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Surface Plasmon Resonance Identifies Lysozyme Interaction with Tannic Acid

Lysozyme (Lzw) is found in body secretions like saliva, and it can catalytically hydrolyze peptidoglycans
and exert catalysis-independent antimicrobial properties.! Additionally, it is a valuable component in
pharmaceutical and food products as it acts as a disinfectant, antihistamine and a preservative.! Given
its extensive use in both biological and industrial contexts, it is crucial to study the stability and the
diverse biological interactions of different types of Lzu in the presence of other proteins.?

Tannins (TA), found in numerous plant families, interact with proteins like Lzv. The binding of tannins to
such proteins primarily forms insoluble precipitates due to multiple hydrogen bonds formed between the
phenolic hydroxyl groups of tannins and the carboxyl groups present in various proteins (the astringency
mechanism).3%* Biopharmaceutical formulations have been designed to use this astringency mechanism
for the sustained-release system for Lzv, by mixing the enzyme with TA, known as the tannylation
process.® The above mentioned sustained release system can achieve prolonged therapeutic effect by
gradually releasing Lzw over an extended period of time following the administration. However, only a
limited number of studies have focussed on the Lzy-TA interactions within the realms of food science
and oral biology.

In this study, the nature of the interaction between tannic acid and lysozyme was studied using surface
plasmon resonance (SPR) for the first time.® SPR is an optical phenomenon that allows real-time and
label-free quantification of molecular interactions with high sensitivity and specificity, requiring a small
volume of sample for analysis. SPR has gained popularity for the in-vitro assessment of molecular
interactions between ligand and analyte, providing valuable biophysical data such as kinetics, affinity,
and thermodynamics.’
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Figure 1: SPR sensorgram of CEWLzm immobilization step on functionalized gold surface with the kinetic values
for the CEWLzwv-TA interaction.

For the SPR experiments, chicken egg white lysozyme (CEWL zv) was chosen as a model protein.® The
measurements were performed after the immobilization of CEWLzw on the gold sensor surface using
self-assembled long chain alkanethiol monolayer (Figure 1).° This was followed by serial injections of
different concentrations of TA to obtain the association (ka), dissociation (kg) rate constants, and
equilibrium constant (Kp) from the kinetics of the binding curves.



According to the results, ka, k4, and Kp values were determined to be 124.2 M™ts™,0.0051 s, and 41.7
UM, respectively. Also, molecular docking studies and molecular dynamics simulations were conducted
to understand the binding mechanism of CEWLzu to TA and other inhibitors like Tri-N-acetylchitotriose
(NAG:s3). In the SPR binding analysis supported by in silico studies, the Kp value of CEWLzu-TA was
closely aligned with the reported CEWLzu-NAG3 complex affinity value, such as 39.8 £8.8 uM. The Kp
for the CEWLzw-TA interaction also closely matched the Kp value for the CEWL zm interaction with similar
exogenous compounds like published in the literature indicating the presence of a relatively high affinity
between CEWLzv and TA.®

SPR serves as a versatile and reliable platform for real-time monitoring of protein—compound binding,
facilitating the determination of affinity constants in these ligand—analyte interactions. Importantly, the
Kp value of CEWLzu-TA is consistent with in silico investigations and supports studies conducted by
different bio-interaction analysis techniques. This study highlights the efficacy of SPR as a valuable real-
time monitoring tool for binding interaction analysis.
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