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Figure S1. (A) Quadrants of the Ramachandran plot used to assess convergence. (B) Plots of
conformational populations of the 64 states in the first and latter portions of the Ala and Trp
trajectories. (C) Plots of conformational population of the 64 states in the first and latter portions

of pentapeptides containing the D-isomers of Ala, Leu, and Trp. In (B) and (C) the datapoint
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labels correspond to the four quadrants in (A) as follows: Qagr labeled a, Qp labeled b, Qor

labeled p and Q, labeled o.
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Table S1. Correlation coefficients (R) between initial and latter portions of the trajectories

for the 64 conformational states populated by the three central residues.

g::iidtuf L-isomer D-isomer
Ala-1 0.94 0.89
Ala-2 0.98 0.93
Ala-3 0.93 0.95
Arg-1 0.92 0.93
Arg-2 0.95 -
Asp-1 0.95 0.94
Asp-2 0.98 -
Ash 0.91 0.96
Asn-1 0.92 0.92
Asn-2 0.96 -
Cys-1 0.96 0.99
Cys-2 0.98 -
GIn-1 0.92 0.94
GIn-2 0.75 -
Glu-1 0.94 0.96
Glu-2 0.88 -
Glh 0.88 0.90
Gly-1 0.96
Gly-2 0.97
Gly-3 0.96
Hid-1 0.88 0.90
Hid-2 0.93 -
Hie 0.93 0.95
Hip 0.86 0.92
Ile-1 0.93 0.99
Ile-2 0.88 -
allo-Ile - 0.91
Leu-1 0.98 0.90
Leu-2 0.91 -
Lys-1 0.93 0.94
Lys-2 0.86 -
Met 0.83 0.97
Phe 0.88 0.93
Pro 0.94 0.98
Ser 0.87 0.95
Thr 0.97 0.94
allo-Thr - 0.93
Trp 0.91 0.97
Tyr 0.94 0.86
Val 0.90 0.91
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Figure S2. (A) Plots of conformational populations of the 64 states between simulations of L-
Ala. (B) Plots of conformational population of the 64 states between simulations of D-Ala.
Again, the datapoint labels correspond to one of the four quadrants shown in Fig. SIA as

follows: Qag labeled a, Qp labeled b, Qay labeled p and Q, labeled o.
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Table S2. Correlation coefficients (R) between production trajectories from multiple

simulations of the same central ‘guest’ residue.

Guest X Simulation #1 vs. Simulation #1 vs. Simulation #2 vs.
Residue Simulation #2 Simulation #3 Simulation #3
L-Ala 0.99 0.95 0.97
D-Ala 0.95 0.98 0.95
L-Arg 0.98 - -
L-Asp 0.96 - -
L-Asn 0.97 - -
L-Cys 0.96 - -
L-Gln 0.97 - -
L-Glu 0.96 - -
Gly 0.98 0.97 0.94
L-Hid 0.97 - -
L-Ile 0.89 - -
L-Leu 0.98 - -
L-Lys 0.94 - -




Table S3. Population of the four quadrants of the Ramchandran plot
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L-amino acids

Population Frequency (%)

D-amino acids

Cuest X Q Qs Qu. Q Q. Qs Qu. Q,
Ala-1 58.5 35.5 5.6 0.4 14.0 0.5 55.0 30.5
Ala-2 59.5 32.9 7.1 0.5 11.9 0.5 54.5 33.1
Ala-3 61.2 30.5 8.0 0.4 5.3 0.3 61.3 33.0
Arg 65.7 26.3 8.0 0.1 8.3 0.1 67.6 24.1
Asn 80.0 18.0 1.9 0.1 4.7 0.1 79.7 15.5
Asp 76.4 17.6 5.9 0.1 12.5 0.1 64.4 229
Ash 84.3 12.0 3.5 0.3 11.0 0.2 71.6 17.2
Cys 67.7 25.6 6.5 0.2 13.4 0.2 55.5 30.9

Gln 59.0 26.0 14.8 0.2 7.1 0.1 64.4 28.4
Glu 62.6 30.4 6.3 0.7 3.4 0.1 64.6 31.9
Glh 59.8 27.7 12.5 0.1 6.1 0.1 68.8 25.0
Gly 43.0 9.4 37.4 10.1 - - - -
Hid 64.9 25.7 9.3 0.1 12.0 0.2 63.2 24.5
Hie 68.6 259 5.4 0.1 7.5 0.1 62.9 29.6
Hip 63.8 29.7 6.4 0.1 0.1 0.0 66.4 33.4
Ile 54.8 45.1 0.0 0.0 0.4 0.1 61.1 38.3
allo-Ile - - - - 0.9 0.0 65.2 33.8
Leu 70.7 24.0 5.2 0.1 2.4 0.0 73.7 239
Lys 74.1 21.1 4.6 0.1 4.2 0.0 71.3 24 .4
Met 66.2 22.6 11.1 0.1 1.5 0.0 69.31 29.19
Phe 71.0 27.5 1.5 0.0 6.7 0.1 71.2 21.9
Pro 19.1 80.9 - - - - 6.8 93.2
Ser 54.2 41.1 4.5 0.2 2.5 0.0 53.0 445
Thr 67.9 30.4 1.7 - 0.1 - 74.7 25.1
allo-Thr - - - - 0.0 - 53.3 46.7
Trp 72.3 20.2 7.3 0.2 5.4 0.1 75.2 19.3
Tyr 63.8 259 10.0 0.3 5.7 0.2 74.1 20.0
Val 56.4 39.6 4.0 - 0.3 0.0 47.8 51.9




Table S4. Population of conformational regions by the L- and D-amino acids.
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Population Frequency (%)

