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Electrostatic potentials and Biological Specificities

ADENINE GUANINE

(@)

c

2 c( __—BINDING SITE:
o % Adenine-specific?
25 Guanine-specific?
5 Non-specific?
a

Electrostatic potential of nucleotide-free protein is sufficient
for discrimination between adenine- and guanine-binding
sites (J. Mol. Biol. 2004, 342:1053-1066)
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Analysis of electrostatic potentials
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Separation of binding sites: projection on
PC vectors and replacement energies
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Introduction to Protein Structure 2" ed (1998)
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Deinococcus radiodurans

D. radiodurans
DNA

1)
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1,000

An  electromicroscopy  picture  of
Deinococcus radiodurans, a radiation
resistant bacterium. (L. Margulis & K.V.
Schwartz, "Five Kingdoms" (1997) p.100)
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116 Uracil-DNA glycosylase
116 DNA topoisomerase |
116 Hypothetical protein cytoplasmic (254aa)
84 DNA polymerase 111 alpha subunit
84 Hypothetical protein cytoplasmic (170aa)
382 DNA polymerase 111, delta®™ subunit
382 Hypothetical protein cytoplasmic (257aa)
182 DNA repair protein recF
182 Hypothetical protein cytoplasmic (288aa)
36 Recombination protein recR e
36 Hypothetical protein cytoplasmic (203aa)
71 endodeoxyribonuclease ruvC
71

Hypothetical protein TM2-4 (166aa)
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PABIOS (PArallel BlOmolecular Simulator)
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Figure 14.13 Bacterial enzymes can catalyze all
stages of recombination in the repair pathway following
the production of suitable substrate DNA molecules.
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