Mapping Ocular Surface Enzymes in Healthy Subjects
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Introduction

Enzymes are

* Dbiocatalysts with the critical task of accelerating biochemical reactions in living cells and organisms *
* the largest class of proteins in tear film 2
* involved in metabolism, cell division, gene expression, and immune system 2
Knowledge about ocular surface (OS) enzymes helps us to
* reveal involved biological processes and links with signaling pathways

* predict metabolism of ocular drugs 3

* develop novel prodrug strategies and drug delivery systems 3
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Aim: To determine and classify the enzymes of tear fluid collected with capillary tubes
and Schirmer strips based on nine comprehensive tear proteomics studies
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Modified from R. R. Hodges and D. A. Dartt, Int. Rev. Cytol., 2003

Methodology

1. Pooling proteins

5 studies - Capillary tube

De Souza et al., Genome Biol., 2006
Hua et al., BMC Ophthalmol., 2020
Kandhavelu et al., J. Proteomics, 2016
Nattinen et al., Trans. Vis. Sci. Tech., 2020 /Wrw
Ponzini et al., Int. J. Mol. Sci., 2021

5 studies - Schirmer strip

Akkurt Arslan et al. Metabolites, 2021
Aass et al., Anal. Biochem., 2015

Dor et al., Exp. Eye Res., 2019

Nattinen et al., Trans. Vis. Sci. Tech., 2020
Zhou et al., J. Proteomics, 2012

2. Profiling and classification of enzymes

(a) Identification

(b) Classification
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(c) Functional annotation and
enrichment analysis

Bioinformatics databases to reveal
biological processes and signaling
pathways and enriched terms
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Results
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lll- Signaling pathways
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BP, biosynthetic process, CP, catabolic process, MP, metabolic process,

Conclusions
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v’ More enzymes, particularly isomerases, can be collected using Schirmer strips.

v Phosphotransferases, peptidases and esterases are the most represented enzyme subclasses on the OS.

v'Compiled enzymes are mainly involved in immune system, metabolism and glycosylation pathways.

v’ This generated dataset can help develop novel ocular prodrug synthesis and drug delivery systems.

v’ Combining knowledge of OS enzymes with new approaches and techniques might open up new avenues for

the development of novel drugs.
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