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ABSTRACT:

Molecular understanding of how proteins fold is important for engineering better
performing proteins. Examples of the reverse paradigm, where empirical lessons
learned during protein design help understand folding are rare. Here, | present one such



’VA FLAGSHIP INITIATIVE UNIVERSITAT

‘Q ENGINEERING HEIDELBERG
MOLECULAR SYSTEMS ZUKUNFT

L SEIT 1386

example. Collagens are highly complex and multidomain human proteins that tend to
quickly aggregate upon isolating from tissues. Thus, its structure, folding and function
is predominantly studied using peptides that mimic its native structure. A hallmark of
this structure is a trimerized superhelix called the triple-helix. It has been shown that
geometrically specific electrostatic interactions facilitate folding and stability of designed
triple-helices. We show that these geometrically specific electrostatic interactions are
abundant in human collagens and are a key determinant of successful folding.
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Current Projects:

Understanding the molecular basis for the collagen-binding specificity of Discoidin
Domain Receptors and how it influences receptor clustering, associated signalling
pathways and crosstalk with other receptors, most notably integrins.

Understanding the molecular basis for the interaction of collagen type IV with
integrin-a1p31.

Investigating how collagens fold across the archae, bacteria, humans and viruses
and its significance for the phenotypic severity of heritable collagen-related diseases
in humans.

Development of collagen-peptide toolkit for imaging diseased tissues in a collagen-
specific manner.



