
Figure S1. Single-residue scans. (A) Experimental (blue) and predicted (Eqn. 

(1) in main text; red) single-residue scans. (B) Experimental (blue) and 

predicted (red) symmetric pair-scans. See Table S1 for sequences. 

Figure S2. Correlation between Gapp
pred and Gapp values. Measured Gapp

values for 357 designed H-segments (black) and 22 natural 19-residue 

sequences from multi- and single-spanning membrane proteins (red, blue) 

and soluble proteins (green; see Table S1) plotted against cross-validated 

Gapp
pred  values obtained using Eqn. (1). Only the 324 designed H-segments 

with measured Gapp  values between -1.5 and +1.0 kcal/mol were used in the 

Gapp
aa  optimization. The line Gapp= Gapp

pred  and two lines encompassing 90% 

of the designed H-segments in the training set (±0.45 kcal/mol, dashed) are 

shown for reference. The estimated uncertainty in the measured Gapp  values 

for the training set is ±0.2 kcal/mol (see Ref. 5 in the main text). 

Figure S3. Length dependency of Gapp . The slope of the lines in Fig. 3 near 

Gapp  = 0 kcal/mol is plotted as a function of the total length (l = m+n) at Gapp

= 0 kcal/mol.

Figure S4. Single-residue and pair scans in H-segments of different lengths.

(A) Single-residue Lys scan in a 15-residue (blue), 19-residue (red), and 25-

residue (green) H-segment with GGPG…GPGG flanks. (B) Symmetric pair-

scan with two Leu residues in a 19-residue (red) and 25-residue H-segment 

(blue). See Table S1 for sequences. 

Figure S5. Contribution to Gapp  from flanking residues. Free-energy 

differences ( Gapp ) for different combinations of flanking residues relative to 

GGPG….GPGG flanks. (A) Upward-pointing triangles: 3L/16A 

(AAAALAAAALAAAALAAAA) H-segments; downward-pointing triangles: 

4L/15A (AAAALALAAAAALALAAAA) H-segments; blue bars: mean values. 
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(B) Upward-pointing triangles: 10L (LLLLLLLLLL) H-segments; downward-

pointing triangles: 2L/23A (AAAAAAAAALAAAAALAAAAAAAAA) H-

segments; blue bars: mean values. 

Figure S6. Comparison of different hydrophobicity scales. Distributions of 

Gapp
pred  for the most hydrophobic stretch in 1012 mammalian secreted proteins 

(black), 349  mammalian single-spanning membrane proteins (blue) and 508 

TM helices from multispanning membrane proteins (red) using different 

hydrophobicity scales. The “full biological scale” includes the position-specific 

contributions Gapp
aa  as well as the terms for length-dependence and 

hydrophobic moment described in Methods, whereas the “simple biological 

scale” is based only on the mean Gapp
aa  value for each residue and does not 

take length or hydrophobic moment into account. The number of data points 

in the overlap region between the secreted and single-spanning membrane 

proteins (SS overlap) and between the secreted and multi-spanning 

membrane proteins (MS overlap) is given in each panel. See Methods for 

details.
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Supplementary table S1:
Measured and predicted ∆G values (kcal/mol)
for all sequences in the study

H-segments with G-flanks (length 19)

L
ID Sequence ∆G app ∆G pred

app

1 GGPGLLLAAAAAAAAAAAAAAAAGPGG 0.24 0.29
2 GGPGAAALLLAAAAAAAAAAAAAGPGG -0.11 0.12
3 GGPGAAAAAALLLAAAAAAAAAAGPGG -0.05 0.01
4 GGPGAAAAAAAALLLAAAAAAAAGPGG 0.05 0.04
5 GGPGAAAAAAAAALLLAAAAAAAGPGG -0.08 0.02
6 GGPGAAAAAAAAAAAAALLLAAAGPGG 0.30 0.11
7 GGPGAAAAAAAAAAAAAAAALLLGPGG 0.71 0.25

8 GGPGLAALAALAAAAAAAAAAAAGPGG 0.05 0.39
9 GGPGAAAAAAAAAAAALAALAALGPGG 0.33 0.38

10 GGPGAAAAAAALALALAAAAAAAGPGG 0.08 0.04
11 GGPGAAAAAALAALAALAAAAAAGPGG 0.31 0.29
12 GGPGAAAAALAAALAAALAAAAAGPGG 0.38 0.38
13 GGPGAAAALAAAALAAAALAAAAGPGG -0.06 0.03
14 GGPGAAALAAAAALAAAAALAAAGPGG 0.19 0.06
15 GGPGAALAAAAAALAAAAAALAAGPGG 0.35 0.52
16 GGPGALAAAAAAALAAAAAAALAGPGG 0.37 0.33
17 GGPGLAAAAAAAALAAAAAAAALGPGG 0.33 0.19

18 GGPGAAAAAAAAALLAAAAAAAAGPGG 0.79 0.60
19 GGPGAAAAAAAALALAAAAAAAAGPGG 0.68 0.40
20 GGPGAAAAAAALAAALAAAAAAAGPGG 0.53 0.68
21 GGPGAAAAAALAAAAALAAAAAAGPGG 0.57 0.58
22 GGPGAAAAALAAAAAAALAAAAAGPGG 0.83 0.69
23 GGPGAAAALAAAAAAAAALAAAAGPGG 0.89 0.66
24 GGPGAAALAAAAAAAAAAALAAAGPGG 0.78 0.60
25 GGPGAALAAAAAAAAAAAAALAAGPGG 0.88 0.81
26 GGPGALAAAAAAAAAAAAAAALAGPGG 0.78 0.62
27 GGPGLAAAAAAAAAAAAAAAAALGPGG 0.85 0.83

28 GGPGAAAAAALALLAALAAAAAAGPGG -0.40 -0.15
29 GGPGAAAAAALALALALAAAAAAGPGG -0.60 -0.40
30 GGPGAAAAAALLAAALLAAAAAAGPGG -0.66 -0.39
31 GGPGAAAAALLAAAAALLAAAAAGPGG -0.55 -0.03
32 GGPGAAAALALAAAAALALAAAAGPGG -0.55 -0.40
33 GGPGAAALAALAAAAALAALAAAGPGG -0.59 -0.38
34 GGPGAALAAALAAAAALAAALAAGPGG -0.34 0.09
35 GGPGALAAAALAAAAALAAAALAGPGG -0.49 -0.09
36 GGPGLAAAAALAAAAALAAAAALGPGG -0.05 -0.23

