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Introduction: Cholesterol aldehydes have recently been detected in 

atherosclerotic tissue samples and human brain as important intermediates in 

the pathogenesis of cardiovascular and neurodegenerative diseases. Studies 

show that these oxidized derivatives of cholesterol modify specific proteins in 

brain, such as the α-synuclein and β-amyloid peptide causing their aggregation. 

Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative disorder 

associated to the accumulation of copper, zinc-superoxide dismutase (Cu,Zn-

SOD, SOD1) immunoreactive aggregates. This study aims to evaluate the 

capacity of cholesterol aldehydes to induce the formation of aggregates of 

SOD1 in vitro. Material and Methods: apo-SOD1 WT was incubated with 

cholesterol and its aldehydes at 37°C for 24 h. To evaluate the formation of 

aggregates, SDS-PAGE was performed under non-reducing and reducing (+β-

mercaptoethanol) conditions. The formation of aggregates was also confirmed 

by size exclusion chromatography using fluorescence detection. Recovery of 

cholesterol aldehydes was performed after a lipid extraction to ascertain their 

consumption in the reaction. Results and Discussion: SDS-PAGE showed 

that cholesterol aldehydes induced aggregation of SOD1 in vitro. The same 

result was observed by size exclusion chromatography. No effect was observed 

with cholesterol and their hydroperoxides, showing that such induction is related 

to the aldehyde group. Recovery of aldehydes revealed that they are consumed 

in the reaction (30-50% consumption) and probably they are bound covalently 

to the protein by a Schiff base mechanism as described by other authors. 

Conclusions: Cholesterol aldehydes have been investigated in some models 

of neurodegenerative diseases, showing importance to induce protein 

modification and aggregation. Our data show that these cholesterol oxidation 

products could be also involved in the formation of SOD1 aggregates in ALS. 
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