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Fig. 1 Initial configuration of protein and the armchair CNT system before energy minimization and MD
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Fig. 2 Normalized distance of the center-of-mass

for the protein to the tube wall of CNT
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Fig. 3 Number of atoms of xylanase within Fig. 4 Interactions between the protein and

0.5 nm around the surface of SWNTs CNT as a function of the simulation time
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Fig.5 Snapshots of CNT1 and CNT2 systems after 30 ns MD simulations
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Tab.1 Adsorbed residues and the interaction between the protein and SWNTs in CNT1 systems
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Tk 5k E/kJ + mol™! TR 3 E/kJ + mol™! Bk 5k E/KJ « mol™"
102 THR —20.1 ASN 13 —35.2 GLY 191 —17.6
120 TRP —55.3 GLY 14 —13.8 GLY 192 —13.8
122 TYR —46.9 TYR 15 —21.3 ASN 193 —31.0
123 ASN —20.5 SER 33 —22.2 PRO 194 —13.0
130 THR —18.0 GLY 34 —14.7 GLY 195 —19.7
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132 THR —23.9 SER 189 —27.6 PRO 197 —17.6

GLU 190 —14.2
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A Molecular Dynamics Simulation of Xylanase Adsorption
onto Single-Walled Carbon Nanotubes

WANG Si-hua, HUANG Ke-jun, ZHANG Guang-ya

(College of Chemical Engineering, Huagiao Univeisity, Xiamen 361021, China)

Abstract: By using molecular dynamics simulation method, we investigated the adsorption dynamics process of xylanase
and single-walled carbon nanotubes (SWNT) and the features of enzyme at the atomic level. By observing the dynamics
trajectory and quantitative analyses, we found xylanase and SWNTs closed to each other and adsorbed together in the
end, and the adsorption dynamics process were different when different position of enzyme interacted with SWNTs. The
conformation of the atom near the SWNTs surfaces were changed with different extents during the adsorption process,
and SWNTs also induced conformational rearrangement of the protein. The aromatic ring of TRP120 and TYR122 were
paralleled with the surface of SWNTs in the CNT1 system, and the C-end of the enzyme finally attached at the surface of
SWNTs in CNT2 system, which can make the enzyme combine more stable with the SWNTs. As analyzed above, we
think the CNT2 system is the best adsorption system.

Keywords: carbon nanotubes; enzyme immobilization; nanotechnology; molecular dynamics simulation; xylanase; phys-

ical adsorption
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