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Electron transfer coupling matrix element between
cytochrome ¢ and graphene oxide
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(College of Materials Science and Opto-Electronic Technology, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract There is a high probability that cytochrome c¢ interacts with the oxidized graphene via
electron transfer reactions. We notice that the electron transfer coupling matrix element reveals the
electronic interactions between two molecules. With this idea in mind, we applied the pathway
tunneling model method to calculate the electron transfer coupling matrix element in the eight
cytochrome c-graphene oxide systems with different conformations. Results indicate that the electron
transfer coupling matrix element for system P8 is the greatest and the electronic interaction between
cytochrome ¢ and graphene oxide is the strongest.
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Table 1 Calculation results for systems P1 — P8

system a/(°) @/(°) pathway distance/ A CB distance/A TS distance/ A Hy, /eV
P1 129. 01 56.21 18.77 14.74 4.03 6.95x10 7%
P2 122. 46 132. 82 30. 58 26. 89 3.68 2.94 x10°%
P3 117.02 89.91 29. 86 26. 14 3.73 1.95 x10 %
P4 30. 81 128. 14 31.70 28.20 3.51 1.01 x10 7%
P5 75.08 175.96 30. 06 26.59 3.47 1.66 x 10~
P6 47.62 97.98 35.16 32.35 2.82 7.11 x10°Y
p7 44.91 139. 15 21.99 26. 88 3.98 7.53 107"
P8 146.27 51.34 18.43 14. 86 3.56 1.53 x10 %

1 : pathway distance 278 PTM #415 (1) B 4238 18 S 4, CB distance 738 18 250 1Y T A7 S0 S0 BE 25, TS distance 3878 18 2843 19
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Fig.2 Pathway tunneling model for system P8

( excluding water molecules)
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Table 2 Pathway tunneling atoms, atom-to-atom

distances, and pathway types for system P8

atom-to-atom distance/ A pathway type
Fe—SD (MET 80) 2.42 CB
SD—CG (MET 80) 1.94 CB
CG—CB (MET 80) 1.52 CB
CB—CA (MET 80) 1.58 CB
CA—C (MET 80) 1.53 CB
C—N (ILE 81) 1.30 CB
N—CA (ILE 81) 1.47 CB
CA—CB (ILE 81) 1.53 CB
CB—CGI (ILE 81) 1.56 CB
CG1—C (GEA) 3.56 TS

s atom-to-atom /5% #L T4 B B8 th— T4 1 93— 4
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