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Figure S1: The chemical structures of all the amino acids considered in the study
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Figure S2: The z-axis projection between the center-of-mass of the peptide (valine) and center of mass of

the top-most Graphene Sheet.

Figure S3: A representative image of the free-standing peptide (Proline) using Licorice representation in a

TIP3P water box.
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(iv) Aromatic Side Chain Amino Acids
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Figure S4: Representative structures showing the top and side views of dipeptides interacting with the graphene
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corresponding to the minima in the PMF profiles from the polarizable simulations.
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Figure S5: (a) Percentage population corresponding to the B-sheet (—150° < ¢ <—90° and 80° <y < 160°) region
in the Ramachandran ¢/ surfaces corresponding to each di-peptide system from both additive and polarizable
simulations. Percentage populations are evaluated for both the free peptide as well as the peptide adsorbed on
graphene surface. (b) Change in the B-sheet populations upon adsorption of the peptide onto the graphene surface,
calculated as the difference between the 3-sheet populations observed in the peptide-graphene system and the free

peptide only system for both additive and polarizable simulations.
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Figure S6: (a) Percentage population corresponding to the PPII (—90° < ¢ <—25° and 80° < y < 160°) region in
the Ramachandran ¢/y surfaces corresponding to each di-peptide system from both additive and polarizable
simulations. Percentage populations are evaluated for both the free peptide as well as the peptide adsorbed on
graphene surface. (b) Change in the PPII populations upon adsorption of the peptide onto the graphene surface,
calculated as the difference between the PPII populations observed in the peptide-graphene system and the free

peptide only system for both additive and polarizable simulations.
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Table S1: Minimum free energy of the di-peptides relative to the minimum free energy of the Gly di-peptide

obtained from polarizable and additive simulations. The relative free energies using other force fields previously

reported in literature are also presented for comparison.!=3

. Polarizable Additive Criaraivag) | Amberi9sB- | OPLS- | Ambero3w | GROMOS | GRAPPA/
peI[::; de | CHARMM/ | CHARMMI6m/ | = ILDN/ AA/ TIP4P. S4A8/ | CHARMM22%/
SWM4 TIP3P TIP3P2 | mTIP3P2 | 2005 SPC3 W TIP3P!
Arg -12.6+5.7 -3.5+1.5 -3.24 -4.23 -2.69 -2.65 -2.51 -1.07
Glu -10.4+4 .8 2.3+0.6 0.65 1.59 1.54 2.31 -2.20 1.84
Asp -10.3+4.0 2.7+0.7 1.22 1.69 1.96 2.71 -1.89 2.46
Trp -2.5+0.5 -3.4+1.3 -5.24 -4.34 -4.34 -5.24 -4.35 -0.64
Tyr -1.8+0.6 -2.240.7 -3.87 -4.06 -2.54 -2.18 -4.66 -0.50
His -0.0+6.1 0.5+0.1 -0.94 -0.90 -0.29 -1.30 -2.44 1.27
Lys 0.00£1.5 1.6+0.3 -0.56 0.36 0.24 0.58 -0.81 2.82
Gly 0.00+0.0 0.0£0.0 0.00 0.00 0.00 0.00 0.00 0.00
Phe 0.1+£0.2 -0.8+0.2 -3.24 -1.66 -0.89 -2.06 -2.48 0.91
Leu 0.34+0.8 1.44+0.3 -0.58 1.15 1.21 0.81 -1.74 2.75
Met 0.44+0.8 0.440.1 -1.76 -0.02 0.06 -0.94 -2.72 0.53
Ile 0.5+£1.2 2.3+0.7 -0.20 1.35 1.97 0.72 -1.51 3.80
Cys 0.7+0.7 1.240.1 -0.64 1.15 1.06 1.65 -1.27 1.89
Gln 0.8+£0.6 1.6£0.2 -0.64 0.00 0.00 0.15 -2.01 -0.74
Ala 0.8+£0.5 2.3+0.4 0.27 1.37 1.33 2.29 -0.38 1.99
Asn 0.9+0.4 1.1+0.1 -0.94 0.80 0.78 0.62 -1.41 0.82
Thr 1.0£1.2 1.6£0.4 -0.40 1.97 1.87 2.11 -1.19 1.96
Pro 1.2+0.6 0.8+0.3 -0.89 0.80 0.58 1.82 0.48 2.75
Val 1.3+1.4 2.340.7 0.37 1.52 2.33 0.81 -1.10 2.65
Ser 1.5+0.9 2.1+0.4 -0.08 1.06 1.07 1.71 -0.77 1.29
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Table S2: Percentage population corresponding to the ar-helix (—150° <@ <—25° and —150° < y < 0°) region in

the Ramachandran ¢/y surfaces corresponding to each di-peptide system from both additive and polarizable

simulations.
Peptide Peptide+Sheet Peptide Peptide+Sheet
(additive) (additive) (polarizable) (polarizable)

