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W B (EDC,99% ,J&K) , N-F2 5L B8 31188 W7 Ji ( NHS,
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Fig.1 Schematic representation of AuNPs/Cyt ¢/Au sand-

wich architecture
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E/V(vs. Ag/AgCl)
K2 Cyt ¢/MUA/Au(a) il AuNPs/Cyt ¢/MUA/Au(b)
1F PBS 7AW (10.0 mmol - L™' pH 7.2) Y IH IR
R22 2k (495 100 mV - s7")
Fig. 2 Cyclic voltammograms of the Cyt ¢/MUA/Au(a)
and AuNPs/Cyt ¢/MUA/Au (b) in PBS solution
(10.0 mmol + L', pH7.2) at a scan rate of 100

mV s

2000 1 8bO 1 6I00 1460 1200
Wavenumber/cm’!
K3 4 ERIMAEE MUA(a) NHS(b) Fll Cyt c(c) YR
T SR 2T AN 1
Surface-enhanced infrared absorption ( SEIRA )
spectra of MUA (a), NHS (b) and Cyt ¢ (¢)
adsorbed on the Au surface
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Fig.4 SEIRA spectra of DPA (a) and gold nanoparticles
(b) assembled on the Au surface
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Fig.5 SEIRA difference spectra of potential-induced Cyt ¢
without AuNPs (dotted line) and with AuNPs ad-

sorption (solid line)
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Tab.1 Vibrational assignments in the SEIRA difference spectra of redox-induced Cyt ¢
Reduced state Oxidized state ~ Assignment Designation
1693 Amide 1 B-turn type 111
1673 Amide I B-turn type III
1666 Amide I B-turn type 11
1660 Amide 1 B-turn type 11 and/or a-helix
1640 Amide 1 Unordered
1633 Amide [ Extended B-strand
1627 Amide 1 Extended B-strand
1602 Heme vy, v(C4Cy)
1595 Heme v, v(C4Cp)
1582 Heme v, (GG am
1564 Amide TI B-turn type TIT
1556 Amide 11 B-turn type III
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Studies on the Molecular Mechanism of Electron Transfer of

Cytochrome ¢ Modulated by Gold Nanoparticles in

Nano-Sandwich Architecture

LIN Shou-rui'*, WANG Li-xu', JIANG Xiu-e'*, GUO Li-ping’”*
(1. State Key Laboratory of Electroanalytical Chemistry, Changchun Institute of Applied Chemistry ,
Chinese Academy of Sciences, Changchun 130022, China;
2. Department of Chemistry, Northeast Normal University, Changchun 130024, China)

Abstract ; The effects of adsorbed gold nanoparticles on the surface-enhanced infrared absorption ( SEIRA)

difference spectra of redox-induced cytochrome (Cyt) ¢ in AuNPs/Cyt ¢/Au sandwich architecture were moni-

tored by SEIRA spectroscopy. The results indicated that the intensity of SEIRA difference spectrum for the vibra-

tion of the heme was significantly increased due to the adsorption of gold nanoparticles on the Cyt c. This was in-

duced by the electron transfer between the heme and the gold nanoparticles , which also promoted electron transfer

of adsorbed protein. This study suggested a new technique for optimizing the electrochemical property of adsorbed

protein.

Key words : Cytochrome c; gold nanoparticles; nano-sandwich architechture; surface-enhanced infrared ab-

sorption spectroscopy; electron transfer



