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Introduction

Kv7.2/3 channels (Fig.1), encoded by members of the KCNQ gene family, are responsible for the generation of the M-current, a
slowly activating and deactivating potassium conductance that plays a critical role in neuronal excitability. Over the years, in the
context of the RIKEE project (www.rikee.org), Kv7.2 genetic defects have been linked to various neurological diseases, making
this protein a prime candidate for drug development. In this regard, thorough functional and structural characterization of
clinical mutants may open the door to the development of strategies to counteract protein dysfunction in either gain- (GoF) or
loss-of-function (LoF) variants.

Here, we present the first steps in the investigation of the Kv7.2 channel by means of Molecular Dynamics (MD) simulations. We
focus on the effect of different Force Fields (FFs) on the structure of the Selectivity Filter (SF) and on the impact of three Inner
Gate (IG) mutations on the structure of the wild-type (WT) protein. We analyzed both closed and open channel configurations,
starting from the cryo-EM WT structure (PDBID 7CRO) and a homology-based model, respectively. All of the examined
mutations induced a widening of the gate of the closed configuration with respect to the WT protein, consistent with a GoF
effect revealed by electrophysiological experiments, while they showed no effect on the open conformation.

We provide a preliminary atom-detailed structural characterization of different Kv7.2 variants that is of relevance for
understanding the molecular mechanisms underlying KCNQ2-related pathologies, and that may lead to the development of

personalized treatments.
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Fig.1 Cryo-em structure of the Kv7.2 in the closed configuration

(PDBID 7CRO). Only chain A and C are represented for clarity.
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