Pull-down assay as a novel approach for the identification

of compounds interfering with thyroid hormone signalling
in complex environmental mixtures
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» BACKGROUND » OBIJECTIVES

Environment is contaminated with complex mixtures of chemicals, which frequently elicit endocrine
disrupting (ED) potential, but its effect drivers are mostly unknown

= Thyroid hormone (TH) disruption can occur through various mechanisms

= Sensitive target is the interference with TH transport (transthyretin (TTR) binding), which can result
e.g. in changes in basal metabolism, disruption in early development and neurodevelopment

= Tools for the identification of ED chemicals in complex mixtures: effect directed analyses (EDA);
non/target screening; QSAR

» METHODS-PRINCIPLE => OUTPUTS

=  Human TTR protein engineering, expression and purification => fully functional hTTR (Fig.1)

. To establish and optimize pull-down
assay — promising tool for separation
and identification of endocrine disruptive
chemicals from complex environmental
mixtures

. To identify effect drivers of TTR inhibition

=  TTR binding assay! => preselection of samples suitable for pull-down assay (passive water extract from a small stream, CZ; (fig.2)); hTTR functionality and identified ligands
affinity confirmation (Tab. 1)

=  Pull-down assay 2 molecular binding of the compounds into the binding site of the hTTR protein (prey:bite) => separation of the chemicals specifically bound to hTTR protein

= Non-target MS analysis 3 — workflow based on HRMS full scan combined with data independent analysis (ESI+ ESI-) => identification of known/novel hTTR ligands (Fig.3; Fig.4)

= Target MS analysis and TTR binding assay — confirmation of known and novel ligands with available analytical standards
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