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Table SI1.

CG charges (in e) for the AA residues obtained through the charge fitting algorithm using

unsmoothed all-atom Amber99 MEP grids. CG locations were generated at ¢ = 1.25 bohr” using the hierarchical

merging/clustering algorithm applied to the all-atom Amber MEP function. g and ¢ stand for gauche and trans,

respectively (see references 54, 55 for details). rmsdV and rmsdu are given in kcal/mol and D, respectively.

Point numbers refer to Figure 5.

Conformation  Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 rmsdV  rmsdu

Ala C o
0.4052 -0.4052 2.00 0.48
Arg C o NH-NH, Cg NH,-NH NH,-
NH,

g-48-.8- 5.16 2.88

g-1,8-t 4.67 2.86

-t.gt 0.3588 -0.3949  0.2780 0.0555 0.4811 0.2215 454 223

g-htt 4.84 3.20
Asn C (0] Ho,, 0d Ho,;

t,Nt 2.62 1.01

t,0g- 0.3990 -0.3940  0.1470 -0.2340  0.0820 2.83 0.95

t,0g+ 2.44 0.87
Asp C o 0s1 032

Lg+ 0.3033 -0.4453  -0.4290  -0.4290 2.85 1.28
Cys C (0] Sy Hy

g- 2.16 0.56

g+ 0.4160 -0.3970  -0.0705  0.0515 3.03 1.55

t 2.62 1.24
Gln C o Cy H,, Oe H.is

g-,t,Nt 1.90 0.10

g-.1,0g- 0.3687 -0.4017  0.1768 0.0958 -0.3215  0.0818 1.96 0.20

g-,1,0g+ 1.92 0.39
Glu C o Oel Oe€2

g-1.8- 2.74 0.79

a-tg+ 0.3296 -0.4476  -0.4410  -0.4410 291 098
Gly C o

0.3897 -0.3897 1.21 0.28

Hisd C o Ne HNS HC?s

g-,Ng- 2.67 0.86

£ Ng+ 0.3902 -0.3982  -0.2306  0.1863 0.0523 293 081
Hise C o HNe N3 HC?s

g-,Ng- 2.50 0.66

£ Ng+ 0.3538 -0.3898  0.1803 -0.2142  0.0699 271 085
Ile C o

g-.8- 2.02 0.87

g-t 0.4042 -0.4042 1.95 0.76

g+t 1.96 0.73
Leu C o

g-t 2.11 0.98

fo+ 0.4116 -0.4116 209 087
Lys C o N¢

g-.8-1.8 0.3162 -0.3422  1.0260 5.22 3.78

g-,8- 18+ 4.83 3.49
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*in the opposite direction of O-H bond.



Table SI2. CG charges (in e) for the AA residues obtained through the charge fitting algorithm using

unsmoothed Gromos43A1 MEP grids. CG locations were generated at ¢

1.3 bohr’ using the

hierarchical merging/clustering algorithm applied to the Gromos43A1 MEP function. g and ¢ stand for

gauche and trans, respectively (see references 54, 55 for details). rmsdV and rmsdu are given in

kcal/mol and D, respectively. Point numbers refer to Figure 6.

Conformation Point1 Point2 Point 3 Point4 Point5 Point6 Point7 Point8 rmsdV  rmsdu

Ala H (0]
0.2050  -0.2050 1.30 0.46

Arg H (0] Ce

g-,t,8-,8- 3.18 0.73

g-,tg-t 3.56 0.74

g-tgt 0.2068 -0.2068 1.0000 349 044

g- Lt 3.53 0.98
Asn H O (O1) Ho,, Ho,s

t,Nt 1.50 0.61

1,0g- 0.1952  -0.1952 -0.1943 0.1104 0.0840 1.53 0.70

1,0g+ 1.39 0.46
Asp H (0] 01 032

Lg+ 0.1868 -0.1868 -0.5000  -0.5000 2.15 0.60
Cys H (0] Sy

g- 0.95 0.50

g+ 0.2051 -0.2051 -0.0299  0.0299 0.94 0.44

t 0.93 0.43
Gln H (0] Hg; O¢ H,,

g-,1,Nt 1.32 0.28

g-,1,0g- 0.2086  -0.2086 0.0850 -0.2031 0.1182 1.20 0.30

g-,1,0g+ 1.29 0.58
Glu H (0] Oel Oe2

g-, 18- 1.95 0.51

g-tg+ 0.2029  -0.2029 -0.5000 -0.5000 201 0.59
Gly H (0]