37 GGPGLAAAAAAAAAAAAAAAALAGPGG 0.81 0.73
38 GGPGALAAAAAAAAAAAAAAAALGPGG 1.02 0.82

39 GGPGAAAALALAALAALALAAAAGPGG -1.07 -0.80

40 GGPGAAAAAAAALLAAAAAAAAAGPGG 0.75 0.60

41 GGPGAAAALALALALALALAAAAGPGG -1.58 -1.54

42 GGPGALAALALAALAALALAALAGPGG -1.64 -1.77

43 GGPGLLLLLLLLLLLLLLLLLLLGPGG -2.67 -7.53
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K
ID Sequence ∆G app ∆G pred

app

44 GGPGKAAALALALALALALAAAAGPGG -1.30 -1.21
45 GGPGAKAALALALALALALAAAAGPGG -0.99 -1.07
46 GGPGAAKALALALALALALAAAAGPGG -1.02 -0.85
47 GGPGAAAKLALALALALALAAAAGPGG -0.92 -0.76
48 GGPGAAAALKLALALALALAAAAGPGG -0.52 -0.10
49 GGPGAAAALALKLALALALAAAAGPGG -0.08 0.21
50 GGPGAAAALALALKLALALAAAAGPGG 0.38 0.63
51 GGPGAAAALALALALKLALAAAAGPGG -0.01 0.20
52 GGPGAAAALALALALALKLAAAAGPGG -0.90 -0.09
53 GGPGAAAALALALALALALKAAAGPGG -0.90 -0.76
54 GGPGAAAALALALALALALAKAAGPGG -1.02 -0.85
55 GGPGAAAALALALALALALAAKAGPGG -1.07 -1.07
56 GGPGAAAALALALALALALAAAKGPGG -1.23 -1.21

57 GGPGKAAAAALALALALAAAAAAGPGG -0.20 -0.29
58 GGPGAAKAAALALALALAAAAAAGPGG 0.12 -0.20
59 GGPGAAAAAKLALALALAAAAAAGPGG 0.34 0.56
60 GGPGAAAALALAAKAALALAAAAGPGG 1.95 1.70
61 GGPGAAAAAALALALALKAAAAAGPGG 0.46 0.56
62 GGPGAAAAAALALALALAAAKAAGPGG -0.09 -0.19
63 GGPGAAAAAALALALALAAAAAKGPGG -0.11 -0.29

64 GGPGKAAAAAALALALAAAAAAAGPGG 0.23 0.09
65 GGPGAAAAAAALALALAAAAAAKGPGG 0.21 0.09

66 GGPGAAALLLLLKKLLLLLLAAAGPGG 0.56 0.10
67 GGPGAAALLLLKLLKLLLLLAAAGPGG -0.21 0.09
68 GGPGAAALLLKLLLLKLLLLAAAGPGG -0.78 -0.98
69 GGPGAAALLKLLLLLLKLLLAAAGPGG 0.35 -0.76
70 GGPGAAALKLLLLLLLLLKLAAAGPGG -0.98 -2.20
71 GGPGAAAKLLLLLLLLLLLKAAAGPGG -1.88 -2.53
72 GGPGAAKALLLLLLLLLLLAKAAGPGG -1.58 -2.80
73 GGPGKAAALLLLLLLLLLLAAAKGPGG -1.64 -3.57

74 GGPGALAALALALKLALALAALAGPGG -0.81 -0.13

75 GGPGAAAALALALKAALALAAAAGPGG 0.92 1.09

76 GGPGKAAALAAAALAAAALAAAKGPGG 0.57 0.11

77 GGPGAAALLLLLKKLLLLLAAAAGPGG 1.26 0.70
78 GGPGAALLLLLLKKLLLLLLAAAGPGG -0.27 -0.28
79 GGPGAALLLLLLKKLLLLLLLAAGPGG -0.75 -0.80
80 GGPGALLLLLLLKKLLLLLLLLAGPGG -1.02 -1.70

D
ID Sequence ∆G app ∆G pred

app

81 GGPGDLAALALALAAALALAALAGPGG -1.07 -1.26
82 GGPGALDALALALAAALALAALAGPGG -1.13 -0.81
83 GGPGALADLALALAAALALAALAGPGG -0.92 -0.59
84 GGPGALAALDLALAAALALAALAGPGG -0.03 -0.39
85 GGPGALAALALDLAAALALAALAGPGG 0.03 0.09
86 GGPGALAALALALDAALALAALAGPGG 0.34 0.22
87 GGPGALAALALALADALALAALAGPGG 0.38 0.29
88 GGPGALAALALALAADLALAALAGPGG 0.08 -0.03
89 GGPGALAALALALAAALDLAALAGPGG 0.17 -0.21
90 GGPGALAALALALAAALALDALAGPGG -1.10 -0.89
91 GGPGALAALALALAAALALADLAGPGG -1.13 -0.91
92 GGPGALAALALALAAALALAALDGPGG -1.30 -1.23
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93 GGPGALAALALALDLALALAALAGPGG -0.55 -0.18

94 GGPGALAALALLLDLALALAALAGPGG -0.55 -0.51

95 GGPGAAAALALALDLALALAAAAGPGG 1.16 0.59

96 GGPGAAAALALALDAALALAAAAGPGG 1.52 1.13

97 GGPGAAAALALAADAALALAAAAGPGG 2.19 1.64

98 GGPGAAALLDLLLLLLDLLLAAAGPGG 0.03 -0.40

99 GGPGAAALLLLLDDLLLLLLAAAGPGG -0.24 0.23

S
ID Sequence ∆G app ∆G pred

app

100 GGPGSAAAAAALLALLAAAAAAAGPGG -0.07 -0.08
101 GGPGASAAAAALLALLAAAAAAAGPGG 0.23 0.03
102 GGPGAASAAAALLALLAAAAAAAGPGG 0.30 0.14
103 GGPGAAASAAALLALLAAAAAAAGPGG 0.04 0.06
104 GGPGAAAASAALLALLAAAAAAAGPGG 0.16 0.05
105 GGPGAAAAASALLALLAAAAAAAGPGG 0.30 0.28
106 GGPGAAAAAASLLALLAAAAAAAGPGG 0.24 0.29
107 GGPGAAAAAAALLSLLAAAAAAAGPGG 0.24 0.41
108 GGPGAAAAAAALLALLSAAAAAAGPGG 0.23 0.29
109 GGPGAAAAAAALLALLASAAAAAGPGG 0.23 0.28
110 GGPGAAAAAAALLALLAASAAAAGPGG 0.17 0.05
111 GGPGAAAAAAALLALLAAASAAAGPGG -0.05 0.06
112 GGPGAAAAAAALLALLAAAASAAGPGG -0.07 0.16
113 GGPGAAAAAAALLALLAAAAASAGPGG -0.26 0.05
114 GGPGAAAAAAALLALLAAAAAASGPGG -0.40 -0.08

115 GGPGAAAAAASLLALLSAAAAAAGPGG 0.90 0.70
116 GGPGAAAAASALLALLASAAAAAGPGG 0.92 0.70
117 GGPGAAAASAALLALLAASAAAAGPGG 0.33 0.27
118 GGPGAAASAAALLALLAAASAAAGPGG 0.62 0.26
119 GGPGAASAAAALLALLAAAASAAGPGG 0.83 0.41
120 GGPGASAAAAALLALLAAAAASAGPGG 0.35 0.24
121 GGPGSAAAAAALLALLAAAAAASGPGG 0.04 0.02

