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The survey of tendency of valinomycin for binding to different cations
using molecular mechanics method

Abstract

Introduction & objectives: The survey of permeability processes in membrane on a molecular fevel
is one of the central topics in hiophysics and biochemisiry. The antibiotic valinomycin is a carrier
fonophore that iy usefid experimental tool in studying transport phenomena . It has ¢ hydrophobic
exterior that makes it sofuble in the membrane | and a hydrophific core to which a single K+ ion
hinds . This research was done to survey the tendency of valinomycin for binding to different cations
using moleculur mecheanics method |

Methodology @ In this survey a suitable computer was used . Hyperchem program . molecutur
mechanics method and AMBER force field were used to determine geometry opiimized structures |
ralative cation binding energies  and sefectivity ratios to explain preference of valinomycin for
hosting Na+ , K+, Mg++ or Ca++.,

Results = The resnlis obtained of molecular mechanics calcwlations shanv that volume of the
complexes are not identical . The folding of the host vadinomycin is dependent on the cheice of the
euest cation . The theoretical  binding energy obtained for the valinomycin-K+ is lesser ralative fo
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ather complexes . Therefore it Is more stable . Sefectivity rafic of vatinemycin for K+ is much more
than other ions . Therefore valinomycin has an exiremely high selectivity of K+

Conclusion : These results were found to be in good agreement with earfier experimentul studies .
Relative ion-valinomycin binding energies exiracted from the molecular mechanics data are able to
gualitatively explain the experimentally observed preference of valinomycin for hosting K+ over
eher fons .

Key words : vatinomycin - cation - molecuiar mechanics

References:

i~ Forester T R . Valionomyein —alkali ions conformations . J Phys . Chem | 1994 9804222,

2- Hahn FE | Antibiotics . New York . Springer Verlug , 1992; 72-83.

3- RawnJ D . Biochemistry . North Carolina : Neil Patterson, 1989 1037-8.

4- Eisemman G . The survey of the structure of valinomycin by motecular mechanis approashes
Inclusion Phenom Mol Rec Chem 1992; [2:23.

5. Puitman A. The mechanism where aslionomyein for formation of a cation — velinomycin  muke
hiluyer membreames selectively permeable to cations . Chem Rev. 1991 793.

6 — Stryer L . Biochemistry . New York : W. H . Freeman and company 2002 :272-4.,

v _ Fiserman G . The cation selectivity of vatinomycin for formation of a cation — valinomycin
complex by means of bilayer permeability methad | J Chem Soc, 1991, 87 - 299

8 - Mueller P . The cation selectivity of valinomycin for formation of a cation - vadinomycin
complex using lipid membrane conductance approach . Biochem . Biophys Res Commun 1967 ; 26
308

9 _ Livin M. Onantum Chemistry . New York : Freeman and company 2000 .

i — Wythenbach T. the study of valinomycin — cations complexes by means mass spectrometry | J
Am Chem Soc, 1996 :120.8335 .

11 - Wythenbach T, the study of valinomycin — cations complexes by means mass spectrometry , J Am
Chem Soc, 1998 1 118:5098 .

_._—,_—.—_—I_—'_.!LIIL'J l_,r'li.h}é '_.F'L:-IIJ..H Qhﬁgé—&}l ,_I}if- #MU%



