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Tools for computer structural biology

PDBSite: a functional site
database
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WebProAnalyst: a program
for quantitative structure-
activity relationships analysis
in protein families 74
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Data on spatial structure and main features of functional sites of proteins
and their ligands are accumulating in the PDBSite and PDBLigand

databases
http://wwwmgs.bionet.nsc.ru/mgs/gnw/pdbsite/
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Annotated proteins from PDB are data Ivanisenko et al, (2005)
sources Nucleic Acids Res.
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The PDBSite database contains

Drug binding (50)

Protein-DNA (2,700)

Posttranslational
modifications (100)

~15000 sites

Protein-RNA (2,000) \ ' Organic ligands
o (2,100)
L Metal ions (1000)
Protein-protein Inorganic ligands
(1,000) (400)
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PDBSiteScan: a program for the recognition

of functional site

http://wwwmgs.bionet.nsc.ru/mgs/systems/fastprot/pdbsitescan.html
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Example. Search for copper binding site in plastocyanin
(PDB ID 1BXU)

Site templates —
(PDBSite)
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Plastocyanin
structure

The residues of the recognized site in plastocyanin are in green, those of template site from
the PDBSite database (ID 1B3ICU) are in blue. Orange ball highlights copper ion.

MHCTUTYT LU TOJIOTUN
Y TEHETUKI




Accuracy estimation for catalytic center recognition in hydrolase
superfamily

0,8 -

0,6 -

Errors

0,4 -

0,2 -

0 >

0,00 1,00 2,00 3,00 4,00 5,00
MDM (A)

MDM — maximum distance mismatch between site template and protein fragment.
E, — type I error (underprediction)

E, — type II error (overprediction)
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PDBSiteComplex: tools for reconstruction of interactions
between proteins and DNAs/RNAs

T N

Glyceraldehyde-3-phosphate-dehydrogenase
(GPD) - RNA

N-terminal domain of heat shock protein
HSP90 - RNA Serum albumin - DNA
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Hepatitis C virus: search for
potential antiviral drug targets

Hepatitis C virus is a member of
flavivirus family. It enters the
organism in a manner similar to
HIV, affects liver. The chronic
infection is protracted for 10-15
years, causes liver cirrhosis,
provokes cancer, suppresses
immune system. The number of
virus C hepatitis infected humans
in Russia is estimated as 2
millions.

W mec-ars.it & 2003




Potential targets for anti-hepatitis
C virus drugs

HCV NSSB transferase HCV NS3 hydrolase




Potential targets for antiHCV drugs

|

NS5B NTF2

Predicted complex formed by HCV NS5B protein with hu{a; NTF?2 protein providing
transport of proteins to cell nucleus
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Potential targets for antiHCV drugs

Inhibitor

Inhibitor of the formation of NS5B-NTF2 complex prevents NS5B transport into cell
nucleus.
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WebProAnalyst: a program for analysis of quantitative structure-activity
relationships in homologous protein families
http://wwwmgs.bionet.nsc.ru/mgs/programs/panalyst/

Multiple alignment of protein sequences Activities

Protein 1
Protein 2

Protemn 3
Protein 4

Protein 5 .
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Examples. Quantitative structure-activity relationships in protein

families

Relation between disintegrin capacity to inhibit platelet aggregation and site properties
(charge and hydrophobic moment)
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Relation between peptide antimicrobial activity and site hydrophobic moment.
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RODOPSIN PROTEIN IS RESPONSIBLE FOR LIGHT RECEPTION IN THE

We have developed the program for RODOPSIN Amax prediction on the

basis of amine acid sequence of this protein

VISIBLE SPECTRUM

Regression equation:
Y=15.784*X,-467.266*X,-37.661
X, — mean for site isoelectric point (Bogard)

X, — hydrophobic moment (Eisenberg)

Residues affecting shift of 508 -
wavelength. The results agree
with those of Briscoe et al, Mol. 505 _
Biol. Evol. (2001).
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Prediction of the visible spectrum of archosaur sight
(Amax for ancestral archosaur rodopsin)

—>

archoasaur
ancestor

a3

Emecivan alfigalur ‘ 405
.* , srmastic pigens f 502-305
—— chicxen W sids0?

= fozra firch e S-S0

GO He T Aoy
— |Iu||1ar1ﬂ AD3
crab-sating macagqua -, 251
dog
Europoan rabbil s 6

cow gt 507

“NUAR MONAS & 250
! I:F-.'r'ru:q'!_r rat s
Ghingss ramalor il

5% notlhen leupare Doy e 522

— eammcr sog B T

—_— [0 Lursass= paad 4E 07

giant tood Wy s
Mocan clawed frog g oo

TCAT sZlamander T, S
| grirtict ok 497
AN Tan nalr il

Feiraliah e o

|| hlezioan charac |

| sgreed gy e i

| 1R N Al == JlE

|—~ CONGET O] e 287

|_ Jap

| 1518 BKaTs A L
anese la~aroy

soitad lctrr 1y e 570

Figure is from Chang et al., Mol. Biol. Evol. 19(9):1483-1489. 2002
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