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Supporting Material Figure Legends

Figure S1. Convergence of guest residue sampling across different portions of the trajectories
and in replicate simulations under native conditions. Comparison of fraction of time spent in
each of the 64 possible conformational states over different portions of the trajectory (above) and
across replicate simulations (below) for GGAGG (a), GGGGG (b), and GGWGG (c) in water at
298 K.

Figure S2. Convergence of guest residue sampling across different portions of the trajectories
and in replicate simulations under chemically denaturing conditions. Comparison of fraction of
time spent in each of the 64 possible conformational states over different portions of the
trajectory (above) and across replicate simulations (below) for GGAGG (a), GGGGG (b), and
GGWGG (c) in 8M urea at 298 K.

Figure S3. Intramolecular interactions do not change in response to host peptide sequence
or environment. (A) Hydrogen bond formation in GGAGG, water 298 (left) and in AAAAA,
water 298 (right). (B) Hydrophobic interactions in AAAAA, water 298 (left) and in water 498

(right).
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H,0, 298 K

C) GGWGG
H,0,298 K
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A) GGAGG
8M Urea, 298 K

B) GGGGG
8M Urea, 298 K

C) GGWGG
BM Urea, 298 K
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Table S1. Correlation coefficients (R) between initial and latter portions of the GGXGG trajectories for
the 64 conformational states populated by the three central residues.

Guest X Water 8M Urea Water
Residue 298 K* 298 K+t 498 K8§
Ala-1 0.99 1.00 0.99
Ala-2 0.99 0.98 1.00
Ala-3 0.97 0.99 0.99
Arg 0.99 0.99 0.99
Asn 0.99 0.99 1.00
Asp 0.99 0.99 0.99
Ash 0.98 0.99 0.99
Cyh 0.98 0.98 0.99
GlIn 0.97 0.97 0.99
Glu 0.99 0.98 1.00
Glh 0.95 0.99 1.00
Gly-1 0.99 0.99 0.99
Gly-2 0.99 0.98 0.95
Gly-3 0.99 0.99 0.98
Hid 0.97 0.99 0.98
Hie 0.99 0.98 0.99
Hip 0.97 0.98 0.99

lle 0.99 0.98 0.99
Leu 0.99 0.96 0.99
Lys 0.99 0.99 0.99
Met 0.98 0.98 0.99
Phe 1.00 0.99 0.99
Pro 0.98 0.99 0.99
Ser 1.00 0.99 0.99
Thr 0.99 0.97 1.00

Trp-1 0.98 0.98 0.99
Trp-2 0.99 0.96 -
Trp-3 0.99 0.97 -
Tyr 0.97 0.99 0.99
Val 0.99 0.98 0.99
Average 0.99 0.98 1.00

The latter portions were that part of the trajectory (production dynamics) used for analysis. The start position
and length of the production dynamics for each set of simulations was defined by the convergence behavior as
exhibited in Figure X. *last 300 ns, flast 500 ns, §last 50 ns.



Table S2. Conformational propensities of the guest residues (X) in GGXGG in water at 298 K

Population Frequency (%)

