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Introduction

TRPVG6 ion channel

(Yelshanskaya et al, 2021)

=

>

- e
~\
.
.
.
.
.\
0y
\
]
'
.
. .
. 2
. "
L .
, .
' .
.
' w
.
.
s M o
S me®
-
--...
. Loy 1=
- o
‘t
.
.
.
r ™\ x
N\ ™ [ .
an )-8 ( M .
11141 | Jl .
PO A )
—' ‘

------

- ar
---------

[l L g

[ PN

TRPV6 overexpression

~N

‘

Pancreatic Cancer

—©

Colon Cancer

‘

Ovarian Cancer

— @

Prostate Cancer

— @

Breast Cancer

J

(Wang et al, 2024)



https://doi.org/10.1113/JP279024
https://www.mdpi.com/2079-7737/13/3/168

__ Introduction ) R ) S,

Problem statement

Qf \x
out Qo A i)
%‘%%5/‘;—«} / »~ \X,Tﬁ éf
cell € 3.2 .S)\ -
membrane e : :

potential Mg?* ion binding site

prove Mg?* selectivity of
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Methodology

e Model system: D489-D580 site with Mg?* or Ca%*

e Electronic Continuum Correction + Amber-99sd-ildn FF

e Well-Tempered Metadynamics with CVs:

o CN,, - number of H,O oxygen atoms in the 1st
coordination shell of the cation;

o L1, L2 - distances between the carbon atoms of COO-

groups and the cation.

Verification

Acetate ion

Model system composition
Z oY

AGP (kJ/mol) CH;COO™-cation system with different ECC
scaling factors (SF)

Experiment | SF=0.8 | SF=0.85 SF=1
Mg?* | (-73)-(-3.4) | -37 01 - 6+13
Ca?* | (-6.8)-(-2.5) | 00+04 |-3.0+0.2 | -11.7 £ 01
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Modeling of Mg?*/ Ca?* binding to D489-D580

Mg2+ ca2+

—e— MG_0.8
—e— CA_0.85

PMF, kJ/mol

0.5 1.0 1.5
L, nm

AG°(Mg?") = -12.9 + 0.4 kJ/mol
AG%(Ca?") = —3.7 + 0.6 kJ/mol

}

~35 times preferability of Mg?"
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Conclusion

The developed protocol for calculating binding A novel intracellular site
free energy (AG® at ion-binding sites was (D489-D580) in TRPV6 shows high
validated using experimental CH;COO™ data. selectivity for Mg**

These results aligns with the findings Proposed mechanism:

from cryo-electron microscopy and intracellular Mg* binding to D489-D580
electrophysiology studies site stabilizes TRPV6 in a closed state

Significance:
The obtained results open new avenues for developing therapies targeting TRPV6-associated
diseases, including cancers.
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