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Conclusions and Future Research

Short lifetimes and low k¢ values explain
experimental difficulties of intermediate
detection

Methods

N-type Shaker K+ channel model*
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Abstract

The reaction rates of most biological
processes are linked to the concentrations of
reactants and surrounding conditions. Even

extracellular

in systems with well-defined conformations, dosed K1 ” Intermediate states affect energy landscape

state mediation may take place via any open but not equilibria or overall AG

number of intermediary states. Although /\ 50% of current drugs target ion channels[6].

direct observation is potentially difficult Our understanding of channel dynamics and

experimentally, these intermediate states Ka || Ka K2 || Ko treatment discovery would be improved by:

can more accurately model entire systems open Intercellular closed o
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: e - ropose eactivation mechanism[3]. -
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s 4 s= K., sensing helices, and pushes inward, blocking 2. Models that describe mechanical coupling

providing more variability than models pore when triggered. The time delay for this

closed-blocked of gating charges to pore inactivation

open-blocked

All differential equations were solved numerically using

process is one motivation of the study, since
ion current cannot alone predict all physically
relevant parameters[1].

which only predict equilibria. . o _ _
3. Describing selectivity mechanisms in Na+

and K+ channels

Mathematica.

Introduction

Voltage-dependent ion channels of biological
membranes are formed by pore-like proteins
that extend through the cell membrane [2].
When dwelling in open conformations
(activated), specific ions are allowed to pass
through the membrane and participate in
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*Recovery to C from OF is 92% via C and 8% via O at 160mM external K+ and -80mV [5].
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