By quadrant By specific conformational region
X Qo Qp QuL Qo oR str oL B NPOE Pie  Pir  Other
Ala 585 328 8.2 0.4 23.2  26.8 6.7 19.3 9.3 8.0 6.2 19.6
Ala 56.3 34.6 8.7 0.4 23.3 252 7.2 20.9 10.0 8.9 6.6 189
Ala 549 33.0 117 0.4 218 255 100 199 9.6 8.4 6.3 184
Arg 70.0 245 5.4 0.1 30.2 31.7 4.7 17.1 7.9 8.3 2.7 14.6
Asn 77.0 179 5.0 0.1 39.6 328 4.4 13.6 8.1 4.2 2.7 8.3
Asp 70.7 195 9.6 0.1 28.8  38.9 9.1 5.3 3.4 0.4 52 143
Ash 73.1 1938 6.9 0.2 35.6 33.6 6.1 15.1 9.6 3.6 3.6 7.9
Cyh 59.2  34.0 6.7 0.1 24.3 278 5.8 233 107 111 41 16.2
Gln 68.8 28.2 2.9 0.1 30.6 30.3 2.5 20.2 9.2 9.8 3.1 145
Glu 609 328 6.2 0.1 31.0 229 5.7 245 108 125 3.0 142
Glh 544 235 219 0.2 258 226 200 16.9 7.9 8.0 29 1238
Gly 40.3 9.6 40.4 9.7 15.2 5.6 11.1 6.9 3.3 3.1 1.6  60.0
Gly 41.1 9.1 41.1 8.7 16.1 5.4 11.6 6.6 3.1 3.1 14 59.3
Gly 39.2 94 42.3 9.1 15.5 5.3 11.8 6.9 3.2 3.2 15 59.6
Hid 67.0 25.9 7.0 0.1 265 334 6.2 19.3 9.4 7.8 33 134
Hie 70.3  25.9 3.7 0.1 33.2 30.0 3.0 18.6 8.3 101 21 133
Hip 70.1 295 04 <01 | 169 450 0.2 12.8 7.8 2.0 89 191
lle 50.8 491 0.1 <<01| 175 243 0.1 38.2 130 248 16 187
Leu 70.3 237 59 0.1 352 277 5.2 20.1 8.2 11.2 16 110
Lys 716 243 4.1 <01 | 31.7 313 3.7 17.7 8.3 8.3 28 1338
Met 68.0 26.0 59 0.2 31.3 287 5.3 19.5 8.6 9.9 25 137
Phe 68.2 245 7.2 0.1 284 335 6.4 19 9.5 8.3 26 11.3
Pro 21.0 79.0 - - 19.2 <<0.1 - 73.3 144 589 - 7.5
Ser 549  39.3 5.6 0.2 29.0 17.0 5.0 315 110 197 21 161
Thr 69.4 29.9 0.7 0.0 418 227 0.6 22.8 8.7 137 09 115
Trp 70.1 241 5.6 0.2 28.7 34.6 5.0 18.2 8.7 8.5 25 120
Trp 67.2 21.8 109 0.1 27.1 342 9.8 16.3 7.9 7.4 22 114
Trp 724 199 7.4 0.2 304 36.1 6.7 12.5 6.9 6.4 23 112
Tyr 714 244 4.1 0.1 29.8 352 3.6 18.2 9.0 7.9 29 116
Val 575 40.7 1.7 - 21.0 29.9 1.6 298 110 181 18 165




Table S3. Conformational propensities of the guest residues (X) in AAXAA in water at 298 K

Population Frequency (%)

By quadrant By specific conformational region

X Qo Qp QaL Qo oR Ns:r oL B NPOE PiL Pur  Other
Ala | 46.2 398 136 0.4 203 181 116 289 128 137 6.6 16.9
Ala 417 418 16.2 0.4 17.7 16.1 14.0 32.2 144 154 6.1 16.2
Ala | 45.6 417 124 0.3 203 173 104 31.3 137 152 6.5 16.6
Arg | 55.6 338 103 0.2 26.6  21.7 9.2 28 120 145 3.4 12.6
Asn | 59.2 334 7.3 0.1 340 216 6.3 27.7 16.0 8.7 4.9 8.5
Asp | 67.8 218 103 0.1 29.2  36.2 9.7 6.9 4.6 0.4 6.5 135
Ash | 65.4 245 100 0.1 36,5 254 9.1 20 12.3 5.4 3.9 7.5
Cyh | 482 414 10.0 0.4 20.8  20.3 8.8 332 143 173 4.3 14.3
Gin | 482 322 194 0.2 229 188 17.7 264 110 141 3.2 12.2
Glu | 506 368 124 0.2 259 181 114 289 127 145 4.2 13.2
Glh | 514 339 146 0.1 227 222 133 264 117 130 4.2 12.9
Gly | 41.2 9.2 39.4 102 | 14.2 3.2 115 8 3.7 3.9 1.2 62.4
Hid | 62.3 29.6 8.0 0.1 27.3  28.3 7.2 23.1 118 9.5 4.0 11.9
Hie | 546 351 10.2 0.1 27.9  20.0 8.9 295 131 149 3.0 12.2
Hip | 423 271 301 0.5 8.8 282 247 166 10.3 3.2 8.2 16.6
lle 39.6 55.7 47 <<0.1] 155 170 4.4 46.1 142 314 1.8 15.7
Leu | 61.1 21.0 176 0.3 33.7 212 158 18 6.9 10.4 1.3 10.7
Lys | 552 321 125 0.2 272 211 113 263 109 140 3.3 12.2
Met | 51.0 28.7 20.0 0.3 253 19.7 180 23 10.0 117 2.8 12.4
Phe | 56.8 258 17.2 0.2 264 251 155 204 105 8.3 3.2 10.9
Pro 51 94.9 - - 3.1 - - 894 112 782 - 7.6
Ser 45.0 499 5.0 0.1 240 10.2 4.5 446 127 313 1.7 15.5
Thr | 55.0 443 0.7 <01 | 3577 142 0.7 381 123 255 1.2 10.6
Trp | 623 260 116 0.2 286 280 105 205 108 8.1 3.2 10.8
Tyr | 540 257 20.0 0.3 240 244 180 201 109 7.5 3.7 11.6
Val 42.3  56.5 12 <<01]| 16.8 19.0 1.1 494 170 314 2.3 12.3