L-amino acids

D-amino acids

Guest X™ e N B Py Pe Other | D% N b DuPp DPy  DPg  Other
Residue OR Dag
Ala-l 236 262 44 109 91 64 194 | 224 249 117 91 73 60 187
Ala2 235 274 57 93 75 67 199 | 228 238 99 92 89 59 196
Ala3 250 276 66 85 74 59 190 | 247 283 41 87 73 70 199
Arg 281 298 7. 83 91 30 145 | 295 302 74 79 87 24 139
Asn 402 346 16 76 47 26 85 | 397 349 41 70 33 27 83
Asp 306 422 55 24 02 49 142 | 260 354 119 47 04 64 152
Ash 400 396 31 54 18 24 77 | 369 311 99 84 33 28 1716
Cys 286 333 58 85 70 38 129 | 226 263 121 99 105 36 151
Gln 267 255 135 86 91 28 138 | 289 280 65 91 105 32 140
Glu 318 237 58 100 116 28 144 | 331 246 30 106 119 30 139
Glh 282 248 113 94 91 36 136 | 269 339 55 76 61 42 159
Gly 167 55 98 34 33 15 599 | - ] ; ] ; ] -
Hid 246 331 81 92 72 36 141 | 249 318 105 93 72 28 135
Hie 309 304 47 82 107 18 133 | 292 267 67 100 123 23 128
Hip 153 410 54 89 26 84 184 | 124 456 00 99 18 103 200
Tle 163 294 00 111 196 1.6 219 | 158 407 02 132 153 21 127
allo-Tle ; ; ; ; ; ] - | 327 261 09 109 164 13 117
Leu 359 274 43 83 105 16 119 | 382 280 21 81 107 17 112
Lys 328 328 42 70 70 21 141 | 317 314 38 79 82 27 143
Met 310 278 102 74 79 26 130 | 314 295 13 102 107 32 136
Phe 200 355 13 103 98 28 114 | 298 351 59 79 68 24 121
Pro 174 - - 158 592 - 76 | 49 ] ; 163 703 - 8.4
Ser 283 170 40 121 210 21 155 | 274 160 22 123 238 22 160
Thr 415 217 16 91 142 09 111 | 471 240 02 68 109 06 104
allo-Thr - ; ; ] ; ; ; 190 262 00 109 240 20 179
Trp 307 352 64 67 60 22 127 | 299 380 49 73 63 18 118
Tyr 253 325 87 97 78 29 132 | 310 366 52 72 65 21 115
Val 217 283 38 114 186 18 145 | 172 237 02 154 271 19 145
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Table S5. Simulation-to-simulation variability and maximum population differences for

replicate simulations of the pentapeptides.

Population Frequency (%)

Population Frequency (%)

Guest Max. Near Max.
‘X’ Q. Qs Qu Q, A OR o or nPpB P Pr other A
Residue (%) A (%)

Ala-1 58.50 35.52 5.61 0.37 23.59  26.19 4.42 10.87 9.10 6.42 19.41

Ala-2 59.55  32.93 7.07 0.45 5.03 2346 27.44 5.68 9.34 7.50 6.68 1990 2.34
Ala-3 61.18 30.49 7.95 0.38 2499 27.56 6.57 8.53 7.45 5.94 18.96

Arg-1 65.66 26.34 7.95 0.06 551 28.11  29.82 7.10 8.35 9.11 3.03 14.48 L8
Arg-2 69.37 20.83 9.65 0.16 ' 29.66 31.26 8.75 6.70 7.29 2.26 14.07 '
Asn-1 79.99  17.99 1.90 0.13 394 40.23  34.65 1.62 7.61 4.74 2.62 8.53 153
Asn-2 81.76  14.75 3.35 0.14 ' 4135 3499 2.95 6.29 3.21 2.62 8.59 '
Asp-1 76.36  17.60 5.92 0.13 176 30.65 42.24 5.48 2.39 0.18 4.86 14.21 L62
Asp-2 74.59 18.21 7.05 0.14 ' 3091  40.62 6.56 3.31 0.31 4.27 14.02 '
Cys-1 67.74  25.60 6.49 0.17 438 28.63  33.26 5.84 8.49 7.04 3.81 12.93 204
Cys-2 7212 24.28 341 0.18 31.10 34.86 2.90 8.65 6.41 3.60 12.48

Gln-1 59.01 26.01 14.81 0.16 8.65 26.70 2553 13.52 8.59 9.08 2.82 13.77 4.96
GIn-2 67.66 22.92 9.33 0.09 29.29  30.49 8.60 7.67 6.95 2.66 14.34

Glu-1 62.61 3041 6.25 0.73 417 31.77 23.68 5.77 9.96 11.60  2.79 14.45 201
Glu-2 58.44  32.10 9.32 0.14 29.88  21.67 8.68 11.37 11.87 2.85 13.69

Gly-1 43.01 9.44 37.43  10.13 16.66 5.51 9.81 3.35 3.32 1.46 59.91

Gly-2 46.30 9.08 35.62 9.01 9.87 18.19 6.69 9.24 3.07 2.84 1.53 58.44 473
Gly-3 36.43 9.80 4431 9.46 13.46 5.12 12.73 3.54 3.34 1.49 60.33

Hid-1 6491 25.66 9.32 0.11 318 24.62 33.11 8.12 9.25 7.19 3.58 14.14 71
Hid-2 61.78 25,50 1250 0.22 23.59  31.72 10.83 9.71 6.97 3.34 13.84

Ile-1 5485 45.12 0.04 0.00 429 16.28 29.42 0.03 11.12  19.58 1.64 2194 6.15

Ile-2 50.55 48.12 1.32 0.00 18.00 23.58 1.22 12.64 25.73 1.43 17.41

Leu-1 70.67  24.02 5.16 0.15 274 3594 27.39 4.33 8.33 10.50 1.62 11.90 174
Leu-2 73.08 21.28 5.56 0.08 36.81 29.13 5.03 7.56 9.24 1.41 10.84

Lys-1 74.14  21.13 4.62 0.12 6.14 32.79  32.80 4.24 6.97 7.04 2.10 14.07 599
Lys-2 68.01 24.87 6.96 0.17 ' 30.36  29.88 6.18 8.54 8.81 2.60 13.63 '
D-Ala-1  14.02 0.49 5495 30.54 2242 2486 11.72 9.06 7.30 5.98 18.67
D-Ala-2 11.94 0.46 5447 33.13 8.70 | 22.75 23.82 9.87 9.21 8.85 5.94 19.56 7.63
D-Ala-3 5.33 0.32 61.32  33.03 2475  28.26 4.09 8.75 7.27 6.98 19.91
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Table S6. Effect Size Analysis of the ¢/¢ distributions within defined conformational

regions for the guest residues in replicate simulations.

