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1) Geometry: 2) Physics:
(solvation + ligand binding) (hydration+ion binding)

folding

4) Computational design: 3) Dynamics:
(Sequence from structure) (folding pathways)
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1)/Geometry:
(solvation + ligand binding)




Computing the Surface Area
and Volume of RNA

- K complex

P4-P6 domain Delaunay Complex
Group I intron




BINDING POCKETS IN 16S RIBOSOMAL RNA

PDB structure: 1THZN



BINDING POCKETS IN 16S RIBOSOMAL RNA
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ProGeom: Performances

Protein/ # of Delaunay Dual Volume Find Pocket
RNA atoms Complex Pockets  Volume
1TIM 2288 0.02 0.01 0.01 0.02 0.00
Intron 5013 0.05 0.01 0.03 0.09 0.00

GroEL 66136 1.76 0.35 0.80 22.72 0.44
1ihm 677,040 78.27 9.39 5.87 2695.0 115.0

(Norwalk
virus)
2dum 5,214,540  8577.0 99.0 59.3 Still Still

(Human running... running...

adenovirus)



ProGeom: Performances

Protein/ # of Delaunay Dual Volume Find Pocket
RNA atoms Complex Pockets Volume
1TIM 2288 0.02 0.01 0.01 0.02 0.00

0.02 0.01 0.01 0.02 0.00
Intron 5013 0.05 0.01 0.03 0.09 0.00
0.05 0.01 0.03 0.01 0.00
GroEL 66136 1.76 0.35 0.80 22.72 0.44
0.79 0.17 0.54 0.16 0.00
1ihm 677,040 78.27 9.39 5.87 2695.0 115.0

(Norwalk 8.76 2.60 2.31 2.7 0.01

virus)
2dum 5,214,540 8577.0 99.0 59.3 Still Still
(Human 53.6 26.2 18.94  running... running...

adenovirus) 23.0 0.11



1) Geometry: 2) Physics:
(solvation + ligand binding) (hydration+ion binding)

folding

4) Computational design:
(Sequence from structure)

3) Dynamics:
(folding pathways)
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Problems with Poisson Boltzmann

e Dimensionless 1ons

 Uniform solvent concentration

 No water-water interactions, no interactions
between solvent and 1ons and between 1ons and
10NS



A Dipolar Poisson-Langevin approach
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A Dipolar Poisson-Langevin approach

The contribution of the dipoles to the total free energy of the system is:

pF,, =—-1n(Z)

and the total free energy is:
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A Dipolar Poisson-Langevin approach
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The system is at a minimum when =0
y &q)
This leads to a modified Poisson equation:
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Dipolar Poisson-Boltzmann Langevin Equation
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Computed A G (Kcal/Mol)

-150+

-250

Comparison with experiments
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Properties of Water around ions
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DNA solvation

Higher densities of water around DNA:
-around phosphates (red)
-Loose, in major groove (magenta)

- ordered, in minor groove (blue)
(spine of hydration)

In agreement with the X-ray data
on the dodecamer of Dickerson!