Table S4. Difference in the sampling of conformational regions (%) of GGXGG relative to AAXAA in

water at 298 K

Population Frequency (%)

By quadrant By specific conformational region
X Qu Qp QuL Qo aR Nj:l’ oL B NPOE PuL Pir Other
Ala 123  -6.9 -5.5 0.1 2.9 8.7 -4.9 -9.6 -3.5 -5.6 -0.3 2.7
Arg 143 -93 -4.9 -0.1 3.6 100 -45 -109 41 -6.2 -0.7 2.0
Asn 178 -155 -23 <01 5.6 112 -19 -141 -80 -4.5 -2.2 -0.2
Asp 3.0 -2.3 -0.7 <0.1 -0.5 2.7 -0.6 -1.6 -11  <<01 -13 0.8
Ash 7.7 -4.7 -3.1 0.1 -0.9 8.1 -2.9 -4.8 -2.7 -1.8 -0.3 0.4
Cyh 110 -74 -3.4 -0.2 3.5 7.5 -3.0 -100 -35 -6.2 -0.2 1.9
Gln 207 -40 -165 -0.1 7.6 114 -152 -6.2 -1.7 -4.3 -0.2 2.3
Glu 10.3 -4.0 -6.2 -0.1 5.1 4.7 -5.7 -4.4 -1.9 -1.9 -1.2 1.0
Glh 30 -104 73 0.1 3.1 0.4 6.7 -9.5 -3.8 -5.0 -1.3 -0.1
Gly -0.8 0.4 1.0 -0.5 1.1 2.4 -0.3 -1.1 -0.4 -0.7 0.3 -2.4
Hid 4.7 -3.8 -0.9 <0.1 -0.8 5.1 -1.0 -4.5 -2.4 -1.7 -0.7 15
Hie 158 -93 -6.5 <01 5.3 100 -5.8 -10.2 -438 -4.8 -0.9 1.1
Hip 27.7 24 297 -04 8.1 169 -245 -38 -2.5 -1.2 0.7 2.5
lle 111 -6.6 46 <-01| 20 7.3 -4.3 -7.9 -1.2 -6.6 -0.2 3.0
Leu 9.2 28 -118 -0.1 1.6 6.5 -106 2.1 1.3 0.7 0.3 0.3
Lys 164 -7.8 -8.4 -0.1 4.6 103 -7.6 -8.7 -2.6 -5.8 -0.5 1.6
Met 170 -27 -142 -01 6.0 9.0 -128 -36 -1.4 -1.9 -0.3 1.3
Phe 114 -13 -100 <-01| 20 8.5 -9.2 -1.4 -1.0 -0.1 -0.6 0.4
Pro 16.0 -16.0 - - 16.1 <<0.1 - -16.1 3.2 -193 - -0.1
Ser 99 -106 0.6 0.1 5.0 6.8 05 -132 -16 -116 04 0.6
Thr 144 -144 00 0.0 6.0 8.5 -01 -153 -34 -118 -0.3 1.0
Trp 7.8 -1.9 59 <«<01| 0.1 6.6 -5.5 -2.2 -2.1 0.4 -0.7 1.2
Tyr 173 -13 -159 -0.2 5.8 10.8 -144 -20 -1.8 0.4 -0.8 <01
Val 153 -158 05 <«<-01| 4.1 10.8 05 -197 -60 -13.3 -05 4.3




AAXAA water 298 K

Table S5. Similarity correlation matrices for the ¢/ frequency distributions of the guest residues in the GGXGG and AAXAA peptides in

water at 298 K.

