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Exploring mass photometry for monitoring hydrodynamic properties of enzymes
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PURPOSE OF THE ABSTRACT

The growth and division of biological cells are crucial for life, yet the maximum rate of microbial cell growth is
limited, and the reason for this is not fully understood [1]. Understanding this limit is important for biotechnological
applications. Research suggests that cells, like machines, are unable to function beyond a critical rate of Gibbs
energy dissipation, and this limit may be determined by the spatial displacement of certain enzymes during
catalysis [2]. This displacement could lead to enhanced enzyme diffusion and cellular agitation, potentially
disrupting biomolecular functions and limiting cell growth [3].

Enhanced enzyme diffusion (EED) is a debated phenomenon where some enzymes diffuse faster than expected
from Brownian motion in the presence of their substrates and/or inhibitors [4]. Most experiments confirming EED
have used fluorescence correlation spectroscopy (FCS), which requires fluorescent labelling, and is an ensemble
averaging technique. Chen et al. [5] discuss an artefact in FCS caused by fluorescent labelling, which has been
incorrectly interpreted as EED. Thus, there is a need for other suitable techniques to study the hydrodynamic
properties of enzymes while being catalytically active.

We explored the use of a relatively new technique called mass photometry to monitor the hydrodynamic properties
of several enzymes. The technique only requires small samples (UL range), is non-invasive, is a label-free approach,
while enabling measuring protein masses. Results obtained using this technique with several prototype enzymes
will be presented.
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