Detection of proteinsin the pathological depositsin Pseudoexfoliation syndrome using Atomic
Force Microscopy
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Protein aggrgation is of significant interest to various disciplines; it can be the cause of debilitating
diseases, or the foundation of adeed nanomaterials. One ocular disease hallmarked by proteigaiggrées
known as Pseuda#oliation Syndrome (PEX). This condition is caused by the formation of insoluble
aggr@aes, and is characterised by deposition of fibrillar proteinaceous material on the anterior lens capsule.
PEX deposits in theye block the agueous outffomechanisms, which can lead to anvel®mn in intraocular
pressure and subsequent glaucoma. Glaucoma is the second leading causssilflgrblindness wrldwide,
and PEX is the most common known risk factor for glaucoma.

Proteomic analyses Y& revaaled an association of various genetic reeskand protein expression with
PEX; havever a complete explanation for disease susceptibility is not yatadle. As the agggees are a
comple arrangement of proteins, the ultrastructure is poorly characterised arydoroséein constituents of the
aggr@aes remain unknen. This study addresses the critical issue of determining the molecular nature of PEX
on lens capsules in their nagigate by atomic force microscoAFM) based antibody recognition imaging.

The particular focus of this study is on a type of AFM methodology referred to as topognaptecognition

imaging (TREC). Proteins identified by proteomic data as being implicated in the PEX patblogly, such as
clusterin and LOXL1, are detected by an AFM probe modified with the appropriate anfibpdgraphical

AFM images and antibody recognition images are obtained simultaneously to determine the specific location of
proteins in and around PEX agga®es on the lens capsule anterior surface. These data, combined with data
from alternatie antibody-recognition imaging techniques, proteomic and genetic analyses, are leading to an
improved understanding of the pathogdiological basis of PEX. A more complete understanding of the
pathoplysiological basis for the disease will lead to theeltsoment of earlier detection methods and treatments
that target the disease instead of the subsequent glaucoma.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/41/23P



