€3 @ MASTER IN TECNOLOGIE BIOINFORMATICHE APPLICATE ALLA

MEDICINA PERSONALIZZATA
POLARIS <oH o o

Protein Sequence Analysis

Exploiting Sequence Relationships for
Predicting Protein Function

Florencio Pazos (CNB-CSIC)

Florencio Pazos Cabaleiro
Protein Design Group (CNB-CSIC)

pazos@cnb.uam.es CNB CSIC

Centro Macional de Biotecnologia



#entries (log)

100,000,000

10,000,000

1,000,000

100,000

10,000

1,000

100

Protein Sequences, Structures and Functions

genbank
swissprot
7
I T T
o 0 o M~ m D — oMW D M~ D m D
L o o B o v R B o R
[0 T Y T Y Y Y v Y o Y e Y Y o N N T N Y o v N o N o v I i
1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_N

Year

MREYKLVVLGSGGVGKSALTVQFVQGIFVDEYDPTIEDSY
RKQVEVDCQQCMLEILDTAGTEQFTAMRDLYMKNGQGFAL
VYSITAQSTFNDLQDLREQILRVKDTEDVPMILVGNKCDL
EDERVVGKEQGQNLARQWCNCAFLESSAKSKINVNEIFYD
LVRQINR

MLEILDTAGTEQFETAMRDLYMKNGQGFAL
VYSITAQSTFNDLQDLREQILRVKDTEDVPMIL
VGNKCDLEDERV

e




General strategy

Similarity search (BLAST, FASTA, ...)

Sequences with E-value BETTER than threshold
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dbj|BABO1S5ET.1 (2B046005) unnamed protein product [Macaca fa... g S5e-47
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7 pir 15 deoxyguanosine kinase (EC 2.7.1.113) precursor - ... 123 2e-27
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I pir] |TO3086 obable thymidine kinase (EC 2.7.1.21) - chilo i... 67 2e-10
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¥ ref|NP_048773.1 contains ATP/GTP-binding site motif &; simi... 51 1e-05
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High throughput application - GeneQuiz

QUERY -
sequence

GQupdate GQsearch
update and @@@ L apply. J
maintenance —— analysis
of databases @@@ tools

k J
GQbrowse GQreason

wisualisation,
editing and

parse, filter,

merge and
interpret

browsing

* Scharf, M., Schneider, R., Casari, G., Bork, P., Valencia, A., Ouzounis, C. and Sander, C. (1994) GeneQuiz: a workbench for sequence analysis.
Proc Int Conf Intell Syst Mol Biol., 2, 348-353.

* Hoersch, S., Leroy, C., Brown, N.P., Andrade, M.A. and Sander, C. (2000) The GeneQuiz web server: protein functional analysis through the
Web. Trends Biochem Sci., 25, 33-35.



High throughput application - GeneQuiz
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* Devos, D. and Valencia, A. (2000) Practical limits of function prediction. Proteins, 41, 98-107.

* Valencia, A. (2005) Automatic annotation of protein function. Curr Opin Struct Biol, 15, 267-274.
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How reliable is the similarity-based
Functional transfer?
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Valencia, A. (2005) Automatic annotation of protein function. Curr Opin Struct Biol, 15, 267-274.
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So... Which degree of error can we expect?
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Devos, D. and Valencia, A. (2001) Intrinsic errors in genome annotation. Trends Genet., 17, 429-431.
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Environmental Genomics (Sargasso Sea)

Differentia SS position in
the sequence

Symptoms Consequences

Sequene 1. 40% higher isoleucine, asparagine andlysine |Less homologues found wlen searching
Comparisons content Sargasso Sea resource with BLAST

2. Sequenes sharter and more fragments

3. Little overlap a 90%identity between current
databases and Sargasso Sea

Mutiple 1. The distribution of sequenes found by Warse annatation of function
Alignments PSIBLAST differs between the Sargasso Sea and
and Families current databases

2. PSIBLAST profiles drift more Slightly worse deifintion of functional
regions

3. Profiles lose evautionary information and Sequenes NostOfrom the profile in
decrease in qudity extreme cases

3D Modds 1.  Mare sequences found for alignments Potentially warse 3D models

2. Alignments vary in quality

Sargasso see sequences speaks trouble for biologists!




More complex strategies
FunCut
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* Abascal, F. and Valencia, A. (2002) Clustering of proximal sequence space for the identification of protein families. Bioinformatics., 18, 908-921.
* Abascal, F. and Valencia, A. (2003) Automatic annotation of protein function based on family identification. Proteins, 53, 683-692.



Integrating annotation services
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Integrating annotation services
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* — From this page you can submit your own structure or analyse an existing PDB entry.

SIRING

Enter Details:

Email Address:
4’@ ?.4- NCBI Taxen ID: OR Species Name: [

If you want to see the NCBI tax IDs click

Select Option:
Upload PDB-format file: Browse

Key 1o map:

QUEUED EUNNING COMFPLETED FAIL

j Get existing PDB file" PDB code: [ ]
| | | |

Some of the methods take minutes to run; others take hours. You will be notified by e-mail when
the entire process is complete, but can check on preliminary results as they become available.

E-mail to:- fomes Wadson walson@ebi ac.uk

*Utilises SOAP interfaces to simultaneously access:
» ProFunc (EBI, Hinxton, UK)
» CATH (UCL, London, UK)
» FUNcut (CNB, Madrid, Spain)
» STRING (EMBL, Heidelberg, Germany)
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