 -179.98 181.43 18134 -180.09
Ensemble diversity 108.42 109.54 107.47 120.81 109 1149 12214
AMFE -1.70 -1.65 -1.68 -1.49 -1.66 -1.58 -1.47
122.00 AAU AGU GAU GGU AGC GAC GGC AAC
Free energy 183.78 -183.88 -183.39 183.10 18272 -182.99 -182.76
Ensemble diversity 108.37 108.25 108.85 11353 98.50 111.54 99.21
AMFE -1.70 -1.70 1.68 -1.61 -1.86 -1.64 1.84
123.00 UAC UGC CGC CGU UGy CAC CAU UAU
Free energy 184.48 18378 182,90 184.94 181.88 18293 185.07
Ensemble dversity 11543 108.56 11012 98.70 11461 11141 98.02
AMFE 160 169 1.6 187 159 164 189
124.00 cue CUA uce uca UUA cce CCA uuG
Free energy 18239 -182.60 -182.50 18174 18396 18435 18212
Ensemble diversity 95.28 107.76 95.70 107.86 77.81 76.65 109.15
AMFE -1.91 -1.69 -1.91 -1.68 -2.36 -2.41 -1.67
125.00 UAU UGy CAU UAC CAC CcGU UGc cGC
Free energy -183.77 -183.06 -182.48 -181.60 -182.66 -182.74 -181.60
Ensemble diversity 104.51 114.60 100.75 106.65 113.54 105.69 108.56
AMFE -1.76 -1.60 1.81 -1.70 -1.61 -1.73 1.67
126.00 AGA AAG ARA GAA GGG GGA AGG GAG
Free energy 18047 18012 18339 187.09 186,97 18332 18366
Ensemble diversity 11131 10079 10268 98.25 98.28 108.53 101.55
AMFE 162 179 179 190 190 169 a8
127.00 uuG UUA CuG uce cce CUA Uca CCA
Free energy 18213 -180.89 18175 -180.55 18053 18179 -180.53
Ensemble diversity 101.44 125.97 104.23 104.39 108.53 103.32 103.36
AMFE -1.80 -1.44 1.74 -1.73 -1.66 -1.76 1.75
128.00 uuu cuu ucu uuc ccu ucc cuc cce
Free energy -182.34 -183.37 -184.23 -182.13 182.91 -183.77 -182.46
Ensemble diversity 104.65 113.85 108.32 104.63 118.96 99.17 101.63
AMFE -1.74 -1.61 -1.70 -1.74 -1.54 -1.85 -1.80
129.00 AGG GAA GAG GGG ARA AGA AAG GGA
Free energy 185.48 18554 18462 18041 182.19 18131 18502
Ensemble diversity 96.24 9615 104.75 101.98 103.60 101.22 100.35
AMFE -1.93 -1.93 -1.76 .77 -1.76 -1.79 -1.84
130.00 AAG GAG AGG AAA GGG AGA GAA GGA
Free energy -183.37 -183.67 -183.52 -183.14 -183.51 -183.16 -183.22
Ensemble diversity 114.08 109.52 107.69 119.60 112.00 115.74 17.21
AMFE -1.61 -1.68 1.70 -1.53 -1.64 -1.58 1.56
131.00 ucu ccu cuu cce ucc uuc uuu cuc
Free energy -182.54 -182.34 -182.67 183.79 184.61 -183.29 -183.48
