Capillary electrophoresis coupled to high resolution mass spectrometry for the assessment of enzyme kinetics: Application to hyaluronidase
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The key molecule involved in skin moisture, elasticity and structure is hyaluronic acid (HA) since it has unique capacity in retaining water. Hyaluronidase is one of the endotype glycosidases that hydrolyzes the endo-N-acetylhexosaminic bonds of hyaluronic acid (HA). As for elastases and collagenases, hyaluronidase is implicated in skin aging and in tumor suppression. Therefore, for cosmetic as well as therapeutic applications, it is essential to develop efficient and robust methods to study the activity of hyaluronidase and to identify novel inhibitor molecules.
Capillary electrophoresis (CE) is a versatile technique that permits the analysis of small amounts of reactants in a short analysis time. It has been widely used for enzymatic assays and the determination of kinetic constants (Km, Vmax and IC50) [1,2]. In this study, CE was used for the first time to assess hyaluronidase kinetics. To identify the different products of this enzymatic reaction, CE was coupled to high resolution mass spectrometry (HRMS). The background electrolyte was 10 mM ammonium acetate buffer at pH 9. Sheath liquid nature and flow, capillary positioning in the electrospray ionisation source (ESI), needle voltage and ionization mode were also optimized. The best results were obtained with a sheath liquid composed of methanol:water (80:20, v/v) with 0.02 % formic acid at 10 µL.min-1. The capillary position was fixed at 0.2 mm and the most intensive signal was obtained with negative ionization at - 4 kV. The kinetic constants (km and Vmax) of the hyaluronic acid substrate and the IC50 of a standard inhibitor, epigallocatechin gallate (EGCG) [3], were determined to be 0.486 mg.mL-1 , 155.7 nM.s-1 and 4.8 µg.mL-1, respectively. The results obtained compared well with those reported in the literature and thus confirmed the developed CE-UV/HRMS assay. This assay will be used for screening natural inhibitors from plants.
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