0.2050  -0.2050 0.55 0.11

Hisb H (0] HNd Ne

g-,Ng- 1.22 0.50

£ Ng+ 0.1972  -0.1972 0.2623 -0.2623 125 0.46
Hise H (0] HNe No

g-,Ng- A1 0.40

£ Ng+ 0.1941 -0.1941 0.2729 -0.2729 16 051
Ile H (0]

g-.8- 0.90 0.46

g-t 0.2052  -0.2052 0.89 0.46

g+t 0.89 0.46
Leu H (0]

g-t 0.88 0.46

fo+ 0.2052  -0.2052 090 0.46
Lys H (0] N¢

g-,8-1,8- 1.10 1.06

8858+ 1.06 0.65

attg- 0.2051 -0.2051 1.0000 103 052

g-htg+ 1.08 0.67
Met H (0]

g-.8-.8- 0.2051  -0.2051 0.87 0.46

g-,8-1 0.87 0.46

g-1,8- 0.85 0.46
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0.26
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0.46
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*in the opposite direction of O-H bond.



Table SI6. Electrostatic properties of the Gromos43Al-based CG model of small peptides vs. their

corresponding all-atom version. rmsdV and rmsdu are given in kcal/mol and D, respectively. Electric

charges are given in €. (a) no charge fitting applied, (b) charge fitting applied to end charges g.,s only,

(c) charge fitting applied to all CG charges, (d) charge fitting applied to Basdevant’s model.

2EVQ 197 atoms
q 1.0
u (all-atom) * 3.20, -0.04, -69.06
(a) () © ()
No. of CGs 51 51 51 28
rmsdV 1.94 1.86 1.09 5.60
rmsdu 0.44 0.88 0.04 1.44
u? 2.93,-0.31, -69.28 2.78,0.08, -69.83 3.19, -0.03, -69.03 3.45,-0.94, -67.95
Gend +1.0000 +1.0222
1BXX 110 atoms
q 0.0
u (all-atom) * 17.25,0.86, -11.91
(a) () © ()
No. of CGs 28 28 28 15
rmsdV 3.09 2.99 2.28 6.82
rmsdu 3.28 2.05 0.98 1.94
u? 14.21, 0.48, -13.10 15.76, 1.90, -12.86 17.45,1.81, -12.00 19.12, 0.34, -12.03
Gend +1.0000 +1.0254
1BC5 90 atoms
q -1.0
u (all-atom) * -314.89, -289.54, 5.97
(a) () © ()
No. of CGs 29 29 29 13
rmsdV 2.46 2.20 1.60 7.61
rmsdu 0.08 1.91 2.53 3.18
u? -314.87,-289.47, 5.94 -314.17,-291.31, 5.97 -313.82,-291.35, 4.57 -314.01, -287.40, 3.79
Gend +1.0000 +1.0272
2RD4 88 atoms
q 0.0
u (all-atom) * 40.10, 25.05, -46.97
(a) () © @
No. of CGs 20 20 20 12
rmsdV 3.37 2.70 1.52 7.72
rmsdu 4.87 2.54 0.47 3.23
ut 37.07, 21.56, -45.44 39.62, 22.94, -48.28 39.68, 24.86, -47.08 40.01, 24.96, -43.75
Gend +1.0000 +1.0579

’X, y, and z components of p.
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Figure SI7. Gromos43A1 MEP isocontours (blue plain surface: -0.07, red mesh: 0.07 e/bohr) and
MEP projected on the ED surface defined at 0.0002 e /bohr’ (blue: negative, red: positive) of peptides
2EVQ, 1BXX, 1BCS5, and 2RD4. (a) unsmoothed all-atom MEP, (b) CG with fitted g.,, MEP with CGs

(black spheres), (c) all-atom MEP on ED isocontour, and (d) CG with fitted g.,; MEP on ED isocontour.



3D structure and charges of the all-atom and coarse point charge models generated for the four
peptides (PDB codes 2ZEVQ, 1BXX, 1BCS5, and 2RD4) and structure KcsA (PDB code 1BLS8) can be

downloaded from http://perso.fundp.ac.be/~lleherte/JCTC SI/.



http://perso.fundp.ac.be/~lleherte/JCTC_SI/