Difference between Pooled Standard .
Means Deviations Effect Size
Sim #1/Sim #2 ¢ P ¢ P () P
Ala-1/Ala-2 o 0.25 0.62 11.85 19.38 0.02 0.03
Ala-1/Ala-2 oy 0.29 0.03 13.06 15.27 0.02 0.00
Ala-1/Ala-2 0.17 2.51 32.24 27.41 0.01 0.09
Ala-1/Ala-2 nog 0.27 0.05 19.02 12.65 0.01 0.00
Ala-1/Ala-2 o 2.61 0.73 40.56 60.42 0.06 0.01
Ala-1/Ala-2 Py 0.40 0.17 14.15 15.34 0.03 0.01
Ala-1/Ala-2 Py 0.22 0.47 15.85 13.95 0.01 0.03
Ala-1/Ala-3 og 0.14 0.73 12.61 20.60 0.01 0.04
Ala-1/Ala-3 oy 0.10 0.76 13.27 15.39 0.01 0.05
Ala-1/Ala-3 2.34 1.15 31.45 27.38 0.07 0.04
Ala-1/Ala-3 nog 0.22 0.02 18.90 12.64 0.01 0.00
Ala-1/Ala-3 o 1.32 3.10 40.71 60.21 0.03 0.05
Ala-1/Ala-3 Py 0.57 1.53 14.08 15.23 0.04 0.10
Ala-1/Ala-3 Py 0.47 0.18 15.46 13.58 0.03 0.01
Ala-2/Ala-3 og 0.11 0.11 11.62 18.96 0.01 0.01
Ala-2/Ala-3 oy 0.20 0.73 13.26 15.54 0.01 0.05
Ala-2/Ala-3 2.17 3.66 32.93 27.97 0.07 0.13
Ala-2/Ala-3 nog 0.49 0.02 18.77 12.55 0.03 0.00
Ala-2/Ala-3 o 1.29 2.37 40.69 58.96 0.03 0.04
Ala-2/Ala-3 Py 0.18 1.36 14.70 15.93 0.01 0.09
Ala-2/Ala-3 Py 0.25 0.29 15.17 13.37 0.02 0.02
Arg-1/Arg-2 o, 0.20 0.42 11.47 18.91 0.02 0.02
Arg-1/Arg-2 ogr 0.23 0.81 12.45 14.88 0.02 0.05
Arg-1/Arg-2 B 1.30 2.54 25.96 27.32 0.05 0.09
Arg-1/Arg-2 nog 0.40 0.26 14.27 12.44 0.03 0.02
Arg-1/Arg-2 o 0.25 13.83 37.98 59.97 0.01 0.23
Arg-1/Arg-2 Py 0.75 1.21 14.03 14.83 0.05 0.08
Arg-1/Arg-2 Py 0.78 0.74 12.31 13.28 0.06 0.06
Asn-1/Asn-2 o 2.09 5.87 13.64 21.51 0.15 0.27
Asn-1/Asn-2 oy 0.23 0.45 12.71 12.69 0.02 0.04
Asn-1/Asn-2 0.34 0.17 31.23 18.44 0.01 0.01
Asn-1/Asn-2 nog 0.27 0.29 17.63 11.19 0.02 0.03
Asn-1/Asn-2 o 2.80 5.04 35.86 54.94 0.08 0.09
Asn-1/Asn-2 Py 1.81 0.85 13.66 13.71 0.13 0.06
Asn-1/Asn-2 P 0.40 0.92 15.87 13.84 0.02 0.07
Asp-1/Asp-2 o 0.00 0.62 11.65 16.64 0.00 0.04
Asp-1/Asp-2 ogr 0.19 0.26 11.52 12.42 0.02 0.02
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lefertle\l/}i; lll)setween PO(;;ee(‘l, izttzil:;lsard Effect Size