ALA
ARG
ASH
ASN
ASP
CYS
GLH
GLN
GLU
GLY
HID
HIE
HIP
ILE
LEU
LYS
MET
PHE
PRO
SER
THR
TRP
TYR
VAL

GGXGG water 298 K

ALA ARG ASH ASN ASP CYS GLH GLN GLU GLY HID HIE HIP ILE LEU LYS MET PHE PRO SER THR TRP TYR VAL
094 093 092 087 096 090 095 094 043 095 095 08 069 092 094 094 095 021 087 087 095 095 083
0.95 094 095 084 098 091 100 097 041 099 099 080 070 098 100 100 099 015 087 090 099 099 087
087 091 099 08 091 087 094 093 040 095 096 078 054 094 094 094 096 015 084 090 095 096 0.73
088 092 0.99 079 091 087 095 094 042 095 097 075 056 096 095 095 096 016 084 091 095 096 074
080 083 078 076 089 080 083 08 027 08 08 078 065 078 08 08 08 003 077 08 08 08 079
096 098 08 087 083 091 098 097 037 098 097 08 078 095 097 097 097 021 091 091 098 097 091
096 098 089 08 083 097 089 092 049 091 089 068 061 091 090 092 091 016 084 083 090 089 077
096 096 08 08 079 095 0.99 098 041 099 099 08 072 098 100 099 099 018 089 092 099 099 087
096 098 091 093 078 096 098 097 046 095 098 072 072 098 097 098 096 027 094 095 096 095 086
038 035 033 033 020 031 037 040 040 039 042 022 019 044 042 043 039 011 040 039 038 037 026
092 098 093 094 08 094 096 092 095 031 098 084 068 097 099 098 100 014 085 083 100 099 086
096 099 093 095 08 097 097 095 098 037 096 078 071 098 098 099 098 021 091 095 098 098 087
073 067 059 057 068 068 077 075 067 038 069 064 056 070 079 076 082 002 060 063 08 08 072
073 073 048 052 052 080 070 069 069 018 064 072 040 067 069 070 067 030 078 072 069 068 095
092 097 094 093 080 092 096 096 096 041 095 097 065 061 099 099 098 021 090 093 097 097 083
095 099 092 093 08L 097 099 097 099 037 097 099 067 070 098 100 099 015 087 090 099 099 085
095 097 08 08 080 094 098 099 097 040 094 096 074 064 098 098 099 018 089 092 099 099 086
093 097 094 093 084 093 098 097 09 036 097 096 075 060 098 098 098 015 086 089 100 100 084
030 019 008 013 -002 029 018 020 022 006 010 025 -001 049 012 019 015 009 045 030 014 014 025
081 078 063 067 054 084 074 075 077 030 068 08 034 08 071 077 071 066 061 095 086 086 085
084 087 08 08 069 08 08L 08 087 030 08L 091 036 075 083 08 079 078 042 0.90 089 090 084
093 098 094 094 08 094 097 094 095 033 099 097 071 062 097 098 096 099 009 067 080 100 0.6
093 096 091 090 084 093 098 097 095 037 096 094 079 059 097 096 098 099 007 063 074 098 0.85
079 081 058 063 059 08 077 075 076 018 073 08 043 098 068 078 070 067 048 088 08 071 066
ALA ARG ASH ASN ASP CYS GLH GLN GLU GLY HID HIE HIP ILE LEU LYS MET PHE PRO SER THR TRP TYR VAL

AAXAA water 298 K

ALA
ARG
ASH
ASN
ASP
CYS
GLH
GLN
GLU
GLY
HID
HIE
HIP
ILE
LEU
LYS
MET
PHE
PRO
SER
THR
TRP
TYR
VAL

M 86¢ 181eM DX DD



Table S6. Conformational propensities of the guest residues (X) in GGXGG in urea at 298 K.

Population Frequency (%)