122 GGPGAAAAAASLLLLLSAAAAAAGPGG -0.07 0.12

123 GGPGAAAALALAASAALALAAAAGPGG 0.27 0.17

P
ID Sequence ∆G app ∆G pred

app

124 GGPGPAAALALALALALALAAAAGPGG -1.30 -1.08
125 GGPGAPAALALALALALALAAAAGPGG -1.23 -0.83
126 GGPGAAPALALALALALALAAAAGPGG -1.34 -0.68
127 GGPGAAAPLALALALALALAAAAGPGG -0.93 -0.74
128 GGPGAAAALPLALALALALAAAAGPGG -0.39 -0.47
129 GGPGAAAALALPLALALALAAAAGPGG -0.16 -0.56
130 GGPGAAAALALALPLALALAAAAGPGG -0.17 -0.30
131 GGPGAAAALALALALPLALAAAAGPGG -0.18 -0.56
132 GGPGAAAALALALALALPLAAAAGPGG -0.02 -0.48
133 GGPGAAAALALALALALALPAAAGPGG -0.45 -0.76
134 GGPGAAAALALALALALALAPAAGPGG -0.57 -0.72
135 GGPGAAAALALALALALALAAPAGPGG -0.83 -0.85
136 GGPGAAAALALALALALALAAAPGPGG -1.26 -1.09

137 GGPGAAAAALLLPPLLLAAAAAAGPGG 0.78 0.34
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138 GGPGAAAAALLPLLPLLAAAAAAGPGG 0.91 0.83
139 GGPGAAAAALPLLLLPLAAAAAAGPGG 1.43 0.43
140 GGPGAAAAAPLLLLLLPAAAAAAGPGG 1.64 0.54
141 GGPGAAAAPLLLAALLLPAAAAAGPGG 1.23 -0.03
142 GGPGAAAPALLLAALLLAPAAAAGPGG 1.47 0.06
143 GGPGAAPAALLLAALLLAAPAAAGPGG 0.66 -0.44
144 GGPGAPAAALLLAALLLAAAPAAGPGG 0.28 -0.47
145 GGPGPAAAALLLAALLLAAAAPAGPGG -0.77 -0.71
146 GGPGPAAAALLLAALLLAAAAAPGPGG -1.30 -0.54

147 GGPGAAAALLLLPPLLLLAAAAAGPGG -0.99 -0.39
148 GGPGAAAALLLLPPLLLLLAAAAGPGG -1.20 -0.67
149 GGPGAAALLLLLPPLLLLLAAAAGPGG -1.47 -0.92

150 GGPGAAAAALLLPALLLAAAAAAGPGG -0.43 -0.40

151 GGPGALAALALALPAALALAALAGPGG -0.27 -0.63

152 GGPGALAALALALPLALALAALAGPGG -1.26 -1.07

153 GGPGAAAALALAAPAALALAAAAGPGG 1.64 0.73

154 GGPGAAAALALALPIALALAAAAGPGG -0.03 -0.42

N
ID Sequence ∆G app ∆G pred

app

155 GGPGNAAAAALALALALAAAAAAGPGG 0.12 0.15
156 GGPGAANAAALALALALAAAAAAGPGG 0.62 0.09
157 GGPGAAAAANLALALALAAAAAAGPGG 0.52 0.47
158 GGPGAAAAAALNLALALAAAAAAGPGG 0.97 0.82
159 GGPGAAAAAALALNLALAAAAAAGPGG 0.85 0.60
160 GGPGAAAAAALALALNLAAAAAAGPGG 0.86 0.82
161 GGPGAAAAAALALALALNAAAAAGPGG 0.44 0.47
162 GGPGAAAAAALALALALAAANAAGPGG 0.00 0.17
163 GGPGAAAAAALALALALAAAAANGPGG -0.09 0.17

164 GGPGNAAAAAALALALAAAAAAAGPGG 0.43 0.32
165 GGPGAAAAAAALALALAAAAAANGPGG 0.38 0.33

166 GGPGAAALLLLLNNLLLLLAAAAGPGG -0.49 -0.43
167 GGPGAAAALLLLNLLNLLLLAAAGPGG -0.46 -0.59
168 GGPGAAAALLLNLLLLNLLLAAAGPGG -1.09 -1.21
169 GGPGAAAALLNLLLLLLNLLAAAGPGG -0.08 -0.49
170 GGPGAAAALNLLLLLLLLNLAAAGPGG -1.52 -1.59
171 GGPGAAAANLLLLLLLLLLNAAAGPGG -1.26 -1.18
172 GGPGAAANALLLLLLLLLLANAAGPGG -1.58 -2.07
173 GGPGAANAALLLLLLLLLLAANAGPGG -1.77 -2.08
174 GGPGANAAALLLLLLLLLLAAANGPGG -2.60 -2.17
175 GGPGNAAAALLLLLLLLLLAAANGPGG -2.19 -2.19

176 GGPGAAAALALALNLALALAAAAGPGG -0.28 0.02

177 GGPGALAALALALNAALALAALAGPGG -0.48 -0.29

178 GGPGAAAALALALNAALALAAAAGPGG 0.86 0.46

179 GGPGAAAALALAANAALALAAAAGPGG 1.64 1.04

180 GGPGAAAALALALNIALALAAAAGPGG -0.27 -0.05

181 GGPGAAAALLLLNNLLLLAAAAAGPGG -0.21 0.13
182 GGPGAAAALLLLNNLLLLLAAAAGPGG -0.23 -0.17
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183 GGPGAAALLLLLNNLLLLLLAAAGPGG -1.13 -0.85

R
ID Sequence ∆G app ∆G pred

app

184 GGPGARAALALALALALALAAAAGPGG -1.81 -1.30
185 GGPGAAARLALALALALALAAAAGPGG -1.66 -1.22
186 GGPGAAAALRLALALALALAAAAGPGG -0.45 -0.86
187 GGPGAAAALALRLALALALAAAAGPGG 0.36 -0.33
188 GGPGAAAALALALRLALALAAAAGPGG 0.30 0.35
189 GGPGAAAALALALALRLALAAAAGPGG -0.32 -0.28
190 GGPGAAAALALALALALRLAAAAGPGG -0.95 -0.81
191 GGPGAAAALALALALALALRAAAGPGG -1.27 -1.24
192 GGPGAAAALALALALALALAARAGPGG -1.70 -1.31

193 GGPGAAAALALALRIALALAAAAGPGG 0.12 0.31

G
ID Sequence ∆G app ∆G pred

app

194 GGPGAGAALALAAAAALALAAAAGPGG -0.40 -0.13
195 GGPGAAAGLALAAAAALALAAAAGPGG -0.23 -0.10
196 GGPGAAAALGLAAAAALALAAAAGPGG -0.21 0.03
197 GGPGAAAALALGAAAALALAAAAGPGG -0.07 -0.01
198 GGPGAAAALALAGAAALALAAAAGPGG -0.11 0.06
199 GGPGAAAALALAAGAALALAAAAGPGG 0.06 0.11
200 GGPGAAAALALAAAGALALAAAAGPGG -0.15 0.06
201 GGPGAAAALALAAAAGLALAAAAGPGG 0.04 -0.02
202 GGPGAAAALALAAAAALGLAAAAGPGG 0.01 0.03
203 GGPGAAAALALAAAAALALGAAAGPGG -0.34 -0.10
204 GGPGAAAALALAAAAALALAAGAGPGG -0.09 -0.16

