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Entanglement in proteins: the example of knotted proteins

Lim, N. et al.; J. Phys.: Condens. Matter (2015)
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A simple topological observable: Gaussian Entanglement

Type III Antifreeze protein RD1
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A simple topological observable: Gaussian Entanglement

Type III Antifreeze protein RD1
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32% of proteins domains contains at least one entangled loop motif

Baiesi, M. et al.; A. Sci. Rep. (2017)
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Statistics of entangled loops

e Entangled loops enriched in the C-terminal side of the entanglement they are in

Baiesi, M. et al.; A. Sci. Rep. (2019)
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Scientific question

Use MD to sample folding events of a protein having an entangled loop in its native state.
Is the formation of contacts with high |G’| postponed?

Type III Antifreeze Protein RD1 (PDB: 1UCS)

Ko, Tzu-Ping et al.; Biophys. J (2003) | Garcia-Arribas, O. et al.; Protein Sci. (2007) | Kundu, S. et al.; J. Mol. Graph.
Model. (2008) | Chen, H. L. et al.; Proteins (2010)
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The model

Alpha Carbon Rep

Clementi, C. et al.; J. of Mol. Bio. (2000)
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The model

Alpha Carbon Rep Structure-based
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The model

Alpha Carbon Rep Structure-based Langevin Dynamics
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Results contact formation time t* and contact cooperativity k

Probability of contact formation
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Results contact formation time t* and contact cooperativity k
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Results Trajectories along reaction coordinates
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Results Trajectories along reaction coordinates
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Outlooks The possible role of cotranslation

e Entangled loops enriched in the C-terminal side of the entanglement they are in
e high |G’| contacts tend to be frustrated

Hypothesis

Contacts with high |G’| tend to form in the later stages of the folding

Baiesi, M. et al.; A. Sci. Rep. (2019)
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Outlooks Testing the role of cotranslation

Probing cotranslational events through:

e MD coarse-grained simulations

Ribosome N-terminus -

Nascent chain

C-terminus

mRNA

Liutkute, M. et al. Biomolecules (2020) | Mufioz, V. et al.; PNAS (1999)
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Outlooks Testing the role of cotranslation

Probing cotranslational events through:
e MD coarse-grained simulations

e Statistical models: the Wako-Saité-Mufioz-Eaton (WSME) model

Ribosome

. N-terminus
Nascent chain —

C-terminus

mRNA

Liutkute, M. et al. Biomolecules (2020) | Mufioz, V. et al.; PNAS (1999)

10/10



Appendix Example of Q and |G’| timeseries
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