By quadrant By specific conformational region

X Qu Qp QuL Qo OR Ns:r oL B I\ll,orl]} P Pir  Other
Ala 63.8 30.7 5.1 0.4 20.3 34.7 3.9 19.4 9.1 8.5 5.5 18.2
Ala 64.8 31.5 3.4 0.3 20.3 35.9 2.5 19.6 9.1 8.7 5.5 18.1
Ala | 617 31.4 6.6 0.3 19.4 339 5.2 20.2 9.3 9.0 5.6 17.6
Arg | 67.6 27.9 4.4 0.1 23.6  36.3 3.8 22.0 100 110 2.6 12.6
Asn 78.9 19.2 1.8 0.1 334 40.7 15 15.5 8.7 5.5 2.5 7.6
Asp | 815 16.5 1.9 0.1 248 53.4 1.6 5.2 3.4 0.4 4.3 12.1
Ash | 73.6 18.3 8.0 0.1 28.8 41.0 7.1 14.3 8.8 3.9 3.0 7.5
Cyh | 66.1 29.4 4.3 0.2 209 381 3.7 21.7 9.6 11.2 2.6 14.0
GIn | 74.6 22.8 26 <01 | 278 389 2.2 17.1 7.9 8.3 2.2 12.8
Glu | 64.3 31.0 4.6 0.1 279 289 4.1 25.3 104 141 2.1 12.7
Glh | 73.0 24.3 27 <01 | 238 414 2.3 16.5 8.0 7.3 3.2 14.0
Gly | 39.9 104 399 938 12.6 8.0 8.4 7.6 3.7 3.4 1.6 62.2
Gly | 413 9.3 39.7 97 13.0 8.4 7.8 6.7 3.2 3.0 1.6 63.1
Gly | 39.9 100 408 9.4 12.0 8.2 8.3 7.3 3.5 3.3 1.6 63.1
Hid 73.8 21.7 4.3 0.1 24.4 42.3 3.8 15.6 7.6 7.0 2.4 12.5
Hie | 70.1 235 6.1 0.2 25.1 38.0 5.2 18.2 7.2 10.3 1.7 12.6
Hip | 75.1 23.1 1.8 0.1 13.0 547 15 9.4 5.8 1.5 6.6 16.9
lle 58.3 416 0.2 <<01]| 133 36.3 0.2 29.9 10.6  18.8 1.3 19.5
Leu | 77.2 19.0 3.7 0.1 320 374 3.3 16.4 6.5 9.4 1.1 10.2
Lys | 73.3 23.2 3.5 0.1 27.1 385 3.1 17.7 8.2 8.5 2.4 12.2
Met | 674 223 101 0.2 241  36.3 9.2 17.1 7.3 8.9 2.1 12.2
Phe | 76.3 21.4 2.2 0.1 27.2 429 2.0 16.8 8.5 7.3 2.2 10.0
Pro 7.2 92.8 - - 52 <<0.1 - 86.1 16.1  70.0 - 8.7
Ser 55,5 417 2.7 0.1 26.2 202 2.4 35.7 111 241 1.5 14.5
Thr | 62.0 380 <01 =<<01] 338 234 <01 313 10.8  20.3 0.6 111
Trp | 76.6 21.4 1.9 0.1 27.6 424 1.6 16.4 8.4 7.0 2.1 10.8
Trp | 755 19.1 54 0.1 26.7 425 4.7 14.4 6.9 6.6 1.9 10.7
Trp | 73.7 20.3 5.8 0.2 255 419 5.2 15.7 7.6 7.1 2.2 10.6
Tyr | 77.0 18.2 4.7 0.1 284 427 3.9 13.8 6.9 6.0 1.9 10.2
Val 65.2 347 <01 <<01| 205 380 <01 254 9.6 15.3 1.7 14.9




Table S7. Conformational propensities of the guest residues (X) in AAXAA in urea at 298 K

Population Frequency (%)

By quadrant By specific conformational region

X Q. Q Qu Qo o N(f:r o B NPOE' PIIL  PIR Other
Ala | 451 481 6.7 0.2 13.1 236 5.3 39.7 18.2 17.6 8.1 14.0
Ala | 504 404 8.8 0.3 16.2  26.3 7.0 32.7 13.8  16.3 5.9 14.6
Ala | 406 485 10.6 0.3 13.6 193 8.9 39 165 19.0 8.3 14.4
Arg | 558 37.9 6.2 0.1 19.2 297 5.7 33.2 146  16.8 3.6 10.4
Asn | 50.9 447 4.3 <01 | 201 272 3.7 378 209 125 7.2 8.3
Asp | 817 158 24 <01 | 237 555 2.2 5.4 3.4 0.3 4.7 10.3
Ash | 57.9 345 7.6 0.1 25.0 297 6.8 28 16.5 5.8 8.9 7.2
Cyh | 440 50.9 5.0 0.1 13.0 227 4.2 444 197 219 6.1 12.4
GIn | 588 3238 8.3 0.1 219 295 7.5 288 122 15.0 3.3 10.7
Glu | 53.6 429 3.4 0.1 220 237 3.0 386 156 213 3.4 11.1
Glh 48.3 36.2 154 0.2 15.9 25.2 13.5 31.2 13.5 15.6 4.5 11.9
Gly 35.2 12.1 39.1 13.5 8.5 3.7 9.8 11.3 5.4 5.0 1.9 65.7
Gly | 378 123 384 115 9.5 4.7 8.9 11.5 5.3 5.5 1.6 64.6
Gly | 398 111 368 124 9.3 4.6 8.7 10.4 5.1 4.5 1.9 66.0
Hid 75.9 19.8 4.1 0.2 25.1 44.2 3.5 154 8.1 6.1 2.6 10.4
Hie | 53.7 42.1 4.2 <01 | 169 291 3.5 374 174 176 4.3 11.1
Hip | 633 147 215 0.5 10.0 47.7 16.6 8.6 4.7 2.1 4.4 14.5
lle 296 67.6 2.9 <0.1 6.8 15.6 2.6 642 235 398 1.7 10.0
Leu | 551 36.8 7.8 0.3 229 257 6.9 333 135 182 3.1 9.8
Lys | 53.5 39.7 6.7 <01 | 19.2 272 6.0 353 145 187 4.3 10.1
Met | 60.6 34.8 4.5 0.1 219 315 4.0 304 126 16.1 3.5 10.4
Phe | 60.1 35.9 3.9 <01 | 20.2 345 3.4 30.1 16.3 104 6.2 9.0
Pro 7.1 92.9 - - 5.0 - - 86.9 10.3  76.6 - 8.1
Ser | 49.0 45.0 5.7 0.3 235 154 4.9 418 103 312 0.9 13.7
Thr | 71.3 286 0.1 <01 | 421 242 0.1 24.9 7.1 17.6 0.6 8.4
Trp | 642 205 15.0 0.3 194 389 131 167 9.3 5.9 2.9 10.5
Trp | 63.2 30.0 6.6 0.2 220 35.0 5.6 253 143 8.6 4.5 10.0
Trp | 60.9 29.8 9.1 0.2 220 333 7.9 253 133 9.4 4.6 9.4
Tyr | 76.3 228 0.9 <01 | 258 442 0.8 18 10.4 5.7 3.9 9.2
Val 515 46.6 1.8 <01 | 16.1 293 1.7 424 168 247 1.8 9.6
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Table S8. Difference in the sampling of conformational regions of GGXGG relative to AAXAA in urea at