Ensemble diversity 104.07 106.44 92.86 89.86 102.72 107.49 107.13
AMFE 375 an .07 205 180 an a7
132.00 AAU AGU GAU G6U AGC GAC G6C AAC
Free energy -183.76 -183.89 -183.80 -182.97 -183.12 -183.17 -182.96
Ensemble diversity 10819 109.18 108.30 88.91 9202 101.56 88.94
AMFE -1.70 -1.68 -1.70 -2.06 -1.99 -1.80 -2.06
133.00 cuc uuc cce ccu cuu ucu uuy ucc
Free energy -183.84 -182.50 -182.99 -183.12 -183.85 -184.03 -183.26
Ensemble diversity 81.38 80.95 84.11 87.85 80.33 82.59 80.63
AMFE -2.26 2.25 218 -2.08 -2.29 223 2.27
134.00 AAA GAA AGA AAG GGA AGG GAG GGG
Free energy -183.60 -183.78 -183.66 183.20 183.38 -183.50 -182.87
Ensemble diversity 110.23 109.12 108.86 110.05 109.82 110.09 111.60
AMFE 167 168 169 166 67 67 64
135.00 ccu ucu uuy uuc cuu cce cuc ucc
Free energy 18371 18370 18371 -183.70 183.70 18371 18371
Ensemble diversity 105.13 104.77 104.78 104.82 104.82 105.06 104.85
AMFE -1.75 -1.75 -1.75 175 175 -1.75 -1.75
136.00 uuu cuu ucu uuc ccu ucc cuc cce
Free energy -183.25 -184.47 -181.97 182.39 183.23 -181.79 -180.74
Ensemble diversity 105.97 81.19 95.23 109.42 83.77 96.99 110.43
AMFE -1.73 227 -1.91 -1.67 -2.19 -1.87 -1.64
137.00 GAG AGA AAG GAA GGG AGG GGA AAA
Free energy -180.45 -180.10 -182.38 -183.16 -181.82 -182.09 -180.10
Ensemble diversity 94.86 8620 80.05 11462 10953 98.02 9277
AMFE -1.90 -2.09 228 -1.60 -1.66 -1.86 -1.94
138.00 AGA AAG AAA GAA GGG GGA AGG GAG
Free energy 182.87 182.84 -182.09 -182.96 18296 18378 -182.91
Ensemble diversity 109.23 109.37 110.03 109.58 109.91 108.21 106.12
AMFE -1.67 -1.67 -1.65 -1.67 -1.66 -1.70 -1.72
139.00 GAU AAU GGU AGU GAC AAC GGC AGC
Free energy -182.63 -184.07 -183.80 185.36 -182.71 -184.90 -183.72
Ensemble diversity 97.93 118.23 120.04 10217 100.27 113.16 117.24
AMFE -1.86 -1.56 1.53 181 -1.82 -1.63 1.57
140.00 AU GUU ACC AUC ACU Geu [ [
Free energy 18515 18430 18516 18418 18425 184.84 18531
Ensemble diversity 81.89 11717 90.20 11862 116,52 11214 10476
AMFE 226 157 205 155 158 165 77
141.00 uca uce CCA CUA UUA cce CuG uuG
Free energy -183.82 184.62 -185.37 -183.49 18539 18546 -183.56
Ensemble diversity 110.70 110.99 99.04 114.33 104.72 99.75 114.80
AMFE -1.66 -1.66 1.87 -1.60 177 -1.86 1.60




Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant 5 Mutant6 Mutant 7
14200 | Acu Geu GCC GuU Guc ACC AU AUC
Free energy 183.69 183.67 18695 183.50 184.29 18695 18351
Ensemble diversity 11012 99.59 7723 101.07 10506 7722 10061
AMFE 167 184 2.42 182 75 242 182
143.00 GAA GAG ARA GGA GGG ARG AGA AGG
Free energy 18426 18332 18356 183.90 183.50 18341 18327
Ensemble diversity 10615 10495 113.53 109.70 109.49 102.70 11621
AMFE 74 75 162 168 168 79 158
144.00 AUC GUC Gee [ AcC AU ACU Geu
Free energy 183.58 18597 18327 18584 183.28 18361 18373
Ensemble diversity 11223 9170 9619 79.43 96.25 9873 10253
AMFE 164 203 a9 234 190 186 79
145.00 UAY UGU CAU UAC CAC ceu UGC C6C
Free energy 183.63 183.33 184.49 18264 183.43 184.52 18215
Ensemble diversity 108.46 97.65 88.06 97.70 98.33 89.08 103.75
AMFE 169 188 210 187 87 207 176
146.00 cAG CGA 66 CAA UAG UGA UGG UAA
Free energy 182.84 18325 18251 182.06 182.17 18177 18186
Ensemble diversity 10375 12275 100.53 118.48 97.56 11049 9217
AMFE 76 .49 182 154 87 65 .97
147.00 [ ACC AUC AU ACU GUU Guc [
Free energy -183.60 182.39 18248 18267 186.02 18425 18451
Ensemble diversity 94.86 10937 10861 117.53 84.57 97.09 100.44
AMFE 194 167 168 155 220 190 184
148.00 GGu G6e GAC AGC AAC GAU AGU AU
Free energy 184,67 184.57 18455 183.98 183.52 183.99 183.53
Ensemble diversity 92.39 9172 100.53 98.58 107.54 97.10 10562
AMFE 200 201 .84 187 a7 .89 .74
149.00 AGC GAC AAC [ AGU GAU AAU 66U
Free energy 184.17 18349 18556 18401 184.45 18313 18583
Ensemble diversity 116,12 104.56 127.17 113.66 122.68 17.19 106.71
AMFE 159 75 146 162 150 156 74
150.00 ACA GCA Gea ACG AUA AUG GUG GUA
Free energy -183.82 18376 184.46 18354 18422 -184.50 18415
Ensemble dversity 11261 10874 10491 RRRRL 10521 1177 9718
AMFE 163 169 176 165 75 165 189
151.00 ccu ucu [T uuc cw cce cuc uce
Free energy 183.32 18395 18601 185.62 184.24 188.20 18386
Ensemble diversity 10076 119.77 90.16 88.79 109.62 86.44 115.70
AMFE 182 .54 206 209 168 218 159
152.00 uey UAU ceu c6C uGC CAU CAC UAC
Free energy 18350 18355 183.88 184.75 183.48 18354 183.90
Ensemble diversity 104.54 107.84 10214 89.01 10484 104.62 12021
AMFE 176 170 180 208 75 75 153
153.00 AAU AGU GAU GeU AGC GAC G6C AAC
Free energy 184.58 184.46 187,61 -186.00 18589 186.20 18494
Ensemble diversity 10213 103.45 86.58 7816 7679 9313 79.00
AMFE 181 178 217 238 242 2.00 234
154.00 GGu G6e GAC AGC AAC GAU AGU AAU
Free energy 185.23 18145 18204 181.48 182.09 18213 181.60
Ensemble diversity 7577 88.55 9.62 89.23 11468 96.81 94.70
AMFE 244 205 188 203 159 188 1.92
155.00 Guy AU ACC AUC ACU Gee Guc Geu
Free energy 183.20 18326 18193 18515 183.56 18324 18535
Ensemble dversity 88.43 101.02 120.70 7551 1121 11071 88.9
AMFE 207 a8 a5 245 64 166 208
156.00 GAA GAG ARA GGA GGG ARG AGA AGG
Free energy 183.73 183.48 18429 18375 183.38 18443 18381
Ensemble diversity 11416 10355 11911 126.49 11381 10738 12361
AMFE 61 77 155 145 161 72 .49
157.00 GGU G6e GAC AGC AAC GAU AGU AAU
Free energy 185.00 18471 18461 18461 183.96 18284 18286
Ensemble diversity 11362 8237 8258 81.89 95.45 102.90 116.96
AMFE 163 224 224 225 193 78 156
158.00 [ cuU Ucu uuc ccu uce cuc cce
Free energy 18448 18335 18548 184.07 183.48 18475 18386
Ensemble dversity 88.80 110.02 8476 10461 11208 9561 113.42
AMFE 208 167 219 176 164 193 162
159.00 ARU AGU GAU GeU AGC GAC G6C AAC
Free energy 189.25 18613 18797 1853 184.53 185.44 183.69
Ensemble diversity 772 104.52 79.96 o 10207 93.96 10716
AMFE 245 78 235 204 81 197 17
160.00 uey UAU c6U cGC UGC CAU CAC UAC
Free energy 183.42 183.52 18479 185.03 183.47 18334 183.90
Ensemble diversity 11540 11040 8138 93.60 11264 11121 12021
AMFE 159 66 227 .98 163 65 .53
161.00 uAC UGC c6C C6U UGU CAC CAU UAU
Free energy 18405 18372 18369 184.09 183.66 18365 18393
Ensemble dversity 10619 10761 10113 10514 10631 102.00 10397
AMFE 73 a7 182 75 73 180 77
162.00 Uy cw ucu uuc ccu uce cuc cce
Free energy 185.37 18305 183.00 183.87 182.00 18327 18273
Ensemble diversity 106.47 119.46 11461 96.22 11617 117.40 10721
AMFE 74 .53 160 191 157 .56 .70
163.00 ccu ucu uuu uuc cw cce cuc uce
Free energy 181.47 18115 18108 18227 182.23 18218 18228
Ensemble diversity 126,03 1717 17.10 112.40 112.30 104.07 12011
AMFE .44 55 155 62 62 475 52
164.00 UUA uue Uce cce cuG UCA CCA CUA
Free energy 183.42 18417 18315 18453 184.48 18322 -183.32
Ensemble diversity 11501 11147 114.06 91.08 10313 104.14 110,02
AMFE 159 165 a6 203 79 176 67
165.00 cAA CGA CAG 66 UGA UAG UGG UAA
Free energy 183.56 183.79 18414 18263 182.72 187.67 18287




Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant 5 Mutant 6 Mutant 7.

Ensemble diversity 114 108.4 107.06 107.21 11478 91.58 12
AMFE 161 170 172 170 159 205 .63

16600 |  UCA uce ccA CUA UUA cce CcuG uuG
Free energy 184.50 -183.89 183.94 183.05 184.35 18729 185.30
Ensemble diversity 123,65 97.26 114.05 116.48 109.01 9319 97.32
AMFE 149 189 61 157 169 201 .90

167.00 UAU [ CAU UAC CAC cGu UsC ceC
Free energy 183.97 18374 183.93 182.74 183.96 183.95 18273
Ensemble diversity 11011 10685 98.85 107.80 10657 9989 107.74
AMFE 167 172 186 170 173 184 .70

168.00 66U GGC GAC AGC AAC GAU AGU AAU
Free energy 18134 -180.84 -182.03 -180.72 179.67 18235 -179.94
Ensemble diversity 119.02 98.42 89.28 11586 10975 7592 9274
AMFE 152 .84 204 156 164 -2.40 .94

169.00 [T ccu ucy cuu [T cce cuc uce
Free energy 180.89 180.85 182.25 180.94 182,50 18330 18313
Ensemble diversity 119.75 104.53 97.08 118.69 11028 108.70 109.73
AMFE 51 73 188 152 166 169 167

170.00 cAA CGA CAG 66 UGA UAG UGG UAA
Free energy 18348 18379 183.01 18107 -181.63 1807 181,61
Ensemble diversity 108.33 10872 1104 13073 121.39 133.03 120.53

AMFE 169 169 1.6 139 150 136 .51

171.00 cce Uy uce uuc ccu cu cuc ucy
Free energy 17878 18145 -179.80 181,52 18012 -181.05 179.43
Ensemble diversity 11853 115,68 116,37 109.73 111.08 110.99 120.26
AMFE 151 .57 1.55 165 162 163 .49

172.00 Acu Geu [ GUU Guc ACC AUU AuC
Free energy 18339 183.42 183.39 18339 183.8 18378 183.78
Ensemble diversity 10839 108.96 108.41 10831 108.72 108.35 108.26
AMFE 169 68 169 169 169 70 170

173.00 AAU AGU GAU GGU AGC GAC [ AAC
Free energy -183.78 -18378 -184.25 -183.13 -183.20 -183.14 -183.14
Ensemble diversity 108.30 108.34 127.06 11218 114.03 112,64 11243
AMFE 170 170 145 163 161 163 163

174.00 GeU GGC GAC AGC AAC GAU AGU AAU
Free energy 18378 79.12 178.99 178.70 17914 -180.83 178.57
Ensemble diversity 108.22 11127 114.86 112.33 12213 97.38 122.31
AMFE 170 161 1.56 159 .47 186 1.46

