Modeling the structure and function
of proteins and macromolecular assemblies

Marc A. Marti-Renom

http://biocinfo.cipf.es/sgu
Structural Genomics Unit  Sie o
Bioinformatics Department
@é@ Prince Felipe Resarch Center (CIPF), Valencia, Spain

PRINCIPE FELIPE

CENTRO DE INVESTIGACION



http://bioinfo.cipf.es/sgu/
http://bioinfo.cipf.es/sgu/

Structural Genomics Unit

Bioinformatics Department, CIPF




Principles of protein structure
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D. Baker & A. Sali. Science 294, 93, 2001.




ModBase Statistics

Large-scale modeling of the TrEMBL-SWISSPROT databases

http://www.salilab.org/modbase/

Sequences (total) 1,930,692

Sequences (modeled) 1,084,784

Models 3,094 542
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Welcoms to ModBase, a database of three-dimensional protein models calculated by comparative modeling.
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Utility of protein structure models, despite errors
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Missense mutations in BRCT domains

cancer not cancer
associate associated
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utative binding site on BRCAT

N-terminal BRCT

Phe(+3)

BRCT linker
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C-terminal BRCT

AN INOLCRTRERE Putative binding site predicted in 2003

and accepted for publication on March 2004.

Williams et al. 2004 Nature Structure Biology. June 2004 11:519
Mirkovic et al. 2004 Cancer Research. June 2004 64:3790




For 20% protein structures
function is unknown

Structural Traditional
Genomics* methods

Annotated™* 654 28,342

Not

Annotated 506 (43.6%) 6,815 (19,4%)

Total

deposited 1,160 35,157

*ann tatedasSTRUC L GENOMICS in the h ader of the B file
ted with either CAT SCO Pfam or GO terms hSd bse

6,317 protem structures of August 8th, 2




Representation

Sequence conservation Surface geometry

Structure conservation
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Prediction accuracy
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Fitting of comparative
models into 15A cryo-
electron density map.

43 proteins could be
modeled on 20-56%
seq.id. to a known
structure.

The modeled fraction of
the proteins ranges from
34-99%.

C. Spahn, R. Beckmann, N. Eswar, P. Penczek, A. Sali, G. Blobel, J. Frank. Cell 107, 361-372, 2001.
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