298 K
Population Frequency (%)
By quadrant By specific conformational region

X Qu Qp QuL Qo OR str oL B I\ll,orl]} P Pir  Other
Ala 187 -174 -15 0.2 7.2 112 -15 -203 -9.2 -9.2 -2.7 4.2
Arg 11.8 -10.0 -1.8 0.1 4.4 6.7 -1.8 -11.1 -4.6 -5.9 -1.0 2.2
Asn | 280 -2565 -26 <01 | 133 134 -22 -223 -122 -7.0 -4.6 -0.7
Asp -0.2 0.7 -05 0.1 1.1 21 -0.6 -02 <«<01 01 -0.4 1.8
Ash | 159 -16.2 0.3 0.1 3.8 11.3 03 -13.7 -71.7 -1.9 -5.9 0.3
Cyh | 219 -21.2 -07 01 7.8 154 -05 -227 -101 -10.7 -35 1.6
Gln 16,0 -100 -59 -01 59 9.4 -5.3 -11.7 43 -6.7 -1.1 2.1
Glu 107 -120 13 <«-01]| 5.9 5.2 1.1 -134 52 -7.3 -1.3 1.6
Glh | 249 -120 -127 -0.1 7.9 16.2 -11.2 -147 55 -8.2 -1.3 2.2
Gly 4.6 -1.7 0.7 -3.7 4.2 4.3 -14 -3.7 -1.7 -1.6 -0.4 -3.5
Hid -2.1 1.9 0.2 <-01 | -0.7 -1.9 0.3 0.2 -0.6 1.0 -0.2 2.2
Hie 16.3 -184 1.9 0.2 8.1 8.8 1.7 -192 -103 -7.3 -2.6 1.4
Hip | 11.8 84 -197 -04 3.0 70 -151 09 1.1 -0.6 2.2 2.4
lle 288 -26.1 -27 <«<-01| 65 207 -24 -343 -129 -210 -04 9.5
Leu | 221 -179 -40 -0.2 9.1 118 -35 -169 -7.0 -8.8 -1.9 0.4
Lys 199 -168 -32 01 7.9 113 -29 -176 -62 -102 -19 2.2
Met 6.6 -124 5.6 0.2 2.1 4.8 52 -133 -53 -7.2 -1.4 1.7
Phe | 16.2 -145 -17 <0.1 7.0 8.3 -14  -134  -78 -3.1 -4.0 1.0
Pro 0.2 -0.2 - - 0.3 <«<0.1 - -0.9 5.8 -6.7 - 0.6
Ser 6.7 -3.5 -3.0  -0.2 2.6 4.7 -2.5 -6.1 0.8 -7.0 0.6 0.8
Thr | -9.3 94 <01 <<01| -83 -08 <-01 64 3.7 27 <01 27
Trp | 125 09 -131 -0.2 8.2 36 -115 -0.3 -0.9 1.1 -0.8 0.3
Tyr 0.5 -4.4 3.8 0.1 2.6 -1.6 3.2 -4.2 -3.5 0.3 -2.0 1.0
Val 137 -119 -18 <«<-01| 44 8.6 -1.7  -17.0 -7.2 -9.4 -0.1 5.3
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Table S9. Conformational propensities of the guest residues (X) in GGXGG in water at 498 K.