Sim #1/Sim #2 ¢ P ¢ P () P
Asp-1/Asp-2 B 3.22 0.49 30.62 13.67 0.11 0.04
Asp-1/Asp-2 nog 0.38 0.22 17.65 11.23 0.02 0.02
Asp-1/Asp-2 o 3.11 2.96 30.56 29.77 0.10 0.10
Asp-1/Asp-2 Py, 0.70 0.56 16.71 8.87 0.04 0.06
Asp-1/Asp-2 Pr 2.30 0.80 15.11 12.88 0.15 0.06
Cys-1/Cys-2 o, 0.63 7.98 9.83 15.57 0.06 0.51
Cys-1/Cys-2 ogr 0.02 0.32 12.96 13.96 0.00 0.02
Cys-1/Cys-2 B 3.19 2.23 31.83 26.50 0.10 0.08
Cys-1/Cys-2 nog 0.45 0.03 17.70 12.22 0.03 0.00
Cys-1/Cys-2 o 0.67 6.18 36.22 54.16 0.02 0.11
Cys-1/Cys-2 Py 0.80 1.08 14.74 15.51 0.05 0.07
Cys-1/Cys-2 Prr 0.64 0.77 15.36 14.02 0.04 0.05
GIn-1/GIn-2 ap 0.02 1.57 9.84 16.33 0.00 0.10
GIn-1/GIn-2 ar 0.28 0.43 12.90 15.21 0.02 0.03
Gln-1/GIn-2 B 391 3.86 25.67 26.62 0.15 0.15
GlIn-1/GIn-2 nog 0.39 0.15 14.86 12.80 0.03 0.01
GIn-1/GIn-2 o 2.89 9.20 40.57 61.30 0.07 0.15
GlIn-1/GIn-2 Py, 0.58 0.54 13.75 14.75 0.04 0.04
GIn-1/GIn-2 P 0.75 0.34 12.40 13.81 0.06 0.02
Glu-1/Glu-2 ap 0.91 1.89 12.38 19.40 0.07 0.10
Glu-1/Glu-2 ar 0.18 0.73 12.25 15.00 0.02 0.05
Glu-1/Glu-2 B 0.82 1.38 28.02 28.18 0.03 0.05
Glu-1/Glu-2 nog 0.14 0.25 13.85 12.11 0.01 0.02
Glu-1/Glu-2 o 0.29 10.30 38.84 62.07 0.01 0.17
Glu-1/Glu-2 Py 0.81 0.59 14.43 15.74 0.06 0.04
Glu-1/Glu-2 P 0.42 1.25 12.82 14.02 0.03 0.09
Gly-1/Gly-2 or 0.07 0.77 8.82 19.18 0.01 0.04
Gly-1/Gly-2 og 0.08 0.36 13.85 15.48 0.01 0.02
Gly-1/Gly-2 B 0.58 0.33 36.34 34.16 0.02 0.01
Gly-1/Gly-2 nog 0.21 0.29 22.68 13.59 0.01 0.02
Gly-1/Gly-2 o 11.55 31.29 67.86 78.80 0.17 0.40
Gly-1/Gly-2 Py, 0.44 0.30 13.64 16.24 0.03 0.02
Gly-1/Gly-2 Pjr 0.12 1.03 17.36 14.21 0.01 0.07
Gly-1/Gly-3 or 0.19 0.89 9.66 20.95 0.02 0.04
Gly-1/Gly-3 og 0.09 1.05 12.90 14.52 0.01 0.07
Gly-1/Gly-3 B 0.38 0.17 37.45 35.22 0.01 0.00
Gly-1/Gly-3 nog 0.39 0.38 21.18 12.69 0.02 0.03
*Gly-1/Gly-3 o 8.52 161.75 66.22 78.82 0.13 2.05
Gly-1/Gly-3 Py, 0.15 0.42 14.06 17.01 0.01 0.02
Gly-1/Gly-3 Pjr 0.43 1.75 17.14 14.29 0.03 0.12

10
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Difference between Pooled Standard

Means Deviations Effect Size

Sim #1/Sim #2 ¢ P ¢ P () P
Gly-2/Gly-3 or 0.12 0.12 8.40 18.09 0.01 0.01
Gly-2/Gly-3 og 0.01 0.70 14.80 16.67 0.00 0.04
Gly-2/Gly-3 B 0.95 0.15 36.09 33.70 0.03 0.00
Gly-2/Gly-3 nog 0.18 0.08 23.21 13.84 0.01 0.01
*Gly-2/Gly-3 o 20.07 130.46 65.81 77.70 0.30 1.68
Gly-2/Gly-3 Py, 0.30 0.12 13.59 16.35 0.02 0.01
Gly-2/Gly-3 Pjr 0.32 0.71 16.98 14.10 0.02 0.05
Hid-1/Hid-2 o 0.15 1.50 11.47 20.40 0.01 0.07
Hid-1/Hid-2 or 0.02 0.45 11.96 14.06 0.00 0.03
Hid-1/Hid-2 p 2.26 5.23 29.06 25.56 0.08 0.20
Hid-1/Hid-2 nog 0.06 0.50 15.71 12.09 0.00 0.04
Hid-1/Hid-2 o 1.48 3.55 44.45 61.39 0.03 0.06
Hid-1/Hid-2 Py 2.56 4.34 15.00 15.64 0.17 0.28
Hid-1/Hid-2 P 0.40 1.26 14.49 14.00 0.03 0.09
Tle-1/Tle-2 oy, 24.28 8.23 50.90 65.25 0.48 0.13
Ile-1/Tle-2 ag 0.57 3.25 11.29 16.01 0.05 0.20
Ile-1/1le-2 B 1.24 4.23 22.48 27.21 0.06 0.16
Ile-1/Tle-2 nog 1.83 2.58 12.05 12.07 0.15 0.21
Ile-1/Tle-2 o 2.52 0.97 22.07 41.87 0.11 0.02
Tle-1/Tle-2 Py 0.98 1.36 16.00 14.79 0.06 0.09
Ile-1/1le-2 Pr 0.13 0.70 10.43 13.59 0.01 0.05
Leu-1/Leu-2 o, 0.54 5.55 11.46 18.44 0.05 0.30
Leu-1/Leu-2 oagr 0.32 0.69 12.67 14.40 0.03 0.05
Leu-1/Leu-2 B 1.84 3.00 25.03 25.98 0.07 0.12
Leu-1/Leu-2 nog 0.36 0.36 14.06 12.04 0.03 0.03
Leu-1/Leu-2 o 0.87 3.72 37.09 61.02 0.02 0.06
Leu-1/Leu-2 Py 0.53 0.95 14.14 15.34 0.04 0.06
Leu-1/Leu-2 Prr 0.30 0.17 12.81 13.83 0.02 0.01
Lys-1/Lys-2 o 0.07 2.13 12.19 20.01 0.01 0.11
Lys-1/Lys-2 or 0.23 0.13 12.12 14.45 0.02 0.01
Lys-1/Lys-2 2.49 2.17 28.30 29.75 0.09 0.07
Lys-1/Lys-2 nog 0.54 0.24 13.49 11.88 0.04 0.02
Lys-1/Lys-2 o 0.60 4.58 34.38 58.40 0.02 0.08
Lys-1/Lys-2 Py, 0.69 0.15 15.67 16.64 0.04 0.01
Lys-1/Lys-2 Pjg 0.74 0.89 13.14 15.00 0.06 0.06

*0 pertains to anywhere on the Ramachandran plot (the “other” region) that does not fall within
well-defined conformational regions. Hence, due to the large area and multimodal natures of

these distributions, the effect size is misleading. As the interest is in determining the size of an

11
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effect between the sampling of the defined conformational regions, these were excluded from

defining a threshold value.
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Table S7. Effect Size Analysis of the L versus D ¢/y distributions within defined

conformational regions of the Ramachandran plot for the pentapeptide guest residues.