205 GGPGAAAAALALGLGLALAAAAAGPGG -0.59 0.03
206 GGPGAAAAALGLALALGLAAAAAGPGG -0.41 -0.24
207 GGPGAAAAGLALALALALGAAAAGPGG -0.15 -0.08
208 GGPGAAAGALALALALALAGAAAGPGG -0.30 -0.20
209 GGPGAAGAALALALALALAAGAAGPGG -0.55 -0.45
210 GGPGAGAAALALALALALAAAGAGPGG -0.57 -0.45
211 GGPGGAAAALALALALALAAAAGGPGG -0.83 -0.27

212 GGPGAAAAAALALALALAAAAGGGPGG 0.33 0.00
213 GGPGAAAAAALALALALAAAGGAGPGG 0.69 -0.08

214 GGPGAAAAGAAAAGAAAAGAAAAGPGG 2.19 2.58

215 GGPGAAAALALALGLALALAAAAGPGG -1.52 -1.10

216 GGPGAAAALAAAAGAAAALAAAAGPGG 1.77 1.15

217 GGPGGGAAAALALALALAAAAAAGPGG 0.34 0.00

218 GGPGAAAALAGAALAAGALAAAAGPGG 1.20 0.80

H
ID Sequence ∆G app ∆G pred

app

219 GGPGHAAAAALALALALAAAAAAGPGG 0.22 0.15
220 GGPGAAAHAALALALALAAAAAAGPGG 0.49 0.39
221 GGPGAAAAAALHLALALAAAAAAGPGG 0.77 0.70
222 GGPGAAAAAALALHLALAAAAAAGPGG 0.77 0.43
223 GGPGAAAAAALALALHLAAAAAAGPGG 0.71 0.71
224 GGPGAAAAAALALALALAAHAAAGPGG 0.39 0.41
225 GGPGAAAAAALALALALAAAAAHGPGG 0.11 0.22
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226 GGPGAAAALALALHLALALAAAAGPGG -0.19 -0.10
227 GGPGAAAALALALHAALALAAAAGPGG 0.30 0.36
228 GGPGAAAALALAAHAALALAAAAGPGG 1.20 0.87

229 GGPGAAAALALALHIALALAAAAGPGG -0.34 -0.16

E
ID Sequence ∆G app ∆G pred

app

230 GGPGEAAAAALALALALAAAAAAGPGG 0.37 -0.04
231 GGPGAAAEAALALALALAAAAAAGPGG 0.66 0.35
232 GGPGAAAAAALELALALAAAAAAGPGG 0.92 0.89
233 GGPGAAAAAALALELALAAAAAAGPGG 1.02 0.85
234 GGPGAAAAAALALALELAAAAAAGPGG 0.97 0.88
235 GGPGAAAAAALALALALAAEAAAGPGG 0.39 0.41
236 GGPGAAAAAALALALALAAAAAEGPGG 0.23 -0.02

237 GGPGAAAALALALELALALAAAAGPGG 0.44 0.02

238 GGPGALAALALALEAALALAALAGPGG -0.66 -0.10

239 GGPGAAAALALALEIALALAAAAGPGG 0.35 -0.08

T
ID Sequence ∆G app ∆G pred

app

240 GGPGTAAAAAALALALAAAAAAAGPGG -0.03 0.06
241 GGPGAATAAAALALALAAAAAAAGPGG 0.07 0.08
242 GGPGAAAAAATLALALAAAAAAAGPGG 0.12 0.07
243 GGPGAAAAAAALTLALAAAAAAAGPGG 0.41 0.05
244 GGPGAAAAAAALALTLAAAAAAAGPGG 0.35 0.05
245 GGPGAAAAAAALALALTAAAAAAGPGG 0.26 0.06
246 GGPGAAAAAAALALALAAAATAAGPGG 0.21 0.07
247 GGPGAAAAAAALALALAAAAAATGPGG -0.35 0.07

248 GGPGAAAALALAATAALALAAAAGPGG -0.05 -0.40

Q
ID Sequence ∆G app ∆G pred

app

249 GGPGQAAAAALALALALAAAAAAGPGG 0.19 -0.05
250 GGPGAAAQAALALALALAAAAAAGPGG 0.38 0.38
251 GGPGAAAAAALQLALALAAAAAAGPGG 0.77 0.92
252 GGPGAAAAAALALQLALAAAAAAGPGG 0.75 0.72
253 GGPGAAAAAALALALQLAAAAAAGPGG 0.85 0.91
254 GGPGAAAAAALALALALAAQAAAGPGG 0.34 0.38
255 GGPGAAAAAALALALALAAAAAQGPGG 0.01 0.01

256 GGPGAAAALALALQLALALAAAAGPGG 0.10 0.12

257 GGPGALAALALALQAALALAALAGPGG -0.41 -0.16

258 GGPGAAAALALAAQAALALAAAAGPGG 1.77 1.03

259 GGPGAAAALALALQIALALAAAAGPGG -0.03 0.05

260 GGPGAAAALALQLTLALALAAAAGPGG 0.23 -0.21

W
ID Sequence ∆G app ∆G pred

app

261 GGPGWAAAAAALALALAAAAAAAGPGG 0.40 -0.19
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262 GGPGAWAAAAALALALAAAAAAAGPGG -0.60 -0.33
263 GGPGAAWAAAALALALAAAAAAAGPGG -0.54 -0.52
264 GGPGAAAWAAALALALAAAAAAAGPGG -0.56 -0.31
265 GGPGAAAAWAALALALAAAAAAAGPGG -0.57 -0.21
266 GGPGAAAAAWALALALAAAAAAAGPGG -0.10 -0.25
267 GGPGAAAAAAWLALALAAAAAAAGPGG -0.07 -0.07
268 GGPGAAAAAAALWLALAAAAAAAGPGG 0.27 0.08
269 GGPGAAAAAAALALWLAAAAAAAGPGG 0.47 0.07
270 GGPGAAAAAAALALALWAAAAAAGPGG -0.33 -0.05
271 GGPGAAAAAAALALALAWAAAAAGPGG -0.17 -0.25
272 GGPGAAAAAAALALALAAWAAAAGPGG -0.43 -0.22
273 GGPGAAAAAAALALALAAAWAAAGPGG -0.62 -0.31
274 GGPGAAAAAAALALALAAAAWAAGPGG -0.49 -0.52
275 GGPGAAAAAAALALALAAAAAWAGPGG -0.33 -0.34
276 GGPGAAAAAAALALALAAAAAAWGPGG 0.08 -0.16

277 GGPGAAAAAAAWLLWAAAAAAAAGPGG 0.88 0.58
278 GGPGAAAAAAWALLAWAAAAAAAGPGG 0.33 0.55
279 GGPGAAAAAWAALLAAWAAAAAAGPGG 0.57 0.35
280 GGPGAAAAWAAALLAAAWAAAAAGPGG 0.03 -0.10
281 GGPGAAAWAAAALLAAAAWAAAAGPGG -0.57 -0.42
282 GGPGAAWAAAAALLAAAAAWAAAGPGG -0.60 -0.23
283 GGPGAWAAAAAALLAAAAAAWAAGPGG -0.30 -0.03
284 GGPGWAAAAAAALLAAAAAAAWAGPGG -0.55 -0.19

285 GGPGAAAWAAAAALAAAAAWAAAGPGG -0.03 -0.23
286 GGPGAAWAAAAAALAAAAAAWAAGPGG 0.97 0.36
287 GGPGAWAAAAAAALAAAAAAAWAGPGG 0.71 0.08
288 GGPGWAAAAAAAALAAAAAAAAWGPGG 0.24 0.25

