Available online at www.scholarsresearchlibrary.com

o\ P;}/S/'(J_{)
2%

&8
Library

Journal of Computational Methods in Molecular Design, 2019, 9(4) ISSN 2231-3176
https://www.scholarsresearchlibrary.com/journals/journal-of-computational-methods-in-molecular-design/

Scholars Research

?A(Nve_‘

Extended Abstract

Binding and mechanism for the MEEVD-TPR2A peptide - protein
association and modeling the interaction of dengue proteins with neutralizing
antibodies

Mauro Lapelosa
Italian Institute of Technology, Italy
E-mail: maurolap@iit.it

The interplay between the MEEVD C-terminal peptide from the heat shock protein 90 (Hsp90) and tetratricopeptide
repeat A (TPR2A) area of the warmth shock organizing protein (Hop) represents a beneficial model to learn about peptide-
protein interaction in general. In this work, the mechanism of binding is inferred and the possible of mean pressure is
calculated using the adaptive biasing force (ABF) methodology. Conformational adjustments of the peptide and the
protein receptor induced by using binding are observed. The binding free strength is about-8.4 kcal/mol which reproduces
the experimental data. The simulations exhibit countless transitions from the certain to unbound country along a pathway
connecting the binding pocket to the solvent. The MEEVD peptide slowly unbinds breaking the hydrogen bonds first,
then moving on the side whilst interacting with the facet chain of residue Asp 5 of the peptide. After this preliminary
movement, the peptide totally moves into the solvent. Analyzing binding transitions intermediate states can be observed
and they are characterised by using the peptide interacting with a lateral helix; helix Al of the receptor with typically Asp
5, Val 4, and Glu 3 of the peptide. The structure of the sure complicated acquired after rebinding is structurally very
similar to the crystal structure of the complex (0.48 A RMSD). Structural modeling and vigorous analysis of the protein
E of dengue has been carried out to higher apprehend the interplay of DIl E (60aa-250aa), an necessary epitopic region,
and the EDE1 C8 antibody. Molecular dynamic runs of the complicated have been performed to evaluate the models.
RMSF and intra-molecular interactions had been used to evaluate the balance of the structural models.

The affiliation between the MEEVD C-terminal peptide from the heat shock protein 90 (Hsp90) and tetratricopeptide
repeat A (TPR2A) domain of the warmth shock organizing protein (Hop) is a useful prototype to study the necessary
molecular important points about the Hop-Hsp90 interaction. We learn about here the mechanism of binding/unbinding
and compute the widespread binding free strength and doable of imply force for the association of the MEEVD peptide
to the TPR2A domain the usage of the Adaptive Biasing Force (ABF) methodology. We observe conformational
adjustments of the peptide and the protein receptor brought about by binding. We measure the binding free strength of
—8.4 kcal/mol, which is consistent with experimental estimates. The simulations obtain multiple unbinding and rebinding
occasions alongside a regular pathway connecting the binding website online to solvent. The MEEVD peptide slowly
dissociates disrupting the hydrogen bonds first, then tilting on the side whilst preserving the interplay with the aspect
chain of residue Asp 5 of the peptide. After this preliminary displacement, the peptide totally dissociates and strikes into
the solvent. Rebinding of the MEEVD peptide from the solvent to the receptor binding web site takes place slowly through
the portal of entry. Unbinding and rebinding go via intermediate states characterized through the peptide interacting with
a lateral helix, helix A1, of the receptor with mostly Asp 5, Val 4, and Glu three of the peptide. This newly discovered
intermediate structure is characterised through severa contacts with the receptor which lead to entire formation of the
certain complex. The structure of the bound complicated received after rebinding is structurally very similar to the crystal
shape of the complicated (0.48 A root-mean square deviation). The residues Asp 5, Val 4, and Glu 3 adopt conformations
and intermolecular contacts with awesome structural similarity with the native ones. Finally, the dissociation and
reassociation of MEEVD set off hydration/dehydration transitions, which furnish insights on the role of desolvation and
solvation approaches in protein—peptide binding.

Bottom Note: This work is partly presented at 10th Edition of International Conference on Structural Biology March 15-16
2018 Barcelona, Spain
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