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Syl I ab u S (set of 3 lectures)

V Motivation

V Basic physical chemistry

V Measuring electrostatic properties
V The TK model

V Basic ideas of the PB

V Constant -pH computational methods
V Peculiar phenomena

V Other examples
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V Motivation

V Basic physical chemistry

..V Measuring electrostatic properties
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V The TK model

V Basic ideas of the PB

V Constant -pH computational methods
V Peculiar phenomena
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Syllabus

V Motivation
V Basic physical chemistry

V Measuring electrostatic properties
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..V Constant -pH computational methods
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Electrostatic interactions

Why 2?7
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Intermolecullar imteractions
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W electronic repulsion +

+ charge transfer +

+ multipole -multipole electrical interaction +

INTERMOLECULAR AND SURFACE
FORCES
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+ induced multipole -multipole electrical interaction +

+ dispersion

All these terms depend on the molecular properties derived from

the Schrodinger equation
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Protein .electrostatics

AStructure/FoIding
A Hydration
ACataIysis
A Binding/lonization

Science. 1978 Sep 29:201(4362):1187-91.
Electrostatic effects in proteins.
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Perutz

Electrostatic effects dominate manv aspects of protein behavior. When polypeptide chains fold up, most polar side chains seek the
exterior, where they can be solvated. Water bound in the interior has been found between the domains of enzyvmes of the chymotrypsin
family, and between the subunits of hemoglobin and tobacco mosaic virus protein. Assembly of this protein from disk to virus is

triggered by electrostatic interactions between neighboring subunits. Lyvsozyme stabilizes the constellation of charges involved in the
transition state of its substrate by both permanent and induced dipoles. All factors that lower the oxvgen affinity of hemoglobin act by
strengthening the salt bridges that constrain its quaternary deoxy (1) structure. Enzymes of thermophile bacteria owe their extra stability
mostly to additional salt bridges. The rate of denaturation of hemoglobins by alkali is determined by the ionization of internal side chains

with pK's of about 12

Protein interactions
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