Population Frequency (%)

By quadrant By specific conformational region

X Q. Q Qu Q o N(f:r o B NPOE' PIIL  PIR Other
Ala 440 465 8.0 15 14.7 17.2 4.5 29.5 17.7 9.0 7.5 29.4
Ala | 421 47.6 8.6 1.7 142  16.2 5.0 304 18.2 9.4 7.6 29.4
Ala 441 452 9.1 1.6 15.2 17.1 5.4 28.3 16.5 9.1 7.2 29.4
Arg | 493 447 5.5 0.5 20.0 19.0 4.0 302 172 109 5.2 23.8
Asn | 514 423 5.5 0.8 22.2  20.6 3.7 311 186 9.9 5.3 19.8
Asp | 49.7 382 112 0.9 19.2 250 8.4 17.1  10.8 3.2 8.3 25.0
Ash | 514 410 6.8 0.8 216 232 4.3 28.2 185 6.3 7.1 19.0
Cyh | 451 482 5.9 0.8 176 172 4.2 324 181 123 5.4 25.2
Gin | 48.8 447 5.7 0.8 20.0 18.6 4.1 305 175 108 5.3 23.7
Glu | 457 483 5.6 0.4 199 159 4.1 338 182 136 5.1 23.3
Glh | 474 444 7.2 0.9 18.0 19.8 5.4 29.3 175 9.3 6.2 23.9
Gly | 315 179 330 176 8.6 5.2 5.4 11.6 7.1 3.5 3.0 67.3
Hid | 50.1 432 6.0 0.7 19.4  20.8 4.2 295 175 9.6 5.7 22.9
Hie | 499 4438 4.5 0.7 21.8 171 3.0 33.7 181 141 3.4 22.6
Hip | 46.4 452 7.8 0.7 125 246 5.4 256 173 4.7 9.5 26.0
lle 41.3 579 08 <01 | 170 155 0.6 430 208 21.0 3.0 22.0
Leu | 549 407 4.0 0.4 253 195 2.9 303 167 117 3.9 19.9
Lys | 52.3 43.0 4.2 0.5 214 201 3.0 295 171 103 5.1 23.0
Met | 520 41.3 6.0 0.7 22.3 192 4.5 286 16.0 10.7 4.4 23.0
Phe | 49.4 448 5.2 0.6 20.3 203 3.7 329 187 121 4.6 20.4
Pro | 21.9 78.1 - - 17.7 <01 - 68.0 198 483 <<01 143
Ser | 47.1 47.2 4.7 0.9 21.3 137 3.5 332 164 153 3.8 26.0
Thr | 48.8 49.9 1.2 0.1 254 141 1.0 36.6 174 18.1 2.7 21.3
Trp | 47.6  46.5 5.2 0.6 19.6 187 3.7 340 191 128 4.7 21.4
Tyr | 49.6 447 5.2 0.6 205 205 3.6 325 187 116 4.8 20.3
Val 42,7 553 1.8 0.2 177 17.1 1.5 405 206 184 3.6 21.1
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Table S10. Conformational propensities of the guest residues (X) in AAXAA in water at 498 K

Population Frequency (%)

By quadrant By specific conformational region

X Qo Qp QuL Qo oR Ns:r oL B NPOE PiL Pur  Other
Ala | 41.0 487 8.5 1.9 157 140 5.1 33.6 19.8  10.6 6.9 27.9
Ala 419 484 8.2 14 15.8 14.1 5.1 33.5 20.3 10.1 7.0 27.5
Ala | 40.1 493 8.9 1.7 150 136 5.4 348 206 103 7.1 28.0
Arg 442  48.9 6.0 0.9 19.4 15.7 4.6 34.4 19.9 12.1 5.5 22.7
Asn 45.0 47.0 7.3 0.7 21.5 15.9 5.0 36.6 22.5 11.1 5.5 18.4
Asp | 485 371 133 1.1 204 230 103 151 9.8 2.4 8.2 25.9
Ash | 49.0 409 9.0 1.1 23.0 195 6.5 29.2 19.3 6.1 7.2 18.5
Cyh | 432 512 51 0.6 184 144 35 36.1 20.6 133 5.1 24.6
Gin | 446 46.1 8.5 0.8 20.1 154 6.4 32.3 18.7 113 5.1 22.9
Glu | 408 50.7 8.0 0.5 193 124 6.4 358 201 134 5.4 23.1
Glh | 43.2 489 7.2 0.7 17.7  16.2 5.4 334 200 107 6.4 23.6
Gly | 315 171 320 194 9.2 4.2 6.0 115 7.2 3.3 2.7 67.4
Hid | 424 47.2 9.4 1.0 174 164 6.9 33 200 10.2 6.0 23.2
Hie | 443 489 6.1 0.7 224 135 3.0 36.1 19.2 154 3.3 23.3
Hip | 47.2 46.6 5.6 0.5 145 230 3.7 28.4 19.4 4.9 9.6 24.8
lle 39.2 59.7 1.0 0.1 17.3 132 0.8 45 219 219 2.9 22.0
Leu | 522 39.9 6.8 1.1 26.0 16.7 5.1 29.9 16.7 11.3 3.8 20.3
Lys | 47.1 455 6.6 0.9 214 16.0 5.0 32.2 186  11.3 4.9 22.7
Met | 476 444 6.7 1.3 220 16.0 51 31.3 179 114 4.7 22.9
Phe | 45.0 49.0 55 0.5 199 165 4.1 365 213 128 5.0 20.5
Pro 235 765 <0.1 - 19.1 <<0.1 - 67.1 18.7 485 <<0.1 137
Ser 439 51.2 4.2 0.8 21.8 10.0 3.2 37 179 175 3.8 25.7
Thr | 48.6 50.2 1.1 0.1 28.1 111 0.9 37.3 176 1838 2.4 21.2
Trp | 444 479 6.9 0.8 20.2 152 5.3 353 200 134 4.1 21.9
Tyr | 48.7 432 7.1 1.0 223 178 54 30.9 18.0 10.7 4.5 21.2
Val 33.9 63.1 3.0 <01 | 154 112 2.5 49.9 248 235 3.5 19.1
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Table S11. Difference in the sampling of conformational regions of GGXGG relative to AAXAA in water