289 GGPGAAAAAALALALALWWAAAAGPGG -1.06 -0.97
290 GGPGAAAAWWLALALALAAAAAAGPGG -0.67 -1.05
291 GGPGAAAWWALALALALAAAAAAGPGG -1.65 -1.42

292 GGPGAAAALAAAAWAAAALAAAAGPGG 0.97 0.72
293 GGPGAAAALALAAWAALAAAAAAGPGG 0.07 0.16
294 GGPGAAAALALAAWAALALAAAAGPGG -0.41 -0.28
295 GGPGAAAALALALWAALALAAAAGPGG -1.07 -0.55

Y
ID Sequence ∆G app ∆G pred

app

296 GGPGYAAAAAALALALAAAAAAAGPGG 0.16 -0.06
297 GGPGAYAAAAALALALAAAAAAAGPGG -0.23 -0.22
298 GGPGAAYAAAALALALAAAAAAAGPGG -0.31 -0.34
299 GGPGAAAYAAALALALAAAAAAAGPGG -0.13 -0.11
300 GGPGAAAAYAALALALAAAAAAAGPGG -0.14 0.03
301 GGPGAAAAAYALALALAAAAAAAGPGG 0.22 0.23
302 GGPGAAAAAAYLALALAAAAAAAGPGG 0.13 0.39
303 GGPGAAAAAAALYLALAAAAAAAGPGG 0.44 0.44
304 GGPGAAAAAAALALYLAAAAAAAGPGG 0.69 0.41
305 GGPGAAAAAAALALALYAAAAAAGPGG 0.05 0.39
306 GGPGAAAAAAALALALAYAAAAAGPGG 0.09 0.24
307 GGPGAAAAAAALALALAAYAAAAGPGG -0.11 0.03
308 GGPGAAAAAAALALALAAAYAAAGPGG -0.34 -0.10
309 GGPGAAAAAAALALALAAAAYAAGPGG -0.61 -0.28
310 GGPGAAAAAAALALALAAAAAYAGPGG -0.19 -0.23
311 GGPGAAAAAAALALALAAAAAAYGPGG 0.30 -0.08

312 GGPGAAAAAAAYLLLYAAAAAAAGPGG 0.97 0.90
313 GGPGAAAAAAYALLLAYAAAAAAGPGG 0.88 0.40
314 GGPGAAAAAYAALLLAAYAAAAAGPGG 0.16 0.26
315 GGPGAAAAYAAALLLAAAYAAAAGPGG 0.11 -0.13
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316 GGPGAAYAAAAALLLAAAAAYAAGPGG -0.54 -0.30
317 GGPGAYAAAAAALLLAAAAAAYAGPGG -0.33 -0.55
318 GGPGYAAAAAAALLLAAAAAAAYGPGG -0.71 -0.07

319 GGPGAAAALALAAYAALALAAAAGPGG -0.03 0.13
320 GGPGAAAALAAAAYAAAALAAAAGPGG 1.64 1.32

F
ID Sequence ∆G app ∆G pred

app

321 GGPGAAAAAFAAALAAAAAAAAAGPGG 0.50 0.87
322 GGPGAAAAAAAAALAAAFAAAAAGPGG 0.67 0.86

323 GGPGAAAAAAAAFLFAAAAAAAAGPGG 0.28 0.54
324 GGPGAAAAAAAFALAFAAAAAAAGPGG 0.09 0.43
325 GGPGAAAAAAFAALAAFAAAAAAGPGG 0.40 0.65
326 GGPGAAAAAFAAALAAAFAAAAAGPGG 0.73 0.68
327 GGPGAAAAFAAAALAAAAFAAAAGPGG 0.55 0.40
328 GGPGAAAFAAAAALAAAAAFAAAGPGG 0.21 0.52
329 GGPGAAFAAAAAALAAAAAAFAAGPGG 0.40 0.76
330 GGPGAFAAAAAAALAAAAAAAFAGPGG 0.40 0.67
331 GGPGFAAAAAAAALAAAAAAAAFGPGG 0.28 0.62

332 GGPGAAAALAAAAFAAAALAAAAGPGG 0.17 0.34

C
ID Sequence ∆G app ∆G pred

app

333 GGPGAACALAAAALAAAALAAAAGPGG -0.03 -0.07
334 GGPGAAAALAAALCAAAALAAAAGPGG 0.01 0.01
335 GGPGAAAALAAAALAAAALACAAGPGG 0.04 -0.18

336 GGPGAAAALAAAACAAAALAAAAGPGG 0.33 0.39
337 GGPGAAAALALAACAALALAAAAGPGG -0.63 -0.64

338 GGPGCAAAAAAAALAAAAAAAACGPGG 1.58 1.01

I
ID Sequence ∆G app ∆G pred

app

339 GGPGAAIAAAAAALAAAALAAAAGPGG 0.50 0.45
340 GGPGAAAAAIAAALAAAALAAAAGPGG 0.16 0.26
341 GGPGAAAALAAAAIAAAALAAAAGPGG -0.12 -0.12
342 GGPGAAAALAAAALAAAIAAAAAGPGG 0.35 0.25
343 GGPGAAAALAAAALAAAAAAIAAGPGG 0.31 0.45

344 GGPGIAAAAAAAALAAAAAAAAIGPGG 0.71 0.84

M
ID Sequence ∆G app ∆G pred

app

345 GGPGAAMAAAAAALAAAALAAAAGPGG 0.68 0.40
346 GGPGAAAAAMAAALAAAALAAAAGPGG 0.48 0.29
347 GGPGAAAALAAAAMAAAALAAAAGPGG 0.39 0.14
348 GGPGAAAALAAAALAAAMAAAAAGPGG 0.67 0.27
349 GGPGAAAALAAAALAAAAAAMAAGPGG 0.77 0.40

350 GGPGMAAAAAAAALAAAAAAAAMGPGG 0.71 0.62

V
ID Sequence ∆G app ∆G pred

app

351 GGPGAAVAAAAAALAAAALAAAAGPGG 0.71 0.44
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352 GGPGAAAAAVAAALAAAALAAAAGPGG 0.57 0.35
353 GGPGAAAALAAAAVAAAALAAAAGPGG 0.18 0.37
354 GGPGAAAALAAAALAAAVAAAAAGPGG 0.65 0.34
355 GGPGAAAALAAAALAAAAAAVAAGPGG 0.76 0.43

