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Abstract Alkali ions are present in virtually all biological processes. Their energetic
Body: properties have been so far predicted mostly by MD or MC calculations based

on effective potentials derived for infinite diluted conditions (i.e. a single ion
surrounding solely by water molecules) [1]. However, in physiological
conditions, the concentration of K+ is sub-molar in the cytoplasm [2], and it
may be by one, or even two, orders of magnitude larger near globular proteins
or nucleic acids and in the active sites of of enzymes or channels [3-5]. The
presence of a large ionic strength 1 is likely to limit the accuracy of the
currently used potentials.

Here we will discuss recent calculations of the activity coefficients for K+,Na+
ions at increasing I. Such coefficients have been obtained by calculating the
excess chemical potentials from thermodynamics integration [6], with several
commonly used biomolecular force fields. Preliminary results show that
classical force fields generally overestimate the activity coefficients of ions.
[1] M. Patra and M. Karttunen. J. Comput. Chem., 25:678-689, 2004.

[2] F.M. Ashcroft. lon Channels and Disease. Academic Press, 1999.

[3] D. A. Doyle, J. M. Cabral, R. A. Pfuetzner, A. Kuo, J. M. Gulbis, S. L.
Cohen, B. T. Chait, and R. MacKinnon. Science, 280:69-77, 1998
[4] C. Domene, S. Vemparala, S. Furini, K. Sharp, and M. L. Klein. J. Am.

http://www.abstractsonline.com/Plan/AbstractPrintView.aspx?mID=2470&sKey=62b3187... 2/26/2010



Abstract Print View Page 2 of 2

Chem. Soc, 130:11, 2008.
[5] P. Auffinger and Y. Hashem. Curr. Opin. Stru. Biol, 17:325-333, 2007.
[6] M. Ferrrario, G. Ciccoti, E. Spohr, T. Cartailler, and P. Turg. J. Chem.
Phys., 117:4947-4953, 2002

Commercial C. Zhang, None; S. Raugei, None; B. Eisenberg, None; P. Carloni, None.
Relationship:

Biophysical Society
9650 Rockville Pike
Bethesda, MD 20814
Phone: 301.634.7114

http://www.abstractsonline.com/Plan/AbstractPrintView.aspx?mID=2470&sKey=62b3187... 2/26/2010



