Exploring the activation mechanism of TRPM8 channel
by targeted MD simulations
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¢ The TRPMS8 cation channel belongs to the superfamily of transient receptor potential (TRP) channels. It is involved in non-painful cool sensation and triggered by diverse chemical and physical stimuli (mild cold, voltage,
compounds evoking cooling sensations such as menthol and icilin), whose precise activation mechanism is still unknown.

@ It iIs mostly expressed in somatosensory neurons and acts as a non-painful cooling sensor. TRPMS8 is found also in prostate, bladder and male genital tract, thus suggesting additional physiological roles. Lastly, TRPMS8
expression markedly increases in several tumor cells?, although the mechanism by which influences the cellular differentiation is still unclear.

e The TRPMS8 transmembrane portion is formed by six helices (S1-S6). The first four helices (S1-S4) constitute the voltage sensor module and include the binding sites for menthol and icilin, the last two TM helices (S5-S6)
constitute the pore module,

e Mutational and structural studies emphasize the key role of S4 helix whose downstream elongation, induced by agonists and membrane potential, can promote the pore opening acting on S4-S5 loop.

Aim of the study

e This study exploits the TRPM homology model as previously generated by us to carry out a set of targeted MD simulations involving the TRPM8 channel alone and in complex with selected agonists and
antagonists with a view to studying the mechanisms underlying the pore opening. Such MD runs could be also useful to predict the activity of novel ligands?.

Homology model for TRPM8

Computational methods: MD simulations

The simulations involved a single monomer and their
constraints and conditions were purposely optimized to
render them as fast as possible so as to allow future
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2. Asp802, now free, approaches Arg842;
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3. this new salt bridge induces the extension of the S4 domain, which shifts
from a canonical a-helix to a more elongated 3,, motif, and consequently the
pore opening.
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