356 GGPGAAAALVAAALAAAAAAIAAGPGG 0.05 0.33

357 GGPGVAAAAAAAALAAAAAAAAVGPGG 0.92 0.66

H-segments of variable lengths
ID Sequence ∆G app ∆G pred

app

358 GGPGAAAAAAAAAAAAAAAAAAAAAAAAGPGG 0.86 0.39

359 GGPGAAAAAAAAAAAAAAAAAAAAAAAAAGPGG 0.43 0.23

360 GGPGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGPGG -0.32 -0.32

361 GGPGAAAAAAAAAALAAAAAAAAAAGPGG 0.57 0.59

362 GGPGAAAAAAAAAAALAAAAAAAAAAAGPGG 0.26 0.18

363 GGPGAAAAAAAAAAAALAAAAAAAAAAAAGPGG -0.06 -0.17

364 GGPGAAAAAAAAAAAAAALAAAAAAAAAAAAAAAGPGG -0.70 -0.75

365 GGPGAAAAAALAAAAALAAAAAAGPGG 0.35 0.56

366 GGPGAAAAAAALAAAAALAAAAAAAGPGG 0.12 0.08

367 GGPGAAAAAAAALAAAAALAAAAAAAAGPGG -0.37 -0.35

368 GGPGAAAAAAAAALAAAAALAAAAAAAAAGPGG -0.87 -0.68

369 GGPGAAAAALAALAALAAAAAGPGG 0.77 0.69

370 GGPGAAAAAALAALAALAAAAAAGPGG 0.31 0.15

371 GGPGAAAAAAALAALAALAAAAAAAGPGG -0.55 -0.33

372 GGPGAAAAAAAALAALAALAAAAAAAAGPGG -1.38 -0.75

373 GGPGAAAAALLLLLAAAAAGPGG 0.53 0.03

374 GGPGAAAAAALLLLLAAAAAGPGG 0.05 -0.26

375 GGPGAAAAAALLLLLAAAAAAGPGG -0.57 -0.55

376 GGPGAAAAAAALLLLLAAAAAAGPGG -0.74 -0.83

377 GGPGALAALLLLLAALAGPGG 0.16 0.07

378 GGPGALAALLLLLAALAAGPGG -0.28 -0.28

379 GGPGALAALALAALAALALAALAGPGG -1.64 -1.76

380 GGPGLLLLLLGPGG 2.60 3.47

381 GGPGLLLLLLLLGPGG 1.07 1.57

382 GGPGLLLLLLLLLLGPGG -0.41 -0.01

383 GGPGLLLLLLLLLLLLGPGG -1.47 -1.94

384 GGPGAAAAAAAAAAAMAAAAAAAAAAAGPGG 0.35 0.43

385 GGPGAAAAAAAAAAAAMAAAAAAAAAAAAGPGG 0.20 0.08

386 GGPGAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAGPGG -0.57 -0.46

387 GGPGAAAAAAAAALAAAAALAAAAAAAAAGPGG -0.64 -0.69
388 GGPGAAAAAAAALAAAAAAALAAAAAAAAGPGG -0.27 -0.59
389 GGPGAAAAAAALAAAAAAAAALAAAAAAAGPGG -0.33 -0.56
390 GGPGAAAAAALAAAAAAAAAAALAAAAAAGPGG -0.71 -0.61
391 GGPGAAAAALAAAAAAAAAAAAALAAAAAGPGG -0.55 -0.47
392 GGPGAAAALAAAAAAAAAAAAAAALAAAAGPGG -0.53 -0.62
393 GGPGAAALAAAAAAAAAAAAAAAAALAAAGPGG -0.70 -0.39
394 GGPGAALAAAAAAAAAAAAAAAAAAALAAGPGG -0.48 -0.55
395 GGPGALAAAAAAAAAAAAAAAAAAAAALAGPGG -0.41 -0.35
396 GGPGLAAAAAAAAAAAAAAAAAAAAAAALGPGG -0.62 -0.41

 
397 GGPGLKLLALAAALALLALGPGG -0.69 -0.46
398 GGPGLALLKLAAALALLALGPGG 0.32 0.58
399 GGPGLALLALKAALALLALGPGG 0.98 1.06
400 GGPGLALLALAKALALLALGPGG 1.24 1.22
401 GGPGLALLALAAKLALLALGPGG 0.50 1.06
402 GGPGLALLALAAALKLLALGPGG 0.46 0.58
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403 GGPGLALLALAAALALLKLGPGG -0.77 -0.46
 

404 GGPGKAAAAAAAALAAAAALAAAAAAAAAGPGG -0.54 -0.35
405 GGPGAAKAAAAAALAAAAALAAAAAAAAAGPGG -0.12 -0.15
406 GGPGAAAAKAAAALAAAAALAAAAAAAAAGPGG -0.19 0.18
407 GGPGAAAAAAAKALAAAAALAAAAAAAAAGPGG 0.54 0.89
408 GGPGAAAAAAAAKLAAAAALAAAAAAAAAGPGG 0.59 0.87
409 GGPGAAAAAAAAALKAAAALAAAAAAAAAGPGG 0.93 1.39
410 GGPGAAAAAAAAALAAKAALAAAAAAAAAGPGG 0.77 1.21
411 GGPGAAAAAAAAALAAAAKLAAAAAAAAAGPGG 0.85 1.39
412 GGPGAAAAAAAAALAAAAALKAAAAAAAAGPGG 0.21 0.87
413 GGPGAAAAAAAAALAAAAALAKAAAAAAAGPGG 0.42 0.89
414 GGPGAAAAAAAAALAAAAALAAAAKAAAAGPGG -0.25 0.18
415 GGPGAAAAAAAAALAAAAALAAAAAAKAAGPGG -0.44 -0.15
416 GGPGAAAAAAAAALAAAAALAAAAAAAAKGPGG -0.62 -0.35

 
417 GGPGAWAAAAAALLAAAAAAAAAGPGG 0.12 0.26
418 GGPGAAAAAAAALLAAAAAAAWAGPGG 0.22 0.12
419 GGPGAWAAAAAALLAAAAAAAWAGPGG -0.25 -0.20

 
420 GGPGAAAAAAAAAAAALAAAAAAAAAAWAGPGG -0.29 -0.43
421 GGPGAWAAAAAAAAAALAAAAAAAAAAAAGPGG -0.61 -0.43
422 GGPGAWAAAAAAAAAALAAAAAAAAAAWAGPGG -0.79 -0.70

H-segments with other flanks
ID Sequence ∆G app ∆∆G app (vs G-flanks)
423 DDPDAAAALAAAALAAAALAAAADPDD 0.79 0.85
424 DDPDAAAALAAAALAAAALAAAAGPGG 0.91 0.97
425 GGPGAAAALAAAALAAAALAAAADPDD -0.13 -0.07
426 EEPEAAAALAAAALAAAALAAAAGPGG 0.85 0.91
427 GGPGAAAALAAAALAAAALAAAAEPEE -0.09 -0.04
428 NNPNAAAALAAAALAAAALAAAANPNN 0.63 0.69
429 NNPNAAAALAAAALAAAALAAAAGPGG 0.43 0.49
430 GGPGAAAALAAAALAAAALAAAANPNN 0.14 0.20
431 QQPQAAAALAAAALAAAALAAAAGPGG 0.53 0.59
432 GGPGAAAALAAAALAAAALAAAAQPQQ 0.07 0.13
433 KKPKAAAALAAAALAAAALAAAAKKPK -0.69 -0.63
434 KKPKAAAALAAAALAAAALAAAAGPGG 0.34 0.40
435 GGPGAAAALAAAALAAAALAAAAKPKK -0.73 -0.67
436 RPRRAAAALAAAALAAAALAAAARPRR -1.10 -1.04
437 GPGGAAAALAAAALAAAALAAAARPRR -0.77 -0.71
438 RPRRAAAALAAAALAAAALAAAAGPGG -0.40 -0.34
439 SPSSAAAALAAAALAAAALAAAASPSS -0.07 -0.01
440 GPGGAAAALAAAALAAAALAAAASPSS -0.16 -0.10
441 SPSSAAAALAAAALAAAALAAAAGPGG -0.03 0.03
442 KKPKAAAALAAAALAAAALAAAADPDD -0.12 -0.06
443 DDPDAAAALAAAALAAAALAAAAKPKK 0.28 0.34

