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Directly addresses the low frequency and high amplitude
modes of biomolecules
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ENAC INTERACTION WITH AMILORIDE

-ENaC - highly selective Na* channel expressed in water reabsorbing epithelia

-specifically blocked by amiloride

Aim: investigate ENaC blockade by amiloride using THz spectroscopy

Experiments: measurements on Xenopus laevis cells expressing ENaC inhibited with amiloride versus cells expressing native ENaC

The THz absorption of cells treated
with amiloride is lower than the
absorption of cells with amiloride
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ENaC is the sole target of amiloride in A6 cells
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the increased absorption reflects a flexibility
change in ENaC due to amiloride binding
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ENAC MODELLING AND SPECTRA SIMULATION

-Xenopus laevis ENaC was modeled using as templates:

-full-length extracellular domain (ECD) of human ENaC (6 WTH)

-the transmembrane (TM) region of cASIC1 in complex with amiloride (4NTX)
-amiloride was docked in the TM region of ENaC

-we simulated 20 ns of production dynamics for ENaC and ENaC + amiloride systems
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-the convergence addressed in the 12-20 ns time range, considering running windows of 1 ns, from 0.2

to 0.2 ns

-comparison with FastDTW and CDTW methods returned confidence interval of 95%, indicating that the

spectra are convergent

Mernea M, Uldareanu RS, Cucu D, Al-Saedi JH, Pop CE, Fendrihan S, Anghelescu GDC, Mihailescu DF. Epithelial Sodium Channel Inhibition by Amiloride Addressed with THz Spectroscopy and Molecular Modeling. Molecules. 2022 19;27(10):3271.

Simulated spectra — the last 1 ns of MD
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EXPLANATION AND AMILORIDE DYNAMICS
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Amiloride binding renders
the channel more rigid in
both TM and ECD, but the
interaction with the ligand
1.40 contributes to an increased
THz absorption of the
protein—ligand complex.
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CONCLUSIONS

-We successfully used THz spectroscopy and molecular modeling to:

-discriminate between cells comprising glycosylated and unglycosylated TRPMS8 channels and to propose a model of
TRPM8 N-glycans

-discriminate between native and blocked ENaC channel and to validate a model of ENaC-amiloride complex that is
also in agreement with previous mutagenesis studies
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