L-amino acids D-amino acids Difference Pooled

Standard Standard between Standard Effect Size

Mean Deviation Mean Deviation Means Deviations
State 6 v 0w 6y 0w | e w6 v | ey
Ala-1 o 52.8 75.2 11.2 18.4 -52.3 -73.9 11.3 18.7 0.4 1.2 11.3 18.6 0.04 0.07
Ala-1 og -79.8 -45.1 13.1 15.2 79.9 45.2 13.0 15.3 0.2 0.2 13.0 15.2 0.01 0.01
Ala-1 |3 -117.6 128.3 33.1 28.8 113.9 -124.8 33.8 28.2 3.7 3.5 334 28.5 0.11 0.12
Ala-1 nog | -129.0 -32.1 18.7 12.5 128.8 31.8 18.6 124 0.2 0.3 18.7 12.4 0.01 0.03
Ala-1 o -126.5 1.1 40.1 60.9 129.9 -5.7 49.2 62.6 3.4 4.7 448 61.8 0.08 0.08
Ala-1 P -77.9 148.4 14.8 16.1 77.3 -147.5 14.8 16.1 0.5 0.8 14.8 16.1 0.04 0.05
Ala-1 Pr -148.7 72.7 15.8 13.9 149.1 -72.7 15.7 13.9 0.4 0.0 15.8 13.9 0.02 0.00
Arg-l oL 52.5 77.6 10.9 18.1 -52.2 -77.3 11.1 17.7 0.3 0.2 11.0 17.9 0.03 0.01
Arg-] OR -82.2 -45.6 12.2 14.7 81.9 45.9 12.3 14.8 0.3 0.3 12.3 14.7 0.02 0.02
Arg-l [3 -109.7 125.2 27.3 28.1 110.8 -128.4 26.8 29.2 1.1 32 27.1 28.6 0.04 0.11
Arg-l nog | -120.8 -33.0 13.9 12.3 120.8 334 13.9 12.2 0.0 0.4 13.9 12.2 0.00 0.03
Arg-l 0 -114.3 -14.2 37.6 60.2 113.1 20.0 38.1 60.7 1.3 5.8 37.8 60.4 0.03 0.10
Arg-l P -79.5 148.5 14.9 15.6 79.9 -149.1 14.8 15.6 0.5 0.6 14.9 15.6 0.03 0.04
Al‘g—l Prr -136.1 74.1 134 14.2 134.4 -74.2 12.6 14.0 1.7 0.1 13.0 14.1 0.13 0.01
Ash-1 o 53.4 83.9 11.5 17.6 -52.7 -82.4 11.5 18.1 0.6 1.6 11.5 18.0 0.05 0.09
Ash-1 ag -80.5 -44.3 12.5 12.2 79.0 433 13.1 12.5 1.5 1.1 12.8 12.3 0.12 0.09
Ash-1 [3 -106.7 109.6 33.6 13.0 107.3 -111.3 34.5 13.6 0.6 1.7 34.2 134 0.02 0.13
Ash-1 nog | -127.2 -35.5 18.5 10.9 126.6 352 18.3 11.1 0.6 0.3 18.4 11.0 0.03 0.03
Ash-1 0 -129.8 -29.2 374 51.2 125.1 5.2 52.4 62.9 4.6 24.0 45.4 57.3 0.10 0.42
Ash-1 P -76.1 130.9 14.7 9.3 75.7 -131.8 14.6 9.8 0.4 0.9 14.6 9.6 0.03 0.09
Ash-1 PR -146.9 78.9 15.5 13.6 147.0 -80.5 16.0 13.5 0.0 1.6 15.7 13.6 0.00 0.12
Asn-1 o 50.5 76.2 11.8 19.4 -53.2 -80.6 11.2 18.3 2.6 4.5 11.4 18.6 0.23 0.24
Asn-1 ag -80.4 -44.9 12.6 12.7 80.0 455 12.7 124 0.3 0.6 12.6 12.6 0.03 0.05
Asn-1 [3 -106.9 113.8 324 19.0 104.4 -112.0 324 17.1 2.5 1.9 324 18.1 0.08 0.10
Asn-1 nog | -125.0 -35.5 17.5 11.2 125.9 35.7 17.8 11.1 1.0 0.2 17.7 11.2 0.06 0.01
Asn-1 o -120.5 -26.2 354 55.8 123.1 29.6 40.2 56.2 2.6 34 37.9 56.0 0.07 0.06
Asn-1 Py, -76.5 139.0 14.9 14.6 77.3 -138.2 14.7 14.5 0.8 0.8 14.8 14.6 0.05 0.05
Asn-1 P -145.9 78.8 15.9 13.8 146.7 -78.5 15.8 13.7 0.7 0.3 15.9 13.7 0.04 0.03
Asp-] oL 51.8 72.6 11.1 15.7 -51.5 -72.8 11.2 15.9 0.3 0.1 11.2 15.8 0.03 0.01
Asp-] OR -83.0 -34.5 11.6 12.4 83.0 34.0 11.4 12.4 0.0 0.5 11.5 124 0.00 0.04
Asp-] [3 -98.6 101.4 29.1 12.3 94.3 -101.0 27.5 11.8 4.2 0.3 28.0 12.0 0.15 0.03
Asp-l nog | -126.2 -27.5 17.8 114 126.6 27.3 18.0 114 0.3 0.2 17.9 114 0.02 0.02
Asp-l 0 -129.1 17.3 29.8 29.2 129.0 -23.4 334 30.6 0.2 6.1 31.7 29.9 0.01 0.20
ASp-l P -77.4 128.2 14.1 7.1 78.1 -128.3 14.6 7.2 0.7 0.0 14.4 7.2 0.05 0.01
ASp—l Pr -147.5 70.9 154 13.1 145.7 -71.1 15.5 13.3 1.8 0.2 15.5 13.2 0.11 0.01
Cys-l o, 51.9 70.5 11.3 18.3 -51.9 -73.1 11.1 18.3 0.0 2.6 11.2 18.3 0.00 0.14
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L-amino acids D-amino acids Difference Pooled

