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Outline of research investigations

* A brief introduction: Heat shock protein 90 (Hsp90) as stress and cancer
biomarker

* Luciferase based refolding assays

* Applications

* Further investigations on real samples




Heat shock protein 90 (Hsp90)

 Hsp90 is an ATPase, k,: 400 uM), very low affinity for ATP. Hydrolysis
rate: 0.1 ATP min-t in humans and 1 ATP min-t in yeast (Schopf et al.,

2017)
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Hsp90 as stress and cancer biomarker

 Hsp90 is a highly conserved and abundantly present molecular chaperone
» Assists protein folding and confers stability to maintain protein homeostasis

o Gets overexpressed during stress conditions

Viral infections
Heat shock response

[ Stress J

[Cancer]

Neurodegenerative diseases



Firefly luciferase based refolding assays

» Firefly luciferase (FLuc) is a ca. 62 KDa enzyme (EC 1.13.12.7)
» Emits luminescence (520-560 nm) in presence of ATP, D-luciferin and O,
» Rapid reaction
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Control: FLuc, 1.5 pM; D-Luciferin, 0.55 pM; 30°C; ATP, 28 nM; 0 min
A: Fluc, 1.5 uM; D-Luciferin, 0.55 pM; 70°C; 5 min
B: Fluc, 1.5 puM; D-Luciferin, 0.55 puM; 50 °C; Hsp90, 1 uM; ATP, 28 nM (15 min incubation)



Luminescence, RLU
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(a): Without incubation (b) 15 minutes incubation (50°C)

*Fluc, 10 nM; ATP, 1.25 mM; Hsp90, 0.5 uM; D-Luciferin, 1.11uM

*Batch variations were independent of the findings
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Applications

 Hsp90 activity as the indicator of stress and cancer

 FLuc based Hsp90 assay is relatively simple and can be performed on-site

* The results offer high signal to noise ratio and works in nM concentration
ranges

Further investigations on real samples

 Real samples such as serum/biopsy samples needs analysis and validation
* The real samples may have multiple components which can affect the
luminescence levels
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