175.00 Guu AUU AcCC AUC ACU Gee Guc [
Free energy 17928 179.69 7764 17853 179.94 7977 8174
Ensemble diversity 11168 65.95 121.60 123.58 100.78 12291 714
AMFE 61 272 1.46 .44 79 .46 255

176.00 66U GGC GAC AGC AAC GAU AGU AAU
Free energy -183.01 -179.14 -179.34 176,73 17912 177.94 17662
Ensemble diversity 109.86 116,62 105.50 134.96 109.70 116.46 128.19
AMFE 167 154 .70 131 163 153 138

177.00 uac uGe cec c6u [T CcAC CcAU UAY
Free energy 18339 18331 -180.99 182,11 183.02 181.25 181.43
Ensemble diversity 17.72 109.47 126.47 121.20 109.52 127.08 120.80

AMFE 156 .67 1.43 150 167 143 1.50

178.00 cAA CGA CAG [ UGA UAG UGG UAA
Free energy 18311 183.84 184.89 181.73 181.72 183.12 18165
Ensemble diversity 11169 109.63 114.32 11818 119.86 123.99 118.49

AMFE 64 .67 1,62 154 1.52 .48 153

179.00 cca cce UUA CUA UcA uuG ucG cuG
Free energy -184.05 -185.16 -185.25 -183.79 185,67 -184.04 -185.28
Ensemble diversity 10821 98.31 98.96 105,81 11838 105.30 100.00

AMFE 170 188 .87 174 157 75 185

180.00 uac uGe cec c6u UGy CcAC CcAU UAY
Free energy 18469 -183.89 183.54 185,65 18270 182.42 18284
Ensemble diversity 114.85 1407 101.70 12119 117.92 116.68 121.83

AMFE 161 161 180 153 155 1.56 150

181.00 AGA AAG AAR GAA GGG GGA AGG GAG
Free energy 187.90 18262 182,66 186.99 183.81 187.76 187.60
Ensemble diversity 86.47 11378 1788 10982 12062 107.43 86.53

AMFE 217 161 155 170 152 175 217

182.00 GUA AUA GUG AUG GCA ACA 6C6 ACG
Free energy 18251 -184.20 -183.13 -184.99 182.74 -184.45 182,53
Ensemble diversity 104.43 117.84 116.08 90.36 106,52 9215 106.48

AMFE 175 156 1.58 205 172 2,00 a7

183.00 GUA AUA GUG AUG GCA ACA 6CG ACG
Free energy 18217 185.16 183.07 183.62 18315 -183.40 182.53
Ensemble diversity 116.27 91.55 113.90 121.37 96.34 118,14 111.63

AMFE 57 2.02 61 151 190 155 164

184.00 GUA AUA GUG AUG GCA ACA GCG ACG
Free energy -182.58 18401 182,55 -183.08 -181.98 -183.06 181.91
Ensemble diversity 108.56 11223 109.62 109.67 117.39 107.98 11364

AMFE 168 164 167 167 155 170 160

185.00 cuw cuc ccu cce uce U ucy uuc
Free energy -184.40 -183.89 -183.33 -183.56 18412 18439 -184.46
Ensemble diversity 117.82 17.27 116.43 109.18 109.07 107.74 111.54

AMFE 157 .57 1.57 168 169 a7 165

186.00 ucy ccu cuu cce uce uuc [T cuc
Free energy 18317 184.17 183.16 18307 182,94 182.92 18421
Ensemble diversity 109.78 104.99 109.54 112.35 113.10 11166 107.54

AMFE 167 75 167 163 62 64 171

187.00 [ cuu ucy uuc ccu uce cuc cce
Free energy -183.80 -183.81 -183.27 -184.06 -183.98 -183.28 -183.34
Ensemble diversity 109.44 11024 111.07 116.94 1116 111.23 11205

AMFE 168 167 165 157 166 165 164

188.00 GAA GAG AAA GGA GGG AAG AGA AGG
Free energy -184.43 18268 -184.55 -186.45 -184.86 18435 186,67
Ensemble diversity 109.32 109.85 117.03 10415 92.06 110,80 9585

