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ABSTRACT

Nicotinic Acetylcholine Receptors (nAChR) play an important role in drug discovery such as
analgesics. Alpha-conotoxin Sl (Sl) is a 13-aminoacide peptide which exists in the venom
of sea cone shell. It is crucial to investigate the interaction of such peptides for discovering
novel drugs. It is almost impossible to investigate the molecular interactions using
experimental techniques. At this stage, computational studies such as molecular dynamics
(MD) simulations are used to demonstrate such interaction mechanisms. A refined
structure for nAChR (Figure 1) was published by Unwin N. in 2005 [1].

Figure 1: a) Structure of nAChR.

We have carried out docking and MD simulations using HADDOCK and NAMD software
packages respectively. We show that our MD studies are in agreement with the previous
experimental studies [2,3] which present the most possible binding sites and interaction
mechanism of nAChR and SI from Potential of Mean Force calculations using a cost-
efficient approach.

Keywords

Molecular Dynamics, potential of mean force, umbrella sampling, drug discovery.



JOTCSA, volume 2, issue 2, 2015
OZET

Nikotinik Asetilkolin Reseptodrler (nAChR) analjezikler gibi ilaglarin kesfinde dnemli bir rol
oynamaktadir. Alfa-konotoksin SI (SI) koni salyangozun zehrinde bulunan 13 aminoasitli bir
peptiddir. Yeni ilaclar kesfetmek icin bu peptidlerin etkilesimlerinin arastiriimasi énemlidir.
Molekuler etkilesimleri deneysel olarak arastirmak neredeyse imkansizdir. Bu durumda,
Molekiler Dinamik (MD) simdlasyonlarn gibi hesaplamali teknikler bu etkilesim
mekanizmalarini ortaya cikarmak icin kullanilir. nAChR icin saflastiriimis bir yapt Unwin N.
tarafindan 2005'te yayinlanmistir. [1]

Figure 1: a) nAChR’nin yapisl.

HADDOCK ve NAMD yazilim paketleri kullanarak sirasiyla kenetlenme ve MD simulasyonlar
gerceklestirdik. MD calismalarimizin en olasi baglanma bdlgelerini ve SI'nin nAChR igin
afinitesini etkileyen 6nemli aminoasitleri sunan dnceki deneysel calismalarla uyumlu
oldugunu gosterdik. Verimli bir yaklasim kullanarak Ortalama Kuvvet Potansiyeli
hesaplarindan nAChR ve Sl etkilesim mekanizmasini ortaya ¢ikardik.
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