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Ç The Columba schema
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Answering queries

Ç Which protein structures are linked to 

sequences associated with the keyword āAIDSó

Ç Find Swiss -Prot entries, s

that contain the keyword 

Ç Find chains / PDB entries 

that are linked to those 

entries, s
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Problem: Different Link Sources

Ç Different methods to create link sources

Ç Based on sequence similarity between PDB and 

Swiss -Prot sequences
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Problem: Different Link Sources

Ç Which source to choose?

Ç Just one ïwhich one?

Ç All?
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Link Sources: Overlapping Data

Ç Data and link sources overlap
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Different Link Sources

Ç Which protein structures are linked to 

sequences associated with the keyword āAIDSó
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Which Results to choose?

Ç Results verified by all sources

Ç Results highly trustworthy ïbut we loose some

Ç All results

Ç Which are trustworthy? ïEverybody knows!

Ç Which are surprising?

Rank results using

confidence and surprisingness score
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Scores ïIntuitively

Ç Confidence score, C

Ç The more sources s is contained in

ïthe higher is C

Ç Surprisingness score, S

Ç The rarer the combination of sources  

ïthe higher is S
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Outline

Ç Motivation

Ç Probabilistic Model

Ç Single domain ïSingle sources
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Single Domain ïSingle Sources

Ç Probability that p ÍP is in the result set of a 

query q:
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Single Domain ïMultiple Sources

Ç Probability that a p ÍP is supported by data 

sources Sx given that p is in the result set of q

Domain 1

R1

P

S1

S2

S3 R2 p

Data sources Link sources

Rx

Sx

s

Motivation

Model

Single ïSingle

Single ïMulti

Multi ïMulti

Implementation

Evaluation

Conclusion

))(|( qrespqpP
Sx

ÍÍ



15Hussels, Trißl, and Leser - What's new? What's certain? - DILS 2007

More Partitions ïZk

Ç But also account for different link sources Rx

Ç Every S x is divided into more partitions Z k
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Single Domain ïMultiple Sources

Ç Probability that a p ÍP is in the result set and 

is supported by a combination of data sources 

Si and link sources Rj
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Surprisingness score

Ç Surprisingness score for a single annotation, s
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Confidence score

Ç Confidence score for a single annotation, s
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More complicated ïKeywords

Ç So far

Ç Only one s supports a p

Ç Now

Ç Use keywords for querying the data sources
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More complicated ïKeywords

Ç Keyword

Ç Select multiple si ÍS1, é, Sn

ïin different combinations of data sources

Ç sj, é, sk can be linked to one p ÍP

ïover different link sources
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Multiple Annotations for one p ÍP

Ç Surprisingness score

Ç Average over single surprisingness scores

Ç Confidence score

Ç Sum of single confidence scores
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Multiple domains ïMultiple Sources

Ç Surprisingness score, S

Ç Sum of suprisingness scores

Ç Confidence score, C

Ç Average of confidence scores
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Outline

Ç Motivation
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PDB
Sequence Metabolic pathway
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Ç Primary domain: PDB

Ç Secondary domains: Sequence , Publication , and 

Metabolic pathway
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Implementation

Ç Physical integration of data and link sources

Ç Size of sources

Ç Size of overlaps using a domain vector

ïFor every pair (s, p)

ïStore the combination of sources
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Precomputation

Ç Domain vector

Ç For every pair (s, p)

Ç Confidence score C(s, p)

Ç For every pair (s, p)

Ç query independent

Ç Parts of surprisingness score S(s, p)

Ç Number of hits, k at query time
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Precomputation

Ç Precomputation for Columba takes minutes

Ç Sequence domain

ïSwiss -Prot: 65,000 entries

ïLink -Sources: 285,000 links

Ç Publication domain

ïPubMed: 30,000 entries

ïLink -Sources: 300,000 links

Ç Metabolic pathway domain

ïKEGG + aMAZE + Reactome: 10,000 entries

ïLink -Sources: 29,000 links

Ç Queries can be answered within a second
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Outline
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How to evaluate the scores?

Ç 'Gold -standard'

Ç No existing standard

Ç Depends on the user ïexpert or novice?

Ç Highly subjective

Ç Determine the score distribution

Ç Use many keyword queries on a single domain

ïWhich protein structures are linked to sequences

associated with the keyword āAIDSó

Ç Normalize the scores

Ç Sort results into buckets

Ç Determine frequencies of entries
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Evaluation

Ç Surprisingness score distribution for sequence 

domain

Ç Few results are highly surprising

Ç Many results are ócommon knowledgeô
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