at 498 K
Population Frequency (%)
By quadrant By specific conformational region
X Qu Qp QoL Qo OR Ns:r oL B NPOE PiL Pir  Other
Ala 3.0 -2.2 -0.5 -0.4 -1 3.2 -0.6 -4.1 -2.1 -1.6 0.6 1.5
Arg 51 -4.1 -0.5 -0.5 0.6 3.3 -0.6 -4.2 -2.8 -1.2 -0.3 1.1
Asn 6.5 -4.7 -1.7 <0.1 0.6 4.7 -1.3 -5.5 -4.0 -1.3 -0.2 14
Asp 1.2 1.1 -2.1 -0.2 -1.1 2.0 -1.9 2.0 1.1 0.8 0.1 -0.9
Ash 2.4 0.1 -2.2 -0.2 -1.4 3.7 -2.1 -1.0 -0.7 0.1 <-01 05
Cyh 1.9 -3.0 0.8 0.2 -0.8 2.8 0.6 -3.7 -2.6 -1.0 0.4 0.6
GlIn 4.2 -1.5 28 <01 | -01 3.1 -2.3 -1.8 -1.2 -0.5 0.1 0.8
Glu 5.0 -2.4 -2.4 -0.1 0.6 35 -2.3 -2.0 -2.0 0.2 -0.2 0.2
Glh 4.2 -4.4 0.1 0.2 0.3 3.5 -0.1 -4.1 -2.5 -1.4 -0.2 0.3
Gly |<-01 038 1.0 -1.7 -0.6 0.9 -0.6 0.1 -0.1 0.2 0.3 -0.1
Hid 7.7 -4.0 -3.4 -0.3 2.0 4.5 -2.7 -3.4 -2.5 -0.6 -0.3 -0.3
Hie 2.6 -2.9 0.4 -0.1 -0.6 36 <01 -24 -1.1 -1.3 0.1 -0.7
Hip -09 -15 2.2 0.1 -2.0 1.6 1.7 -2.8 -2.2 -0.2 -0.1 1.2
lle 2.1 -1.8 -0.2 -0.1 -0.4 2.4 -0.2 -2.0 -1.1 -0.8 0.1 <«<-01

Leu 2.6 0.8 -2.8 -0.7 -0.7 2.7 -2.2 0.4 <0.1 0.4 0.1 -04
Lys 5.2 -2.5 -2.4 -04 | <0.1 4.1 -1.9 -2.6 -1.5 -1.1 0.2 0.3
Met 4.4 -3.1 -0.7 -0.6 0.3 3.2 -0.7 -2.7 -1.9 -0.7 -0.3 <01
Phe 4.5 -4.2 -0.3 0.1 0.4 3.8 -0.4 -3.6 -2.5 -0.7 -0.4 -0.1
Pro -1.6 1.6 <«-0.1 - 1.4 <« 0.1 - 0.9 1.1 -02 <01 06
Ser 3.3 -3.9 0.5 0.1 -0.5 3.7 0.3 -3.9 -1.6 22 <-01 03
Thr 0.2 -0.3 0.1 0.0 -2.7 3.0 0.1 -0.7 -0.2 -0.6 03 0.1
Trp 3.3 -1.4 -1.7 -0.2 -0.6 35 -1.5 -1.3 -0.9 -0.6 0.6 -0.5
Tyr 0.9 1.5 -1.9 -0.5 -1.8 2.7 -1.8 1.7 0.7 0.9 0.2 -0.9
Val 8.8 -7.8 -1.2 0.2 2.3 5.8 -1.0 -9.5 -4.2 -5.1 0.1 2.0
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