AMFE 169 166 1.58 179 201 166 1.95




Codonno. | WT Mutant 1 Mutant 2 Mutant 3 Mutant 4 Mutant § Mutant 6 Mutant 7

18900 |  cuy cuc ccu cce uce uuy ucy uuc
Free energy -183.74 -183.68 18295 18338 -183.98 -183.99 -183.43
Ensemble diversity 111.25 113.06 10694 10259 101.44 101.93 10516
AMFE -1.65 162 171 179 -1.81 181 174

190.00 cua cus uuA uce ucA cce ccA uue
Free energy -183.78 18235 18334 -183.92 18431 -184.68 -183.41
Ensemble diversity 108.97 124.03 10094 9198 10048 9878 1184
AMFE 1.69 .47 182 2.00 1.83 1.87 164

191.00 cAU ceu UAC UAU cAc uec cec usy
Free energy 18453 18218 -182.38 -183.42 18274 -183.70 -183.36
Ensemble diversity 113.89 118.20 1572 10939 11540 108.92 107.72

AMFE -1.62 1.54 1.58 -1.68 -1.58 -1.69 .70

192.00 GCA ACG ACA 66 AUG GUA AUA GUG
Free energy -183.44 -183.32 -184.29 18259 -183.65 -182.48 -183.77
Ensemble diversity 9998 10219 10498 10018 9055 101.06 9049

AMFE -1.83 1.79 1.76 -1.82 -2.03 -1.81 203

193.00 ccA cce uuA cuA ucA uuG uce cus
Free energy 186.68 -183.87 -183.62 183.80 18555 -185.90 18566
Ensemble diversity 107.44 107.09 11003 10999 9204 9515 10396

AMFE 174 172 167 .67 2.02 .95 79

194.00 GCA ACG ACA 66 AUG GUA AUA 6UG
Free energy -182.73 -182.81 -183.36 18273 -182.93 -182.59 -183.24
Ensemble diversity 110.79 11144 11119 11093 112.24 107.76 11545

AMFE -1.65 1.64 1.65 -1.65 -1.63 -1.69 1.59

195.00 Acu Gcu [ Guy Guc AcCC AUY AUC
Free energy -184.04 -184.02 18434 18412 -183.75 -183.71 -183.62
Ensemble diversity 107.76 10576 107.00 100.83 111.35 10811 10293

AMFE 171 174 172 -1.83 -1.65 -1.70 178

196.00 Guy AUU ACC AUC ACU GeC Guc GCU
Free energy 182.90 -183.43 18287 183.02 184.01 -183.29 18433
Ensemble diversity 100.33 103.61 103.09 10229 11430 106.21 107.79

AMFE 182 77 77 179 161 173 an

197.00 ucy UAU coy cec usc cAu cAC UAC
Free energy -182.23 -182.71 -183.70 18475 18230 -183.56 -182.28

Ensemble diversity 8793 103.60 95.27 9110 8930 90.19 89.61

AMFE -2.07 .76 1.93 -2.03 -2.04 2,04 203

198.00 GGA GAA 666 AAA AGA AAG AGG GAG
Free energy 184.07 -183.98 -184.04 18372 18430 18412 -184.28
Ensemble diversity 9255 107.69 9255 100.60 9580 98.83 95.44

AMFE 1.99 a7 1.99 1.83 1.92 186 193

199.00 ccu ucy [ uuc cuu ccc cuc uce
Free energy -184.00 -184.45 18506 18403 -184.08 18429 18503

Ensemble diversity 109.60 11116 10191 11049 10485 109.24 9123

AMFE -1.68 -1.66 182 -1.67 176 169 203

20000 AAA GAA AGA ARG GGA AGG GAG 666
Free energy -184.03 -184.74 -183.93 18573 -186.51 -184.07 -186.34

Ensemble diversity 111.52 10115 108.46 101.88 9626 111.32 98.81

AMFE -1.65 1.83 1.70 -1.82 1.94 1.65 1.89




