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Delaunay tessellation of Crambin

Classification of Delaunay simplices
by sequential proximity
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Neighbor identification in proteins:
Voronoi/Delaunay Tessellation in 2D

Delaunay simplex is
defined by points,
whose Voronoi
polyhedra have
common vertex

Delaunay simplex is
always a triangle in
a 2D space and a
tetrahedron in a 3D
space

Voronoi Tessellation

Delaunay Tessellation

Delaunay tessellation of Crambin
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Types of Delaunay simplicesin Crambin
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Tetrahedrality of Delaunay simplices
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Correlations between protein structure family
assignment and relative content of classes of
Delaunay simplices
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Log-likelihood of amino acid quadruplets
with different compositions
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Delaunay simplices with distinct composition

Tetrahedrality distribution of Delaunay simplices
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Compositional propensities of Delaunay simplices

J f- observed quadruplet frequency,
P = anjaka,, a - residue frequency
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Log-likelihood of amino acid quadruplets

(reduced a phabet)
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(F) Ala, Val, Phe, Ile, Leu, Pro, Met
(L) Asp, Glu, Lys, Arg
(P) Ser, Thr, Tyr, Cys, Asn, Gln, His, Trp



Log-likelihood of amino acid quadruplets

2D analogy for topologica matrices

Protein backbone (Co. only)
Delaunay tessellation

Topological similarity score

Log-likelihood of amino acid quadruplets
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Topological similarity score
between structures within FSSP families

Simplex a: d1=1, d2=1
Simplex b : d1=2, d2=4 Cutinase (1cex)
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Secondary structure assignment

between conformations from MD simulation

TOPOLOGICAL SIMILARITY SCORE
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Acylphosphatase (2acy)
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Residue number
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Residue and mutant score
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Protein-protein and protein-DNA interfaces (HM G-D)
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Residue number

Coordinate file 1grv: Murphy FV et d. EMBO Journal 18:6610

Forward Mutation Potential Difference Score

Reversibility of mutations
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Reverse Mutation Potential Difference Score

DNA binding residuesin HMG1

Residue number

Coordinate file 1ckt: Ohndorf U-M et a. Nature 399:708

g’;o,fL - M Hﬂﬂﬂﬂ Hﬂ-ﬂﬂﬂm
Y UL‘JJ”H 1 I
nmmia1 mmuntt 1
A T w

Computational mutagenesis of bacteriophage T4 lysozyme

Reversibility of mutations

Protein  Mutation ~ Score change
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Computational mutagenesis of T4 lysozyme

Topology-function correlation
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Suppression patterns




Complete mutagenesis of the HIV-1 protease
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Experimental data

Loeb DD et &., Complete mutagenesis of the HIV-1 protease, Nature 340:397
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Computational mutagenesis of HIV-1 protease
Topology-function correlation
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Experimental activity datafrom Loeb DD et al. Nature 340:397

HIV-1 PR monomer crystal structure 3phv

Computational mutagenesis of HIV-1 protease
Topology-function correlation

Comprehensive Mutational Profile vs. Potential Profile
of HIV-1 protease (3phv)

0.20
000 % !
B 3 3] .
S 020 5 .
s 2 £ -
2 040 o < 2 o
o 3 2 . )
r 8 s o 33 53
< -0.60 S I NG .
! 7 = RRAR)
2 080 al T o ‘e
£ g g
O -1.00 B 3
° 2
© c -4
=3 s
120
g © s
Z 140 £ 2 6
D g -
-1.60 g (8]
g 8
Anl =
-1.80 ! ©
Positive Negative > H
mALL -0.01 -0.53 127 T ; 10
mC -0.08 -0.58 -0.01 -4 2 0 2 4 6 8 10 12 14
lane 005 051 159

Individual Residue Potentials of Wild-Type Protein

Experimental activity datafrom Loeb DD et al. Nature 340:397

DNA binding residuesin HIV RT

ROC Curves for HIV-1 Protease Mutants Derived by Applying SVM to the Data Represented as a 2-Class System:
Active (Positive + Intermediate) and Inactive (Negative)
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False Positive Rate (1-Specificity)

—+—no logistic fit and polynomial kemel exponent=1 —s—logistc fit and exponent=1 —s— no logistc fit and exponent=2

HIV RT MGBT: 11€94, GIn258, Gly262, Trp266, GIn269



Computational mutagenesis of HIV RT

Average change in potential
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Computational mutagenesis of HIV RT
Topology —function correlations
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Computational mutagenesis of HIV RT
Topology — function correlations
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Experimental datafrom Wrobel JA et al. PNAS 95:638

Computational mutagenesis of HIV RT
Topology — Western phenotype correlations
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Experimental datafrom Wrobel JA et al. PNAS 95:638

Computational mutagenesis of HIV RT

Average change in potential

Residue classification
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