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Overview Electrochemical Reduction of Disulfide Bridges

Combining electrochemistry (EC) with MS and LC/MS has shown great potential for the
investigation of drug metabolism. Recently, the use of on-line EC/LC/MS has been
extended towards new applications such as:

Glutathione disulfide (GSSG) was reduced to glutathione (GSH). For reduction of GSSG
the potential of -1.2V was applied on MD electrode and u-PrepCell was used.
Figure 6 shows chromatographic separation of GSSG from GSH. GSH is formed only

when cell is ON. The EIC traces of GSSG and GSH were plotted with 0.002Da window.
The exact masses of GSH (m/z=308.0917) and GSSG (m/z= 613.1590) corresponds the
theoretical masses with error of 3 ppm for GSH and 1.2 ppm for GSSG, and that con-

firms the origin of the peaks with high confidence as GSH and GSSG, respectively.
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« electrochemical synthesis of metabolites in larger amounts (micro preparative)
« the rapid risk assessment of covalent protein binding of new drugs
« electrochemical digestion of proteins
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All these applications illustrate the tremendous power and broad applicability of this tech- 6000- _ )
nique and are discussed in more detail in this poster. | 4000 - i
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For EC/MS, the effluent of the EC cell is directly introduced into the ESI-MS. The poten- o ﬂ 3000 -
tial at the working electrode was ramped from 0 to 2V (Glassy Carbon; GC) or 3V (Magic . 2000_5
Diamond™; MD). For LC/EC/MS the working electrode was kept at constant potential and | !
the effluent from the EC cell was collected directly in a 10uL loop and injected into the LC. 2000, 1000
Different types of MS were employed, depending from the type of application. The typical - \ d Ll ) o
schematics of a dedicated EC and EC/LC systems are shown in Figure 1. — 300 350 400 450 500 550 600  miz
) Figure 5 (A): EIC of GSH and GSSG for Cell OFF and ON. (B): Mass spectra cell OFF
[ =i e and reactor cell ON. Spectra are average of the chromatographic peaks corresponding
SRR the GSSG (cell OFF) and formed GSH that appears only when cell is ON (-1.2V).
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Synthesis of Metabolites
s == . 1) Electrochemical activation of electrode surface
e — - @ . — Figure 6: Verapamil metabolites before and after MD ac-
100000 - 21469 tivation procedure.

Figure 1: ROXY™ EC system. Figure 2: ReactorCell™ and different WE.

e Simple and automated procedure

Quick (6 minutes in total)

No need for additional solvents only mobile phase
No need for cell disassembly

Applicable for MD and GC electrodes
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2) Metabolite synthesis using scanning

Figure 3: u-PrepCell™ and differ- A e

ent working electrodes. 6
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1) Tyrosine containing peptides: 2561464
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Figure 7 (A): Principle of using scan mode for stable oxidation. Amodiaquine metabolites (u-
o MR PrepCell; 50ulL/min). (B): Mass spectra corresponding to scan and DC mode in metabolites syn-
\ thesis.

o All metabolites are synthesized in one run
e Stable oxidation conditions for a prolonged period of time
e No need for electrode maintenance during oxidation of highly concentrated samples

2) Tryptophan containing peptides:
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Oxidative Damage of DNA
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(A): Extracted ion volt ammo-
grams of a guanosine and aceta-
minophen;

R1"V”4 EC/ESI-MS is introduced as efficient and fast method to mimic oxidative damage of nucleic ac-
ids (nucleosides, nucleotides and small oligonucleotides, DNA) occurring in biological systems.
Cleavage of Angiotensin | (DRVYIHPFHL) EC was used to initiate adduct formation with DNA. Covalent adduct formation was observed
2 5 for electrochemical activated mixtures of acetaminophen and guanosine.
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uanosine served at different potentials.

(B): the guanosine dimer, the
acetaminophen dimer, and the
covalent adduct formed between
guanosine and acetaminophen;
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Figure 4: Online EC-MS voltammograms of 2 uM Angiotensin | in H20/CH3CN/HCOOH
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(90/10/1). The potential was ramped from 0 to 2000 mV with a 10 mV/s scan rate. References
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