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ABSTRACT

Voltage-gated calcium channels are the primary mediators of depolarization-induced calcium
entry into neurons [1]. While calcium channels are of critical importance to brain function, their
inappropriate expression or dysfunction gives rise to a variety of neurological disorders,
including, pain, epilepsy, migraine, and ataxia.

Molecular dynamics methods are the only physically valid methods for studying the structure
function relations in ion channels. Applications of these methods to sodium and calcium
channels are presented, which illustrate the multi-ion nature of the permeation mechanism in
selective biological channels (as shown in Figure 1).

In this study, we present binding energies of single and multi-ion Na* to the Ca** channels.
Furthermore we interpret binding energies for constructing structure-function relationship of this
channel.

Figure 1. CavAb filter system.
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OZET

Voltaj-kapili kalsiyum kanallari, néronlara kalsiyum girisinin birincil dUzenleyicileridir [1].
Kalsiyum kanallari beyin fonksiyonlar icin hayati 6neme sahipken onlarin hasari veya
bozukluklart; aci, epilepsi, migren, ataksi gibi bircok nérolojik hastaliga neden olur.

Molekuler dinamik metotlar iyon kanallarinin yapi-fonksiyon iliskilerini calismak icin tek fiziksel
olarak gecerli tekniktir. Secici biyolojik kanallarin gecis mekanizmasinin ¢ok iyonlu dogasini
goOsteren sodyum ve kalsiyum kanallari bu yontemlerin uygulamalari olarak sunulmustur (Sekil
1'de gosterildi).

Bu calismada, Ca™™ kanall icin tek ve cok iyonlu Na® baglama enerjileri sunuldu. Ayrica bu
kanalin yapi-fonksiyon iliskisi olusturmak icin baglanma enerijileri yorumlandi.

Sekil 1. CavAb filter sistemi.

Anahtar Kelimeler

Molekuler Dinamik, ortalama kuvvet potansiyeli, semsiye 6érneklemesi, iyon kanallari.
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