
Abstract 

Apoptosis signal-regulating kinase 1 (ASK1) is an apical kinase of the mitogen-activated 

protein kinase cascade. Its activity is triggered by various stress stimuli such as reactive oxygen 

species (ROS), cytokines, endoplasmic reticulum (ER) stress or osmotic stress resulting in the 

activation of p38 and c-Jun N-terminal kinase metabolic pathways and leading to inflammation 

or cell death. Dysregulation of ASK1 is linked to several pathologies such as neurodegenerative 

and cardiovascular diseases and cancer, which makes this protein a potential target of 

therapeutic intervention. The activity of ASK1 is regulated through protein-protein interactions 

with 14-3-3 proteins and thioredoxin1 being among the most important negative regulators and 

tumour necrosis factor receptor-associated factors being an example of positive regulators. 

Apart from that, ASK1 is also tightly regulated via oligomerization. Despite continual progress 

being made, the precise molecular mechanism of ASK1 regulation and the role of ASK1 

oligomerization in this process still remains unclear to this day owing to the lack of structural 

data. Interaction of the N-terminal parts of two protomers of ASK1 dimer is one of the key steps 

in ASK1 activation. It was shown, that the isolated ASK1 catalytic domain (ASK1-CD) forms 

stable dimers. However, a recent study implied that a longer variant of this protein including 

also thioredoxin-binding domain (ASK1-TBD) and central regulatory domain (ASK1-CRR) is 

a monomer. We decided to perform a biophysical characterization of the ASK-1 N-terminal 

part, especially to study the oligomeric behaviour of this protein, to elucidate this discrepancy. 

The aim of this work was a biophysical analysis of ASK1 protein consisting of its central 

regulatory region (ASK1-CRR) and catalytic domain (ASK1-CD). Analytical 

ultracentrifugation analysis indicated a dimer formation in a concentration-dependent manner, 

which was subsequently confirmed by small angle X-ray scattering (SAXS). CORAL software 

was applied to build models of ASK1 monomers based on experimental scattering curves. 

Chemical crosslinking coupled to mass spectrometry was used as a complementary method to 

obtain distance restraints for further refinement of SAXS-based structural models. The data we 

obtained from various biophysical methods suggest, that not only the isolated catalytic domain, 

but also ASK1-CRR-CD protein can form dimers in solution. 
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