444 GGPGAAAALALAAAAALALAAAAGPGG -0.46 0.00
445 NNPNAAAALALAAAAALALAAAANPNN -0.21 0.25
446 NNPNAAAALALAAAAALALAAAAGPGG -0.13 0.33
447 GGPGAAAALALAAAAALALAAAANPNN -0.59 -0.13
448 DDPDAAAALALAAAAALALAAAADPDD 0.47 0.93
449 DDPDAAAALALAAAAALALAAAAGPGG 0.24 0.70
450 GGPGAAAALALAAAAALALAAAADPDD -0.69 -0.23
451 KKPKAAAALALAAAAALALAAAAKPKK -1.43 -0.97
452 KKPKAAAALALAAAAALALAAAAGPGG -0.41 0.05
453 GGPGAAAALALAAAAALALAAAAKPKK -1.20 -0.74
454 KKPKAAAALALAAAAALALAAAADPDD -0.46 0.00
455 DDPDAAAALALAAAAALALAAAAKPKK -0.42 0.04
456 RPRRAAAALALAAAAALALAAAARPRR -1.85 -1.39
457 SPSSAAAALALAAAAALALAAAASPSS -0.40 0.06
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458 NNPNLLLLLLLLLLNPNN 0.04 0.45
459 DDPDLLLLLLLLLLDPDD 0.73 1.14
460 DDPDLLLLLLLLLLGPGG 0.08 0.49
461 KKPKLLLLLLLLLLKPKK -1.26 -0.85
462 GGPGLLLLLLLLLLKPKK -0.97 -0.56
463 DDPDLLLLLLLLLLKPKK -0.37 0.04

464 NNPNAAAAAAAAALAAAAALAAAAAAAAANPNN -0.43 0.45
465 NNPNAAAAAAAAALAAAAALAAAAAAAAAGPGG -0.36 0.51
466 GGPGAAAAAAAAALAAAAALAAAAAAAAANPNN -0.49 0.38
467 DDPDAAAAAAAAALAAAAALAAAAAAAAAGPGG 0.28 1.15
468 GGPGAAAAAAAAALAAAAALAAAAAAAAAKPKK -1.19 -0.32
469 DDPDAAAAAAAAALAAAAALAAAAAAAAAKPKK -0.41 0.46

470 NNPNAAAAAAAAAAAALAAAAAAAAAAAANPNN 0.13 0.20
471 NNPNAAAAAAAAAAAALAAAAAAAAAAAAGPGG 0.08 0.14
472 GGPGAAAAAAAAAAAALAAAAAAAAAAAANPNN 0.02 0.09

473 NNPNAAAAAAAALAAAAALAAAAAAAANPNN -0.32 0.05
474 NNPNAAAAAAAALAAAAALAAAAAAAAGPGG -0.14 0.23
475 GGPGAAAAAAAALAAAAALAAAAAAAANPNN -0.35 0.02
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TM helices from PDB structures
ID Sequence ∆G app ∆G pred

app PDB ID Position Function Species
476 GGPGVMIGGSILAVILLIVVMIGGPGG -1.45 -0.76 (-0.76) 1pw4A 418-436 Glycerol-3-Phosphate transp. Escherichia coli
477 GGPGLWQIITICAAGAFISWALRGPGG -1.08 -0.21 (-0.21) 1eysL 93-111 Photosynth. Reaction Center Thermochromatium tepidum
478 GGPGASGGIILIIAAILAMIMANGPGG -0.97 -0.42 (-0.64) 1zcdA 12-30 Na+/H+ antiporter Escherichia coli
479 GGPGTSRLLLAGVALGIICSALMGPGG -0.22 -0.22 (-0.22) 1l7vA 142-160 ABC transporter Escherichia coli
480 GGPGLGLFRLVRLLFRLIRLLIIGPGG -0.01 0.68 (0.68) 1orsC 94-112 KvAP potassium channel Aeropyrum pernix   +
481 GGPGLGLFRLVRLLRFLRILLIIGPGG 0.60 0.92 (0.92) 1orsC 94-112 KvAP potassium channel Aeropyrum pernix   +++
482 GGPGLGLFRLVRLLRFLILRLIIGPGG 0.56 0.37 (0.37) 1orsC 94-112 KvAP potassium channel Aeropyrum pernix   ++
483 GGPGALAIIDDLGAIIIIALFYTGPGG 0.61 0.55 (0.46) 1zcdA 158-176 Na+/H+ antiporter Escherichia coli
484 GGPGIAGYVGAATVGAAAWWFMYGPGG 0.88 1.07 (1.07) 1wpgA 840-858 SR CA2+-ATPase Oryctolagus cuniculus *
485 GGPGIPVILAAALFANIQLWGLAGPGG 0.93 0.99 (0.99) 1rhzA 257-275 Translocase SecY subunit Methanococcus jannaschii   
486 GGPGPEPMTMALSVLVTIEMCNAGPGG 1.28 3.93 (2.85) 1wpgA 894-912 SR CA2+-ATPase Oryctolagus cuniculus
487 GGPGMAIGGYVGAATVGAAAWWFGPGG 1.43 1.80 (1.80) 1wpgA 838-856 SR CA2+-ATPase Oryctolagus cuniculus **
488 GGPGLIWAWGHPEVYILILPVFGGPGG 1.48 2.79 (2.77) 1fftA 278-296 Ubiquinol oxidase Escherichia coli
489 GGPGIGGYVGAATVGAAAWWFMYGPGG 1.71 1.42 (1.42) 1wpgA 840-858 SR CA2+-ATPase Oryctolagus cuniculus ***

*=essentially the same helix as ***, but mutated (G841A)
**=essentially the same helix as ***, but shifted 2 res.
+=essentially the same helix as +++, but mutated (R104F, F105R, R107I, I108R)
++=essentially the same helix as +++, but mutated (R107I, I108L, L109R)

Single-pass TM protein from Swiss-Prot
ID Sequence ∆G app ∆G pred

app Sprot ID Position Function Species
490 GGPGLTGAGGFVLGLIICGVGIFGPGG 0.66 0.29 (0.29) HB2P_HUMAN 227-245 HLA histocompat. antigen Homo sapiens

Multi-pass TM proteins from Swiss-Prot
ID Sequence ∆G app ∆G pred

app Sprot ID Position Function Species
491 GGPGLGFRILSMLRLWRLRRVSSGPGG 1.04 3.40 (1.81) KAT1_ARATH 162-180 KAT1 potassium channel Arabidopsis thaliana
492 GGPGLAILRVIRLVRVFRIFKLSGPGG 1.23 2.21 (1.90) KCNAS_DROME 358-376 Shaker potassium channel Drosophila melanogaster

