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Yeast 2-hybrid screening
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InterologsInterologs

D. melanogaster C. elegans
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PSI for Drosophila

<interactor id="6">

<names>

<shortLabel>src64_drome</shortLabel>

<fullName>Tyrosine-protein kinase Src64B</fullName>

<alias type="gene name" typeAc="MI:0301">Src64B</alias>

</names>

<xref>

<primaryRef db="uniprotkb" dbAc="MI:0486" id="P00528" refType="identity" refTypeAc="MI:0356" 

secondary="src64_drome" version="SP_48"/>

<secondaryRef db="go" dbAc="MI:0448" id="GO:0007391" secondary="P:dorsal closure"/>

</xref>

<interactorType>

<names>

<shortLabel>protein</shortLabel>

<fullName>protein</fullName>

</names>

<xref>

<primaryRef db="psi-mi" dbAc="MI:0488" id="MI:0326" refType="identity" refTypeAc="MI:0356"/>

<secondaryRef db="pubmed" dbAc="MI:0446" id="14755292" refType="primary-reference"

refTypeAc="MI:0358"/>

</xref>

</interactorType>

PSI data for worm:

<interactor id="262">

<names>

<shortLabel>q8mxt7_caeel</shortLabel>

<fullName>Hypothetical protein Y77E11A.7</fullName>

<alias type="orf name" typeAc="MI:0306">Y77E11A.7</alias>

</names>

<xref>

<primaryRef db="uniprotkb" dbAc="MI:0486" id="Q8MXT7" refType="identity" refTypeAc="MI:0356" 

secondary="q8mxt7_caeel" version="TrEMBL_23"/>

<secondaryRef db="go" dbAc="MI:0448" id="GO:0005515" secondary="F:protein binding"/>

<secondaryRef db="intact" dbAc="MI:0469" id="EBI-325643" secondary="q8mxt7_caeel"/>

</xref>

<interactorType>

<names>

<shortLabel>protein</shortLabel>

<fullName>protein</fullName>

</names>

<xref>

<primaryRef db="psi-mi" dbAc="MI:0488" id="MI:0326" refType="identity" refTypeAc="MI:0356"/>

<secondaryRef db="pubmed" dbAc="MI:0446" id="14755292" refType="primary-reference" refTypeAc="MI:0358"/>

<secondaryRef db="so" dbAc="MI:0601" id="SO:0000358" refType="identity" refTypeAc="MI:0356"/>

</xref>

</interactorType>

<organism ncbiTaxId="6239">

<names>

<shortLabel>caeel</shortLabel>

<fullName>Caenorhabditis elegans</fullName>

</names>

</organism>

InParanoid fly/worm orthologues

1       5082 modCAEEL.fa     1.000   WBGene00000962  100%

1       5082 modDROME.fa     1.000   FBgn0010349     100%

2       4891 modCAEEL.fa     1.000   WBGene00006759  100%

2       4891 modDROME.fa     1.000   FBgn0005666     100% Standard data formats?



www.flymine.org



www.flymine.org

Nothing!
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None?

Naming?

Timing?
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Split   Merge

Genomes
Sequence, annotation not stable

Some MODs track annotation history
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Split   Merge

Splerge

Over time a single microarray probe
can assay ‘different’ genes



www.flymine.org

Fund, publish, freeze

Supplementary data/
Database online but not maintained
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Synchronisation

ArrayExpress
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Secondary Data
IntAct PSI for Drosophila

1) has UniProt ID and a gene symbol

2) contains secondary data - includes GO and InterPro data

3) has a sequence which may not match UniProt

IntAct updates every two weeks so they may keep up to date. But 

GO terms often don't match GO terms in the UniProt record. 

IntAct has trEmbl sequences, but trEmbl records disappear over 

time…



www.flymine.org

Synonyms/ multiple identifiers

Lab independently discover and name genes
(Collected by Model Organism Databases)

Data sources use different identifiers 
to refer to the same thing:
e.g. Zen, CG…., FBgn…

Need authoritative source to merge data based
on different identifiers
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•Molecular Function — elemental activity or task

nuclease, DNA binding, transcription factor

•Biological Process — broad objective or goal
mitosis, signal transduction, metabolism

•Cellular Component — location or complex
nucleus, ribosome, origin recognition complex

The Three Gene Ontologies
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DAG Structure

Directed acyclic graph: each child may 
have one or more parents

• is-a
subclass; a is a type of b

• part-of
physical part of (component)
subprocess of (process)
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Sequence Ontology

Naming of sequence features and their relationships:

Gene --> transcripts --> polypeptides

Well defined and uniform meaning across databases

Rules for assignment?

GO terms often inherited through sequence similarity 
during genome annotation

Evidence and provenance important…
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Objects aren’t named consistently

Identifiers can change with time

Standard data formats are good

Evidence/Provenance are important
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FlyMine/InterMine Aims

Generic, extensible data integration platform

Flexible querying (no SQL, schema knowledge)

High performance even though flexible

Encapsulation of complex queries for
easy sharing and re-use

Operate on lists as easily as single entities

FlyMine:

(Drosophila/ Anopheles genomics/ proteomics)
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InterMine InterMine Maximum Laziness Maximum Laziness 
PrinciplePrinciple

Make use of 

Standards for data 

Model  e.g. Sequence Ontology

StemCellMine

mitoMine

milkMine

modENCODE DCC
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Project StatsProject Stats
Team of 7 FTE

− 5 developers, one sys admin, 

− 1 biologist/ bioinformatician

Java/ postgreSQL   

Struts/JSP/Ajax for webapp)

Open Source

SVN: 125,000 lines of code

57,000 lines of tests
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InterMine InterMine Query OptimisationQuery Optimisation

Choice of Choice of 

prepre--computes?computes?
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Encapsulation

Query templates             

Query ComplexityQuery Complexity

Interologs 

D. melanogaster C. elegans
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Complex Query: Search for Complex Query: Search for InterologsInterologs
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Complex Query simplified as a templateComplex Query simplified as a template
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Search Template LibrarySearch Template Library
Search using Key wordsSearch using Key words

Results graded according to
similarity to key words

Results graded according to
similarity to key words

Click on 't' to access template formClick on 't' to access template form

PrePre--ComputeCompute

templatestemplates
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Upload Bag
Quick 
search

Bag

Query
Builder

Template         
library

Object 
details 
page

Results Table.
……………….
……………….
……………….
……………….

Constrain attributes 
& select fields

Add/ 
Rearrange columns, 

modify query

Results Table
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Quick 
search

Object 
details 
page

Query
Builder

Upload Bag

Template         
library

Results Table.
……………….
……………….
……………….
………………. Bag

Bag 
details 
page

Use bag with
Query Builder or Template query

Bag conversion/
set operations with

other bags

Bags

Export:
Tab delimited
GFF3
FASTA
Excel
…
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Bag uploadBag upload

Synonyms
Multiple/old identifiers

Duplicates
Wrong class (e.g.

proteins not genes)

Synonyms
Multiple/old identifiers

Duplicates
Wrong class (e.g.

proteins not genes)
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Bag  
Details
Page

Discretisation? Up/down, 
p(up), p(down)
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