Standard Standard between Standard Effect Size

Mean Deviation Mean Deviation Means Deviations
State ) Y ) Y ) Y ) Y ) Y ) Y ) Y
Cys-1og | -80.8  -439 12.8 13.8 81.8 42.9 12.5 14.9 1.0 1.1 12.6 143 0.08 0.07
Cys-1B -116.6 1250  31.8 26.7 1112 -128.6 288 29.0 5.4 3.6 30.2 28.0 0.18 0.13
Cys-1nag | -126.1  -33.0 17.3 12.1 1232 31.0 15.6 12.4 2.9 2.1 16.6 12.2 0.18 0.17
Cys-10 -1246  -15 37.8 54.9 118.5 1.8 433 60.5 6.1 9.3 40.9 58.0 0.15 0.16
Cys-1 Py | -78.0  147.6 15.1 15.8 79.6  -1492 149 15.8 1.6 1.7 15.0 15.8 0.11 0.10
Cys-1 PR | -1441 742 15.6 14.2 140.1  -733 14.9 14.2 4.0 0.9 15.2 14.2 0.26 0.06
Glh-1 oy 53.1 75.9 10.5 18.4 536 -74.0 10.6 18.0 0.5 1.9 10.5 18.3 0.05 0.10
Glh-1 ag | -81.0  -46.4 12.4 14.6 82.0 45.5 12.3 14.9 1.0 0.9 12.4 14.7 0.08 0.06
Glh-18 -107.2 1227 265 26.5 1135 -1249 277 27.5 6.3 22 27.0 26.9 0.23 0.08
Glh-1 nog | -1212  -33.1 14.0 12.4 1228 324 14.4 12.4 1.6 0.7 14.2 12.4 0.11 0.05
Glh-1 0 -117.3 -8.8 422 60.8 119.0 11.6 332 55.3 1.7 2.8 37.6 57.9 0.05 0.05
Glh-1 Py | -81.3 1462 14.6 15.7 80.3  -1478 148 15.6 1.0 1.7 14.7 15.7 0.07 0.11
Glh-1 P | -1373 733 13.1 14.2 1370  -73.4 12.8 14.1 0.2 0.0 12.9 14.2 0.02 0.00
Gln-1 o 526 73.8 10.8 18.4 524 750 10.8 17.7 0.2 1.2 10.8 18.2 0.02 0.07
Gln-1 o | -81.1 -45.3 12.6 15.0 81.4 45.6 125 14.8 0.4 0.3 12.6 14.9 0.03 0.02
Gln-18 -104.9 1203 25.7 26.7 106.4  -124.0 264 28.2 1.6 3.7 26.1 27.4 0.06 0.14
Gln-1 nog | -121.2  -33.1 14.1 123 1209  33.0 13.9 12.2 0.3 0.1 14.0 123 0.02 0.01
Gln-1 o -111.9 9.2 44.0 62.6 112.3 12.8 35.0 60.7 0.3 3.6 39.8 61.7 0.01 0.06
Gln-1Py; | -80.0  147.0 14.5 15.6 80.0  -1485  14.6 15.7 0.0 1.5 14.6 15.7 0.00 0.10
Gln-1Pr | -1352 749 12.4 13.9 1354 -74.7 12.7 14.1 0.2 0.2 12.6 14.0 0.02 0.01
Glu-1 oy 523 75.9 10.8 16.9 -52.1 -76.7 11.1 17.7 0.2 0.7 10.9 17.2 0.02 0.04
Glu-1og | -803  -46.1 12.5 15.1 80.6 45.5 12.4 15.2 0.3 0.6 12.4 15.2 0.03 0.04
Glu-1p -103.3 1214 279 27.6 98.9  -1180  26.0 26.1 4.4 3.4 26.1 26.8 0.16 0.13
Glu-1 nog | -1208  -32.3 14.0 12.4 1208 324 143 12.3 0.0 0.1 14.2 12.4 0.00 0.01
Glu-1 0 -1084  -16.7 41.6 62.6 108.7 7.2 333 61.1 0.3 9.5 37.8 61.9 0.01 0.15
Glu-1Py | -78.6 1472 14.2 15.8 78.8  -1469 143 15.6 0.1 0.3 143 15.7 0.01 0.02
Glu-1Pr | -1349 740 12.5 14.0 1354 744 13.0 14.1 0.5 0.4 12.7 14.0 0.04 0.03
Hid-1 o 53.7 77.0 10.5 18.6 528 <779 11.0 18.1 0.9 0.9 10.7 18.4 0.08 0.05
Hid-1 og | -826  -445 12.1 14.4 80.6 44.6 12.7 14.7 2.0 0.1 12.5 14.6 0.16 0.01
Hid-1 B -114.1 1251 27.7 26.8 109.9  -127.1 299 28.1 42 2.0 28.9 275 0.14 0.07
Hid-1 nag | -1237  -32.7 15.9 12.3 1232 327 16.3 12.3 0.5 0.0 16.1 123 0.03 0.00
Hid-1 o -1204 9.0 41.0 59.6 112.3 1.2 40.9 64.3 8.0 22 41.0 61.8 0.20 0.03
Hid-1 Py | -825 1467 15.0 16.2 783  -147.8 148 15.7 4.1 1.1 14.9 15.9 0.28 0.07
Hid-1 P | -1392  75.1 14.5 14.2 139.0  -75.8 14.8 14.5 0.2 0.7 14.6 143 0.01 0.05
Hie-1 o 52.9 78.7 11.2 19.0 532 -78.0 10.8 18.4 0.4 0.7 10.9 18.6 0.04 0.04
Hie-1 ag | -81.1 -44.4 12.4 14.7 82.6 44.7 12.2 143 1.5 0.4 12.3 14.5 0.12 0.03
Hie-1 B -111.4 1280 304 28.1 110.6  -122.0 303 24.8 0.8 6.0 30.4 26.4 0.03 0.23
Hie-1 nog | -1240  -31.8 16.6 125 123.8 331 15.9 12.1 0.3 1.3 16.3 123 0.02 0.11
Hie-1 o -1152  -13.9 39.3 60.3 119.5 9.3 46.9 62.7 42 4.6 433 61.5 0.10 0.08
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L-amino acids D-amino acids Difference Pooled
Standard Standard between Standard Effect Size
Mean Deviation Mean Deviation Means Deviations

