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Fig.1 The combined sites of the selectivity filter in
KcsA channel by X-ray diffraction

Just two subunits are shown
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Fig.2 The potential curve of sodium ions combined
with the KcsA channel
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Fig.3 The potential curve of potassium ions combined
with the KcsA channel
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Statistic Thermodynamics of The Selectivity of KcsA Channel
to Na*, K* and Rb* Ions"

AN Hai-Long"™, ZHAN Yong", ZHANG Su-Hua", ZHAO Tong-Jun"?, LIU Jin-Wei"
("School of Science,? School of Electrical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract Potassium is at least 10 000 times more permeant than Na', remaining to be an open question of K*
channels. To elucidate the mechanism of ion selectivity at atomic level, the density functional theory was used to
calculate the potential on the basis of the X-ray structure of the KcsA K* channel. In the viewpoint of statistic
thermodynamics, the two most readily permeant ions, K" and Rb* ions, can pass through the selectivity filter. In
contrast, Na' ions, which prefer staying in site 2, can not pass through the channel. The energy barrier difference
between the K™ and Na* is 27.4 kJ/mol which induced the permeant ratio of 15 000. The energy barrier difference
of Rb* ions is higher than that of K" ions which is corresponding to the lower permeant of Rb" ions. The results are
qualitatively consistent with the experimental data. It is remarkable that the system, involved in 269 atoms, is much
lower than the MD simulation which is about 41 000 atoms.

Key words KcsA channel, selectivity, density functional method
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