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Abstract. Approximately 6% of proteins deposited in the Protein Data Bank
are known to fold into conformations that are non-trivially entangled. The
vast majority of knotted proteins form simple knot-like structures with up
to three crossings. However, there are a few examples of proteins having up
to six crossings. Interestingly, even though they are not ubiquitous, knots in
proteins have been conserved within species that are separated by millions
of years of evolution. This might imply that knottiness provides some ad-
vantages to proteins but this theory is still being contested. Besides the role
of knotting in proteins, the pathway that the backbone of a knotted protein
follows to reach its native folded state is still an open question. To this date,
researchers have suggested several mechanisms for protein self-tying that are
based on wet lab experiments, numerical simulations, mathematical theory
or a combination of all the above.

In this talk, I will talk about how the theory of knotoids can be applied
to characterize the topology of linear proteins. I will present the basics of
the theory, some knotoids invariants, the computational pipeline that we
developed for this, as well as our tabulation of knotoids. I will also discuss
how the theory of knotoids can help us infer possible folding pathways of
trefoil knotted proteins.