State O v 6w 0w 0w |6 w0y | o v
Hie-1 Py, -78.4 148.8 14.6 15.6 80.2 -142.9 15.2 15.6 1.8 5.9 14.8 15.6 0.12 0.38
Hie-1 P -140.6 75.9 15.5 14.3 140.7 -75.3 15.5 14.6 0.0 0.5 15.5 14.5 0.00 0.04
Hip-l oL 49.3 78.1 12.5 17.6 - - - - - - - - -
Hip-] OR -82.8 -41.8 11.9 14.2 83.8 42.4 12.0 14.2 1.0 0.6 11.9 14.2 0.08 0.04
Hip-l |3 -132.5 131.9 23.5 253 133.1 -130.6 224 25.0 0.6 1.3 22.9 25.2 0.03 0.05
Hip-] nog | -130.5 -32.0 15.5 12.4 130.7 31.8 15.2 124 0.2 0.2 154 124 0.02 0.02
Hip-l 0o -134.2 1.1 30.1 49.3 134.1 1.0 18.4 455 0.1 2.1 24.7 47.4 0.00 0.04
Hip—l P -83.2 147.9 154 16.2 86.2 -145.8 14.7 16.1 3.0 2.0 15.1 16.2 0.20 0.13
Hip-l Pr -143.3 72.7 12.5 13.9 142.0 -72.8 12.2 14.0 1.3 0.1 12.4 14.0 0.10 0.01
Leu-1 o 52.5 82.6 11.1 17.9 -53.1 -79.4 11.0 18.1 0.6 32 11.0 18.0 0.06 0.18
Leu-1 ag -80.7 -45.9 12.6 14.4 80.9 46.3 12.5 14.2 0.2 0.4 12.5 14.3 0.02 0.03
Leu-1 [3 -101.6 121.6 25.2 27.5 103.7 -120.6 26.3 26.1 2.2 1.1 25.8 26.8 0.08 0.04
Leu-1 nog | -119.2 -34.5 14.0 11.9 118.9 34.6 13.9 11.9 0.2 0.1 14.0 11.9 0.02 0.01
Leu-1o0 -107.3 -33.9 40.0 64.7 107.3 38.3 31.1 59.8 0.0 4.4 36.0 62.4 0.00 0.07
Leu-1 Py, -80.4 147.2 14.7 15.9 80.2 -147.2 14.7 15.7 0.2 0.0 14.7 15.8 0.01 0.00
Leu-1 Pr -133.4 76.3 12.8 14.3 136.1 -77.1 14.3 14.4 2.7 0.8 13.6 14.3 0.20 0.05
Lys-l o, 52.6 75.6 11.0 18.5 -52.6 -79.4 11.1 17.8 0.0 3.8 11.0 18.1 0.00 0.21
LyS-l OR -81.7 -46.0 12.3 14.7 81.4 455 12.5 14.6 0.2 0.5 12.4 14.7 0.02 0.03
Lys-l |3 -110.3 127.1 26.8 28.5 107.5 -124.6 26.0 28.3 2.8 2.5 26.4 28.4 0.10 0.09
Lys-l nog | -120.8 -33.7 13.9 12.1 121.0 334 14.2 12.2 0.2 0.2 14.0 12.2 0.01 0.02
Lys-l 0 -113.2 -28.0 31.2 56.8 114.1 20.0 31.7 58.5 0.9 8.0 31.5 57.6 0.03 0.14
LyS—l P -80.6 148.2 14.8 15.6 80.5 -148.1 14.8 15.9 0.2 0.1 14.8 15.8 0.01 0.01
LyS-l Pr -134.1 73.9 12.3 14.3 135.0 -74.1 13.2 14.3 0.9 0.2 12.8 14.3 0.07 0.02
Met-1 o 52.4 74.0 10.8 17.6 -52.4 -78.7 11.1 17.5 0.0 4.7 10.8 17.6 0.00 0.27
Met-1 ag -81.2 -46.2 12.6 14.7 82.0 46.1 12.2 14.6 0.8 0.1 12.4 14.6 0.07 0.01
Met-1 [3 -104.8 120.9 25.6 27.1 108.5 -124.7 26.4 28.1 3.7 3.8 26.0 27.7 0.14 0.14
Met-1 nog | -120.2 -33.5 14.0 12.2 120.1 33.6 13.9 12.1 0.1 0.2 14.0 12.2 0.01 0.02
Met-1 o -112.2 -22.3 38.8 60.3 112.3 26.0 27.3 59.0 0.0 3.8 334 59.6 0.00 0.06
Met-1 Py -80.8 147.2 14.6 15.9 81.0 -147.9 14.7 15.7 0.3 0.6 14.7 15.8 0.02 0.04
Met-1 Pir -135.1 74.6 12.9 14.2 134.7 -74.8 12.9 14.2 0.4 0.2 12.9 14.2 0.03 0.01
Phe-1 o 51.5 75.4 11.7 18.0 -52.6 -78.6 10.5 17.8 1.1 32 10.8 17.9 0.10 0.18
Phe-1 oy -82.3 -43.6 12.2 13.9 82.8 439 11.9 13.7 0.5 0.3 12.0 13.8 0.04 0.02
Phe-1 |3 -114.4 126.0 28.8 26.0 111.9 -123.6 30.4 25.2 2.5 2.4 29.5 25.7 0.09 0.09
Phe-1 nog | -123.5 -33.0 16.0 12.0 122.9 332 15.8 12.0 0.6 0.2 15.9 12.0 0.04 0.02
Phe-1 o -117.1 -15.4 29.9 56.3 119.0 13.6 40.0 58.9 1.8 1.8 354 57.7 0.05 0.03
Phe-1 P -81.0 146.8 15.0 15.9 79.6 -144.3 15.0 154 1.4 2.4 15.0 15.7 0.10 0.16
Phe-1 Pr -140.3 76.8 15.2 14.4 138.9 -74.8 14.5 14.6 1.4 2.0 14.9 14.5 0.09 0.14
Pro-1 ag -63.0 -49.6 8.9 13.4 63.0 48.5 9.1 13.7 0.1 1.1 9.0 13.5 0.01 0.08
Pro-1 B -67.2 113.7 9.0 19.8 67.2 -114.8 9.1 21.6 0.0 1.1 9.0 20.7 0.00 0.05
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L-amino acids D-amino acids Difference Pooled

