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Figure Legends

Figure S1 Distribution of atomic SASA values Ai for all GROMOS atom types included in this

study.

Figure S2 Distribution of the size of the explicit solvent (water) forces fexpl
i for the GROMOS

atom types and for different data sets. The grey distributions show the forces on <ALL> atoms.

The overlaid coloured distributions show subsets: the <SA> forces in orange, the <SA & θ+>

forces in blue. Insets show the <SA & θ+> data in a uniform scale of 104 data points for a

quantitative comparison of the atom type frequency. The selected atom types are the same as in

Figure S1.

Figure S3 Distribution of the angle θi between the explicit and implicit force vectors for the

GROMOS atom types. The atom type selection, data subsets and colour scheme are the same as in

Figure S2.

Figure S4 Distribution of the subset σSASA
<SA> values as function of the atomic SASA value Ai for

the GROMOS atom types.

Figure S5 Distribution of the subset σSASA
<SA & θ+> values as function of the atomic SASA value

Ai for the GROMOS atom types.

Figure S6 Q–Q plots showing the log-normal behaviour of <ALL> water forces. Sampled water

forces fsmp
<ALL> are plotted over a theoretical log–normal distribution ftheo

<ALL>. ftheo
<ALL> are 1000 points

from a distribution with ’mean’ and ’sd’ as estimated from a fit of the fexpl
<ALL> distribution. fsmp

<ALL>

are 1000 points sampled from the fexpl
<ALL> distribution. An ideal log–normal distribution would

follow the diagonal (solid line). Plots are scaled to the range of frequently occurring forces.
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Figure S7 Q–Q plots of water forces of the <SA> subset. The selection on SASA does not

change the log–normal shape of the distribution.

Figure S8 Q–Q plots of the <SA & θ+> water forces. The selection on SASA and angle range

does not change the log–normal shape of the distribution.

Figure S9 Q–Q plots of re–sampled <SA & θ+> forces over <SA> forces. The distribution

of the <SA & θ+> forces were re–sampled to fit the ’mean’ and ’sd’ values of the <SA> force

distribution. The re–sampled distributions are both log–normal.

Figure S10 Ratio Inorm of the Mutual Information and the Joint Entropy between the GROMOS

atom type classification and the atom groups derived by partitioning. The partitions were computed

on the basis of σSASA
i value ranges (bins) of 1kJmol−1 nm−2. The partitioning shows a relative

information maximum at 3 groups.

Figure S11 Local structural properties of the test proteins trp (a,b), drk (c,d), ubq (e,f) and lys

(g,h). in implicit solvent (a,c,e,g) and water (b,d,f,h). Colour scheme: red, helical (including α–

helix); blue: extended (including β–strand); green-yellow: turns and loops. Conformations were

plotted every 25 ps.
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Figure S1

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 5 N (e) atom type 6 NT (f) atom type 7 NL

(g) atom type 8 NR (h) atom type 9 NZ (i) atom type 10 NE

(j) atom type 11 C (k) atom type 12 CH (l) atom type 13 CH2

(m) atom type 14 CH3 (n) atom type 16 CR1
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Figure S2

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S3

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S4

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S5

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S6

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S7

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S8

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S9

(a) atom type 1 O (b) atom type 2 OM (c) atom type 3 OA

(d) atom type 6 NT (e) atom type 7 NL (f) atom type 8 NR

(g) atom type 9 NZ (h) atom type 12 CH (i) atom type 13 CH2

(j) atom type 14 CH3 (k) atom type 16 CR1
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Figure S10
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Figure S11

(a) trp (1l2y) in implicit solvent

(b) trp (1l2y) in explicit solvent

(c) drk (2a36) in implicit solvent

(d) drk (2a36) in explicit solvent

(e) ubq (1ubq) in implicit solvent

(f) ubq (1ubq) in explicit solvent
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Figure S11

(a) lys (1aki) in implicit solvent

(b) lys (1aki) in explicit solvent

Table S1: Topological alphabet defined by the super–secondary structure of two successive α or β

elements and the angle between their central axis. The combination of super–secondary structure
and angle range defines a ’state’, which is denoted by the letter given in the table.

angle range/ ◦ β -β β -α α-β α-α
0–60 a d g j

60–120 b e h k
120–180 c f i l
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Table S5: Mutual Information (I), Joint Entropy (H) and the normalised Mutual Information Inorm
= I/H of the partitioning via dynamic programming into k groups for 1kJmol−1 nm−2 binning of
the σi value range. The maximal Inorm value is emphasised.

k I / nat H / nat Inorm
2 0.73 3.63 0.202
3 0.95 4.08 0.234
4 1.02 4.41 0.232
5 1.05 4.62 0.227
6 1.06 4.82 0.220
7 1.07 5.02 0.214
8 1.08 5.24 0.207
9 1.09 5.29 0.206

10 1.09 5.40 0.203
11 1.10 5.47 0.201
12 1.10 5.63 0.196
13 1.11 5.74 0.193
14 1.11 5.84 0.190
15 1.11 5.90 0.188
16 1.11 5.99 0.186
17 1.12 6.14 0.182
18 1.12 6.06 0.184
19 1.12 6.21 0.180
20 1.12 6.22 0.180

30



Table S6: Original implicit solvation parameters2 for GROMOS atom types.3

atom solvation parameter
id. type description σi/kJmol−1 nm−2

1 O carbonyl oxygen (C=O) -25
2 OM carboxyl oxygen (CO−) -25
3 OA hydroxyl oxygen (OH) -25
5 N peptide nitrogen (NH) -25
6 NT terminal nitrogen (NH2) -25
7 NL terminal nitrogen (NH+

3 ) -25
8 NR aromatic nitrogen (-N=) -25
9 NZ Arg amino nitrogen (NH+

2 ) -25
10 NE Arg imino nitrogen (NH) -25
11 C bare carbon (C) 5
12 CH1 aliphatic methine carbon (CH) 5
13 CH2 methylene carbon (CH2) 5
14 CH3 methyl carbon (CH3) 5
16 CR1 aromatic methine carbon (-CH=) 5
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