
4

Volume 15Journal of Proteomics & Bioinformatics

ISSN: 0974-276X

October 17, 2022 

WEBINAR

21st International Conference on 
Structural Biology
13th International Conference on 
Emerging Infectious Diseases

Joint Event

Ivan Barvík, J Proteomics Bioinform 2022, Volume 15

Computer modeling of TRPC channels gating
Ivan Barvík
Charles University, Czech Republic

Statement of the problem: Transient Receptor Potential (TRP)-related channels are a large, diverse superfamily 
of proteins consisting of six families (TRPV, TRPC, TRPM, TRPA, TRPP, TRPML) and 30 subtypes [1-3]. TRP 
channels are activated by diverse cellular and environmental signals. Inhibition of TRP channels expressed on 
nociceptive neurons represents a viable therapeutic pain target. All TRP channels form functional tetramers, 
with each subunit consisting of six transmembrane segments (S1-S6) flanked by amino- and carboxyl-terminal 
cytosolic domains. The S1-S4 helices form isolated sensor domains arranged radially around the periphery of 
the central-ion conducting pore, which is lined with four S5-S6 domains. The central cavity involved in the ion 
permeation exhibits major constrictions at the selectivity filter, as well as at the lower gate. Unfortunately, not 
all TRP channels have their closed and open structure resolved [1-3]. 

Methodology & theoretical orientation: Here, we use bioinformatics tools, sequence and structural alignments, 
homology modeling, molecular dynamics flexible fitting [4] and non-equilibrium steered molecular dynamics 
simulations to propose a detail molecular mechanism, and how the TRPC channels are activated. 

Findings: We describe pathways through which the signal is transmitted from peripheral sites to the lower gate 
of TRPC channels. Evolutionary conserved amino acids that serve as key switches during transitions between 
closed and open states of TRPC channels are identified [Figure 1]. 

Conclusion: The obtained models of open TRPC channels allow us to perform realistic fully atomic MD 
simulations including the surrounding membrane, water envelope and ions [5]. These models allow us to 
investigate effects of agonists and antagonists or different phospholipid membrane composition [6] on the 
gating of individual TRPC channels.

https://structuralbiology.expertconferences.org/abstract/2022/computer-modeling-of-trpc-channels-gating
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