Arg 51£8 45+57 62+26 32440
Hsp 14+8 10+14 29+15 7£2
Lys 59+12 65+15 33+26 8+0
Asp 56+0 51+£24 4242 0+0
Glu 61+7 7314 5542 8+7
Ser 47+9 47+24 28+6 11+7
Thr 48+8 87+12 0+0 8+11
Asn 62+4 7545 13+18 542
Gln 40+2 54+6 41+15 42+5
Ala 60+0 53+19 14+18 0+0
Val 82+11 63+28 100+0 0+0
Ile 17+£19 34+18 63+20 0+0
Leu 60+9 78+3 36+25 0+0
Met 58+12 54422 3448 44+10
Phe 65+0 84+6 14+6 7+9
Tyr 6116 87+1 3047 3442
Trp 64+3 68+1 0+0 3+4
Hsd 48+0 32438 6+7 35424
Hse 42+2 70+8 14+14 27+37
Cys 6643 78+4 32+14 16+12
Gly 7+0 1+£0 2544 7+1
Pro 11+0 60+5 1443 12+1
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Table S3: Percentage population corresponding to the B-sheet (—150° < ¢ <—90° and 80° < y < 160°) region in

the Ramachandran ¢/ surfaces corresponding to each di-peptide system from both additive and polarizable

simulations.
Peptide Peptide+Sheet Peptide Peptide+Sheet
(additive) (additive) (polarizable) (polarizable)

Arg 11£1 5+6 5+6 2+1
Hsp 26+1 6+2 19+1 2742
Lys 9+3 5+3 15+8 5+4
Asp 541 8+5 25+4 1246
Glu 9+2 3+0 160 5+1
Ser 14+6 5+1 2242 25+1
Thr 1543 3+3 37+1 14+6
Asn 11+1 4+1 47+6 13£10
Gin 12+3 9+2 1842 542
Ala 5+0 3+0 1543 2+0
Val 3+3 10+8 0+0 7+2
Ile 3047 167 5+3 16+4
Leu 9+2 3+1 18+4 1610
Met 9+3 9+4 2042 548
Phe 10+0 6+3 3643 4045
Tyr 11+2 5+1 2544 1842
Trp 12+3 12+1 40+1 65+0
Hsd 14+1 10+4 3548 11+3
Hse 14+0 5+4 3115 8+1
Cys 0+2 3+1 14+4 5+4
Gly 6+0 0+0 0+0 0+0
Pro 1+0 0+0 130 10£2
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Table S4: Percentage population corresponding to the PPII (—90° < ¢ < —25° and 80° <y < 160°) region in the

Ramachandran ¢/y surfaces corresponding to each di-peptide system from both additive and polarizable

simulations.
Peptide Peptide+Sheet Peptide Peptide+Sheet
(additive) (additive) (polarizable) (polarizable)

Arg 13+2 8+9 14+18 1+1
Hsp 25+2 0+0 14+4 32+6
Lys 1242 10+5 28+13 11+6
Asp 1243 1243 15+4 1242
Glu 15+4 10£2 29+1 9+2
Ser 16+3 8+5 40+2 2448
Thr 21+4 5+4 56+2 68+7
Asn 12+4 13+1 1+£2 2+1
GlIn 16+2 14+0 3042 12+14
Ala 9+1 4+1 9+4 0+0
Val 444 14+12 0+0 91+2
Ile 38+8 37+4 21+14 83+4
Leu 13+4 542 2748 23429
Met 1242 137 25+9 14420
Phe 1240 5+1 40+1 37+14
Tyr 14+1 4+0 26+0 2045
Trp 161 1+0 53+2 613
Hsd 15+1 6+7 39+8 8+2
Hse 18+0 10+4 44+6 27+6
Cys 13+2 5+1 23+9 24+17
Gly 2+0 0+0 1+0 0+0
Pro 25+2 22+1 43+2 3942
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Table SS: Percentage population corresponding to the random coil structures that fall outside the defined regions

in the Ramachandran ¢/ surfaces corresponding to each di-peptide system from both additive and polarizable

simulations.
Peptide Peptide+Sheet Peptide Peptide+Sheet
(additive) (additive) (polarizable) (polarizable)

Arg 2445 42442 1943 65+38
Hsp 35+5 84+12 43+11 3342
Lys 2117 20+7 24+6 75£10
Asp 24+5 28+16 1842 75+4
Glu 161 13+2 0+1 79£5
Ser 24+0 40+28 11£2 4042
Thr 15+1 6+5 7£2 10+2
Asn 16+6 8+6 39+10 81+9
Gln 3143 2448 12+11 41+20
Ala 25+0 40+20 62+12 98+0
Val 11+4 13+8 0+0 2+0
Ile 15+4 13+15 11+2 1+0
Leu 1843 13+0 19+14 61£39
Met 20+7 24+12 21+2 37+18
Phe 1440 542 104£2 17+0
Tyr 13+13 5+1 1942 28+6
Trp 3+0 20+0 71 2542
Hsd 22+1 52450 21+9 45424
Hse 26+2 15+0 11+6 38+31
Cys 12+1 1444 312 54+£33
Gly 84+1 99+1 74+4 93+1
Pro 6442 61+£5 30+0 39+1
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