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Support information

Table S1. The number of molecules in each system

Type of peptides Number of Number of Number of Number of water
peptides sodium ions chloride ions

20 10 70 17250

40 10 130 16879

ARG3 60 10 190 16508
80 10 250 16137

20 10 150 16644

40 10 290 15666

ARGT 60 10 430 14688
80 10 570 13711

20 10 230 16123

40 10 450 14624

ARG 60 10 670 13126
80 10 890 11627

20 10 70 17284

40 10 130 16947

LYS3 60 10 190 16611
80 10 250 16274

20 10 150 16743

40 10 290 15865

LYS7 60 10 430 14987
80 10 570 14109

20 10 230 16278

40 10 450 14934

LYSH 60 10 670 13590
80 10 890 12247

20 10 10 17412

40 10 10 17202

ASN3 60 10 10 16993
80 10 10 16783

20 10 10 17138

40 10 10 16655

ASNY 60 10 10 16172
80 10 10 15689

20 10 10 16868

40 10 10 16114

ASNTI 60 10 10 15361
80 10 10 14607

20 10 10 17379

40 10 10 17136

GLN3 60 10 10 16894
80 10 10 16651

20 10 10 16993

GLN7 40 10 10 16364

60 10 10 15735
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Table. S2. Intermolecular interaction energies of peptide-graphene and peptide-water in the

system with polymerization degree 11 and peptide number 60 (Unit: kJ-mol™)

Eww  Ecee  Etwwi(peptide-graphene)  Eyqw Eeiec Eioai(peptide-water)
ARG -1243 0 -1243 -440 -210687 -211127
LYS -1085 0 -1085 -4582  -202978 -207560
ASN  -1635 0 -1635 -7441 -111567 -119008
GLN -1520 0 -1520 -9440  -114649 -124089
TRP -1668 0 -1668 -19171  -110300 -129471
HIS -1392 0 -1392 -10495  -113713 -124208
ALA -1137 0 -1137 -7557 -70145 -77702
ILE -1297 0 -1297 -12023  -77017 -89040
ASP -556 0 -556 2983 -319809 -316826
GLU  -568 0 -568 2629 -314694 -312065
PVP  -1098 0 -1098 -15110  -47370 -62480




Fig. S1. Displacement of the centroids of adjacent graphenes in the yz plane during NVT
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Fig. S2. Monomer structures of different peptides (a)ARG (b)LYS (c)ASN (d)GLN (e)HIS
(HTRP (g)ALA (h) ILE (i))ASP (j) GLU

@) © (© (2) (i)
(./ 4 4 =4
< ‘
G /
(b) ()} ® .
¢ C
C C

Fig. S3. Schematic diagram of the radial distribution function (RDF) of different atom pairs in

the peptide-graphene-water system.
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