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Ion channels are nanometric macromolecular pores in the cell memlnanes which exibit two 
main biophysiwl properties: selectivity and gating. In the last years X-ray clystdlographic 
shllctum have been obtained with atomic resolution [I]. ?his tremendous advancement in the 
atomistic howledge of these proteins produced a number of computational a p p h e s  which 
range h m  the solution of coupled m a m a p i c  equations D moleculardynamics (MD) [2]. 
Even though MD provides a simdation of the dynamical motion of all ab" of the protein as a 
function of time, given the minuscopic f o m  that enter the Newton' s equation, 
limittd in its wpatnlity to quantitatively chancterize the elechical properties of ionic flux 
through selective channels due to the long time scale involved in the physiological process (ms). 
Computational approaches able to calculate ion fluxes and including as much as possible the 
molecular information inside the protein in the input panmeten and in the model at tcday one 
of the main challenges in computational studies of ion channels. It is well !mown that ions do not 
diffuse k l y  through the pore: satluation, competition, and block of ion channels as the ion 
concentrations are changed together with ~s t auognph ic  analyses suggest that the permeation 
process takes place as B single-file movement of ions. The aim of this work is to study the 
conduction pmperiies of selective ion channels by means of a Monte C d o  simulation that 
yields both c m n t  and its noise under opengate conditions. A mulhion model is used, where 
the ion binding sites amund and inside the protein, the dowed aansitions between different 
occupancy states and the associated rate constants are obtained h m  the atomic shucture and ab  
initio MD simulations. For such a protein 
recent results h m  MD simulations have been consistent with what is suggested h m  the atomic 
smctlne at high resolution of this system and provide the necessary minoscopic physical input 
for the statistical model [3]. Seven binding sites have been included in the model (see rig. 1) and 
the (ransition rates are evaluated by means of h e n e r g y  pmfiles for the possible ionoccupancy 
coniigumions of the channel. A preliminary result is shown in Fig. 2. 

the method is 

We fawed our attention on the KcsA+ channel. 
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Fig. 1: scheme of the KcsA+ channel protein svuctllre along the channel axis (upper pat. from Allen et. Al. I 
'hem Phys. 112. 819l.2WO). and identification of the binding sites considered in the present simulative mode 
ower pan). 

'ig. 2: preliminary result for the ion current as a function of time through a single KcsA channel 
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