Soluble proteins from Swiss-Prot
ID Sequence ∆G app ∆G pred

app Sprot ID Position Function Species
493 GGPGTAAGGGAICAIAVMITIVMGPGG 0.59 0.62 (0.62) LYS_BPP1 5-23 Lysozyme Bacteriophage P1 
494 GGPGIFISPVSISMALAMLSLGTGPGG 1.25 1.68 (1.68) CBG_HUMAN 63-81 Corticosteroid-binding glob. Homo sapiens
495 GGPGQRVIVVGAGVAGLVAAKVLGPGG 1.39 1.78 (1.54) OXLA_HUMAN 60-78 L-amino-acid oxidase Homo sapiens
496 GGPGMAGAAAAGAVVGGLGGYMLGPGG 1.85 2.07 (2.07) Q53YK7 112-130 Prion protein Homo sapiens
497 GGPGFVMATATAGLLYGAYAVTGPGG 2.04 2.04 (2.04) PEX14_YEAST 98-115 Peroxisomal membrane prot. Saccharomyces cerevisiae  

∆G pred
app for optimal subsequence is given in parenthesis
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Specification of which constructs are included in the figures

Fig. 2 All of #1-357 with ∆Gapp between -1.0 and +1.5, plus #184, #185 and #192

were used in the training resulting in the profiles

Fig. 3 #358-386

Fig. S1A C #333-335
D #81-92
E #230-236
F #321-322
G #194-204
H #219-225
I #339-343
K #44-56
3L #1-7
M #345-349
N #155-163
P #124-136
Q #249-255
R #184-192
S #100-114
T #240-247
V #351-355
W #261-276
Y #296-311

Fig. S1B 2F #323-331
2G #205-211
2K #66-73
2L #18-27
2N #166-175
2P #137-146
2S #115-121
2W #277-284
2Y #312-318

Fig. S2 Black dots: #1-357
Red dots: #476-497
Note: construct #43 is outside the limits of the plot

Fig. S4A #44-56, #397-416

Fig. S4B #18-27, #387-396

Fig. S5A #423-457

Fig. S5B #458-469
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Supplementary table S2:
Optimized model parameter values

Position specific ∆G aa(i)
app matrix (kcal/mol):

i: -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9
aa:
A 0.02 0.03 0.04 0.06 0.07 0.09 0.10 0.12 0.12 0.13 0.12 0.12 0.10 0.09 0.07 0.06 0.04 0.03 0.02
C 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.05 -0.07 -0.08 -0.07 -0.05 -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00
D 0.44 0.59 0.77 0.96 1.17 1.36 1.54 1.67 1.76 1.79 1.76 1.67 1.54 1.36 1.17 0.96 0.77 0.59 0.44
E 0.69 0.80 0.92 1.03 1.14 1.23 1.31 1.37 1.41 1.42 1.41 1.37 1.31 1.23 1.14 1.03 0.92 0.80 0.69
F -0.25 -0.26 -0.26 -0.27 -0.27 -0.27 -0.27 -0.28 -0.28 -0.28 -0.28 -0.28 -0.27 -0.27 -0.27 -0.27 -0.26 -0.26 -0.25
G 0.33 0.36 0.38 0.41 0.43 0.45 0.46 0.47 0.48 0.48 0.48 0.47 0.46 0.45 0.43 0.41 0.38 0.36 0.33
H 0.63 0.72 0.81 0.90 0.98 1.06 1.12 1.16 1.19 1.20 1.19 1.16 1.12 1.06 0.98 0.90 0.81 0.72 0.63
I -0.11 -0.14 -0.19 -0.24 -0.29 -0.34 -0.39 -0.43 -0.45 -0.46 -0.45 -0.43 -0.39 -0.34 -0.29 -0.24 -0.19 -0.14 -0.11
K 0.32 0.46 0.63 0.84 1.07 1.30 1.52 1.69 1.81 1.85 1.81 1.69 1.52 1.30 1.07 0.84 0.63 0.46 0.32
L -0.35 -0.37 -0.38 -0.39 -0.40 -0.41 -0.42 -0.42 -0.43 -0.43 -0.43 -0.42 -0.42 -0.41 -0.40 -0.39 -0.38 -0.37 -0.35
M 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.05 -0.07 -0.08 -0.07 -0.05 -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00
N 0.63 0.73 0.84 0.95 1.05 1.14 1.22 1.28 1.31 1.33 1.31 1.28 1.22 1.14 1.05 0.95 0.84 0.73 0.63
P 0.48 0.57 0.66 0.76 0.84 0.92 0.99 1.04 1.08 1.09 1.08 1.04 0.99 0.92 0.84 0.76 0.66 0.57 0.48
Q 0.54 0.65 0.77 0.89 1.01 1.11 1.21 1.28 1.32 1.33 1.32 1.28 1.21 1.11 1.01 0.89 0.77 0.65 0.54
R 0.03 0.06 0.13 0.26 0.46 0.73 1.04 1.34 1.57 1.65 1.57 1.34 1.04 0.73 0.46 0.26 0.13 0.06 0.03
S 0.37 0.43 0.48 0.53 0.58 0.62 0.65 0.68 0.70 0.70 0.70 0.68 0.65 0.62 0.58 0.53 0.48 0.43 0.37
T 0.04 0.07 0.11 0.17 0.24 0.32 0.40 0.46 0.51 0.53 0.51 0.46 0.40 0.32 0.24 0.17 0.11 0.07 0.04
V 0.00 0.00 0.00 -0.01 -0.02 -0.05 -0.10 -0.17 -0.22 -0.24 -0.22 -0.17 -0.10 -0.05 -0.02 -0.01 0.00 0.00 0.00
W -0.24 -0.35 -0.42 -0.39 -0.27 -0.10 0.07 0.18 0.25 0.27 0.25 0.18 0.07 -0.10 -0.27 -0.39 -0.42 -0.35 -0.24
Y -0.11 -0.19 -0.20 -0.10 0.08 0.27 0.44 0.54 0.60 0.62 0.60 0.54 0.44 0.27 0.08 -0.10 -0.20 -0.19 -0.11
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Gauss function parameters (Eqn 5 and 6):

a0 a1 a2 a3 a4
Amino acid:
A 1.27E-01 2.15E-02
C -7.65E-02 9.94E-02
D 1.79E+00 1.73E-02
E 1.42E+00 8.94E-03
F -2.77E-01 1.03E-03
G 4.81E-01 4.72E-03
H 1.20E+00 8.01E-03
I -4.60E-01 1.81E-02
K 1.85E+00 2.18E-02
L -4.28E-01 2.38E-03
M -7.75E-02 9.84E-02
N 1.33E+00 9.24E-03
P 1.09E+00 1.01E-02
Q 1.33E+00 1.12E-02
R 1.65E+00 5.12E-02
S 7.02E-01 7.77E-03
T 5.27E-01 3.12E-02
V -2.45E-01 9.79E-02
W 2.91E-01 1.89E-02 -5.48E-01 9.30E-02 6.47E+00
Y 6.28E-01 1.04E-02 -5.74E-01 9.48E-02 6.92E+00

Hydrophobic moment weight (Eqn 1):

c0 2.70E-01

Length parameters (Eqn 8):

c1 9.29E+00

c2 -6.45E-01

c3 8.22E-03
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