Standard Standard between Standard Effect Size

Mean Deviation Mean Deviation Means Deviations
State O v 6w 0w 0w |6 w0y | o v
Pro-1 o0 -47.9 139.6 9.7 32.9 47.4 -140.0 9.0 26.5 0.5 0.4 9.3 29.7 0.05 0.01
Pro-1 Py -65.0 146.0 8.5 15.2 65.1 -147.1 8.4 15.1 0.1 1.1 8.4 15.2 0.01 0.07
Ser-1 o 51.6 74.6 114 18.1 -52.0 -73.9 11.1 18.3 0.3 0.8 11.3 18.2 0.03 0.04
Ser-1 agr -79.2 -42.7 13.1 15.3 79.2 42.3 13.1 15.6 0.0 0.4 13.1 154 0.00 0.02
Ser-1 ﬁ -94.3 128.6 26.6 33.1 96.5 -132.5 27.7 33.7 2.2 3.9 27.1 334 0.08 0.12
Ser-1 nog -119.4 -30.6 14.3 12.4 119.4 30.4 14.4 12.5 0.0 0.2 14.3 12.5 0.00 0.01
Ser-1 o -96.2 24.7 37.3 74.0 96.9 -21.6 33.6 73.7 0.7 3.1 355 73.8 0.02 0.04
Ser-1 Py -75.8 150.9 14.2 16.2 75.8 -151.3 14.0 15.9 0.0 0.3 14.1 16.0 0.00 0.02
Ser-1 Pr -137.1 73.4 14.2 14.0 138.0 -73.1 14.9 14.2 0.9 0.4 14.6 14.1 0.06 0.03
Trp-l o 52.5 79.3 10.8 18.0 -52.2 -77.9 10.7 18.1 0.3 1.3 10.8 18.1 0.03 0.07
Trp-l OR -82.1 -44.1 12.3 13.8 83.1 448 11.9 13.8 0.9 0.7 12.1 13.8 0.08 0.05
Trp-l |3 -113.5 124.9 29.0 26.4 113.3 -127.9 28.9 27.4 0.2 3.0 29.0 26.9 0.01 0.11
Trp-] nogr | -123.6 -32.7 16.4 12.1 123.3 33.1 16.0 12.0 0.3 0.4 16.2 12.0 0.02 0.04
Trp-l o -121.1 -9.7 41.1 58.0 118.6 26.9 35.0 56.5 2.5 17.2 38.3 57.3 0.07 0.30
Tl‘p—l P -80.8 145.9 15.0 15.6 80.9 -146.5 15.1 15.8 0.1 0.6 15.0 15.7 0.01 0.04
Trp-l Pr -138.0 74.6 14.5 14.4 139.0 -75.0 15.0 14.7 1.1 0.4 14.7 14.5 0.07 0.03
Tyr-l oL 52.4 77.8 10.9 18.2 -52.6 -75.6 10.7 18.6 0.1 2.1 10.8 18.4 0.01 0.12
Tyr-l OR -82.8 -44.1 12.0 13.9 82.5 441 12.2 13.6 0.2 0.0 12.1 13.7 0.02 0.00
Tyr-l |3 -115.0 1243 30.0 25.5 110.8 -122.8 294 25.5 4.2 1.5 29.7 25.5 0.14 0.06
Tyr-] nog | -1244 -32.6 16.4 12.2 123.6 32.9 16.5 12.1 0.8 0.2 16.4 12.1 0.05 0.02
Tyr-l 0 -120.8 -4.6 46.8 61.0 119.6 20.0 36.9 56.3 1.2 154 425 58.9 0.03 0.26
Tyr—l P -80.7 144.9 15.1 15.7 79.9 -144.5 14.8 15.7 -0.8 0.4 14.9 15.7 0.05 0.03
Tyr-l Pr -141.2 77.0 15.1 14.3 138.7 -76.7 14.4 14.3 2.5 0.4 14.8 14.3 0.17 0.03
Val-1 o 52.7 83.2 11.2 16.3 -48.0 -84.9 15.0 16.0 4.7 1.7 11.5 16.3 0.41 0.10
Val-1 ag -83.6 -43.3 114 14.4 84.1 41.7 11.1 15.1 0.6 1.6 11.3 14.7 0.05 0.11
Val-1 |3 -112.4 141.3 233 28.8 112.0 -141.9 23.1 28.9 0.4 0.6 232 28.9 0.02 0.02
Val-1 nogr | -120.1 -28.0 12.6 13.4 120.1 27.3 12.7 134 0.0 0.7 12.7 134 0.00 0.05
Val-1 o -116.2 8.8 29.2 49.0 113.6 -11.3 28.5 51.1 2.6 2.5 28.8 50.0 0.09 0.05
Val-1 Py, -79.4 152.7 15.0 14.9 79.9 -153.2 14.9 14.8 0.4 0.5 14.9 14.9 0.03 0.03
Val-1 Pr -132.9 72.7 11.1 14.6 131.9 -74.8 10.8 14.9 0.9 2.1 10.9 14.7 0.09 0.14
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