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Detailed abstract : Hectrontranger reaction is known to be one of the key reactions
for generating biologica functions. Mechanism revelation at a molecular level of such kind reac
tionsisto be very helpful for usto understand life essence. Infact , surface enhanced Raman scat-
tering (SERS) isoneof the most powerful toolsfor the study on metal-electrolyte and metal-vacu-
um interfaces 9nce 1970’ s. Moreover , Raman ectrosoopic study in enzymology has provided at-
tractive results during last twenty-five years. For the study of eectron-trander reaction mecha
nism of ome oxidoreductases and SERSof some other biological macromolecules, an electrochenr
ica in situ Raman spectrosoopic technique was established in author’ s lab and some research
works have been doneon it in the past two years. A brief review of these worksisgivenin this
paper.

The electrochemica in situ Raman spectroscopic measurements were carried out usng a Su-
per LABRAM Raman spectrometer (Dilor, France) coupled with a CHI604A Electrochemica
Andyzer (CH Ingtr. , USA). A Teflon gectrodectrochemica cell with a quartz plate window
was desgned for the in situ measurements. The working electrode was pretreated with oxidation
—reduction cyclesfor each measurement. The eectrolyte olutions were purged with nitrogen prior
to al measurements, and al the measurements were carried out under the nitrogen atmoghere.

Copper, zinc superoxide dismutase (SOD) is an important oxidoreductase for organism
metabolism. The established gectroelectrochemica technique wasfirst used to characterize the
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cyclic voltammetric process of SOD at L-cysteine modified gold electrode as well as the process of
electrochemica modification of L-cysteine molecules on a gold electrode. The obtained Raman
ectra reved that the L-cysteine modified gold eectrode improves effectively the revershility of
eectrontrander reactionsof SOD.

Besdes L-cysteine molecules, it was interesting that adenine was a9 an efective dectron-
trander promoter for SOD at gold electrode. A strong peak at 355 cm™ * can be observed in the
Raman spectrum of adenine molecules adsorbed on gold eectrode. It was inferred that the peak
maybe related to the chemica interaction between adenine molecules adsorbed and gold eectrode
surface. Asshownin Fig.1, for the mixture of SOD and adenine at gold electrode under a polar-
ization potentia 55 mV (vs. SCE) , both the characterigic Raman lines of SOD and adenine
molecules gppeared. Therefore it was reasonable to conclude that SOD and adenine molecules
should be co-adorbed on gold eectrode surface under such a potentid , which is dightly lower
than the reduction peak potential of SOD on adenine-modified gold eectrode.

Moreover , two new peaks appeared remarkably at 445 cm™ ' and 610 cm™ ! are likely to be
related to the active dte of SOD. It suggests that the co-adsorption mechanism of SOD and ade-
nine molecules on the gold eectrode surface results in effective gpproaching of the active ste of
SOD to the eectrode surface.
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Fg.1 Observed dectrochemica insitu SERS pectra  FHg.2 Hectrochemica in situ Raman gectra of the

of the mixture of SOD (0. 13 mmol/L ) and adorption modd of NAD on roughening slver
adenine (0.5 mmol/L) at gold electrode under dectrode. The corregonding potentid range:
the potentia 55 mV (vs. SCE) 0.4V 0.2V (vs. SCE

Asshown in Fig. 2, adrption of nicotinamide adenine dinucleotide (NAD) on dlver dec
trode was investigated. The obtained gectra depict that under the polarization condition, NAD
adorbson a dlver electrode with an extended conformation, in which the flexibility of bound
phogphate provides a degree of freedom for the adenine and nicoti namide moieties to change their
orientations. In the potentia regionfrom 0.4 V to 0.2 V (vs. SCE) , the adenine moiety would
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adopt a perpendicular orientation in which the no. 7 nitrogen atom from adenine ring and amino
group are coordinated to the electrode surface. At more negative potential from0..1V 0.2V,
the adenine moiety adorbson dlver electrode mainly through aflat orientation with the adenine
ring as the coordination gte.

The Raman spectroelectrochemica studies for DNA and adenosne monophosphate (AM P)
on the slver collosol were under consderation in authors lab recently. The observed gectra de-
picted that only very low levd of fluorescence interference was shown in the SERS of AMP and
DNA via the adrption on the nanoparticlesof dlver even in very low concentration of AMP and
DNA olution.
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