
�������� ��	
���
��

Impact of geometry changes in the channel pore by the gating movements on
the channel’s conductance

Agata Wawrzkiewicz-Jałowiecka, Przemysław Borys, Zbigniew J. Grzy-
wna

PII: S0005-2736(17)30002-0
DOI: doi:10.1016/j.bbamem.2017.01.002
Reference: BBAMEM 82384

To appear in: BBA - Biomembranes

Received date: 31 August 2016
Revised date: 28 November 2016
Accepted date: 2 January 2017

Please cite this article as: Agata Wawrzkiewicz-Ja�lowiecka, Przemys�law Borys,
Zbigniew J. Grzywna, Impact of geometry changes in the channel pore by the
gating movements on the channel’s conductance, BBA - Biomembranes (2017),
doi:10.1016/j.bbamem.2017.01.002

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.bbamem.2017.01.002
http://dx.doi.org/10.1016/j.bbamem.2017.01.002


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

Impact of geometry changes in the channel pore by the gating movements 

on the channel’s conductance. 

Agata Wawrzkiewicz-Jałowiecka, Przemysław Borys and Zbigniew J. Grzywna
 

Department of Physical Chemistry and Technology of Polymers, Section of Physics and Applied Mathematics, 

Silesian University of Technology, 44-100 Gliwice, Ks. M. Strzody 9, POLAND 

Corresponding author: Agata Wawrzkiewicz-Jałowiecka, 

e-mail address: agata.wawrzkiewicz-jalowiecka@polsl.pl, agata.wawrzkiewicz@gmail.com, 

 telephone number: +48 32 237 10 67, fax number: +48 32 237 17 22 

Abstract 

Kv 1.2 are voltage-dependent potassium channels of great biological importance. Despite the existence of many 

reports considering structure – function relations of the Kv 1.2 channel’s quantitative  domains, some details of 

the voltage gating remain ambiguous, or even unknown. One of the examples is the range of the S4 - S6 domains 

motions involved in channel activation and gating. Another important question is to what extent the channel 

geometry influences the observable channel conductance at different voltages, and what mechanism stands 

behind. Does the narrowing of the pore reduce the conductance by ohmic resistance growth? The answer is 

surprisingly negative. But it can be explained in an alternative way by considering the fluctuations. 

To address these problems, we formulate geometric models that mimic the generic features of voltage sensor 

movement and trigger the movement of the other domains involved in gating. We carry out a complete 

simulation of S4 - S6 domains translations and tilts. The obtained pore profiles allow to estimate the (ohmic) 

conductance dependency on the voltage. From a family of analysed models, we choose the one most concurring 

with the experimental data. The results allow to suggest the most probable scenario of S4 - S6 domains 

movement during channel activation by membrane depolarization. 
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