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Protein Sequences, Structures and Functions
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General strategy

Similarity search (BLAST, FASTA, ...)

DB

NewSequence

Score =  124 bits (309), Expect = 1e-27
Identities = 108/340 (31%), Positives = 156/340 (45%), Gaps = 62/340 (18%)

Query: 1   ATTYNAVVSKSSSDGKTFKTIADAIASAPAGSTP-FVILIKNGVYNERLTITRN--NLHL 5
+ T NAVV+   S    FKT+A A+A+AP G T  ++I IK GVY E + +T+ N+  

Sbjct: 269 SVTPNAVVAADGSGN--FKTVAAAVAAAPQGGTKRYIIRIKAGVYRENVEVTKKHKNIM

Deduced homology



High throughput application - GeneQuiz

• 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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How reliable is the similarity-based
Functional transfer?

• 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?

Valencia, A. (2005) Automatic annotation of protein function. Curr Opin Struct Biol, 15, 267-274.



So… Which degree of error can we expect?
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Mg 4 2 37 23 35 40

Hi 4 2 31 20 33 34

Mj 4 2 32 20 33 34

Devos, D. and Valencia, A. (2001) Intrinsic errors in genome annotation. Trends Genet., 17, 429-431.



Result of comparing a Non-redundan t database with or without the addition of Sargasso see
sequences.
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Environmental Genomics (Sargasso Sea)

Sargasso see sequences speaks trouble for biologists!

Symptoms Consequences

Sequence
Comparisons

1. 40% higher isoleucine, asparagine and lysine
content

2. Sequences shorter and more fragments

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

Less homologues found when searching
Sargasso Sea resource with BLAST

Multiple
Alignments
and Families

1. The distribution of sequences found by
PSIBLAST differs between the Sargasso Sea and
current databases

2. PSIBLAST profiles drift more

3. Profiles lose evolutionary information and
decrease in quality

Worse annotation of function

Slightly worse deifintion of functional
regions

Sequences ŅlostÓ from the profile in
extreme cases

3D Models 1. More sequences found for alignments

2. Alignments vary in quality

Potentially worse 3D models

M. Tress



More complex strategies
FunCut

Sequence
Space

Rounds

1 2 3 4 5

Query Protein

BLAST

A. Homology Search

ISS

ISS

Problem Protein
Annotation

(GO, EC, keywords, ...)

Neighbor Groups
Annotation

• 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



•Utilises SOAP interfaces to simultaneously access:

ProFunc (EBI, Hinxton, UK)

CATH (UCL, London, UK)

FUNcut (CNB, Madrid, Spain)

STRING (EMBL, Heidelberg, Germany)

Integrating annotation services


	Similarity search (BLAST, FASTA, ...)

