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PSI for Drosophila

<interactor id="6">
<names>
<shortL abel>src64_drome</shortL abel>

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

<alias type="gene name" typeAc="M1:0301">Src64B</alias>
</names>
<xref>
<primaryRef db="uniprotkb" dbAc="M1:0486" id="P00528" refType="identity" refTypeAc="M1:0356"
scondary="src64_drome" version="SP_48"/>
<secondaryRef db="go" dbAc="M1:0448" id="G0O:0007391" secondary="P:dorsal closure"/>
<Ixref>
<interactorType>
<names>
<shortL abel>protein</shortL abel>
<fullName>protein</fullName>
</names>
<xref>
<primaryRef db="psi-mi" dbAc="M1:0488" id="M1:0326" refType="identity" ref TypeAc="M1:0356"/>
<secondaryRef db="pubmed" dbAc="M1:0446" id="14755292" ref Type="primary-reference"
fTypeAc="M1:0358"/>
<Ixref>

</interactorType>

M

InParanoid fly/worm orthologues

5082 modCAEEL.fa 1.000 WBGene00000962 100%
5082 modDROME.fa 1.000 FBgn0010349  100%
4891 modCAEEL.fa 1.000 WBGene00006759 100%
4891 modDROME.fa 1.000 FBgn0005666 100%

N NP

PSl data for worm:

<interactor id="262">
<names>
<shortL abel>q8mxt7_caeel</shortL abel>
<fullName>Hypothetical protein Y 77E11A.7</fullName>
<aliastype="orf name" typeAc="M1:0306">Y 77E11A.7</alias>
</names>
<xref>
<primaryRef db="uniprotkb" dbAc="M1:0486" id="Q8MXT7" refType="identity" refTypeAc="M1:0356"
secondary="q8mxt7_caeel" version="TrEMBL_23"/>
<secondaryRef db="go" dbAc="M1:0448" id="G0:0005515" secondary="F:protein binding"/>
<secondaryRef db="intact" dbAc="M1:0469" id="EBI-325643" secondary="g8mxt7_caeel"/>
<Ixref>
<interactorType>
<names>
<shortL abel>protein</shortL abel>
<fullName>protein</fullName>
</names>
<xref>
<primaryRef db="psi-mi" dbAc="M1:0488" id="M1:0326" refType="identity" refTypeAc="MI:0356"/>
<secondaryRef db="pubmed" dbAc="M1:0446" id="14755292" refType="primary-reference" refTypeAc="M1:0358"/>
<secondaryRef db="s0" dbAc="M1:0601" id="S0:0000358" refType="identity" refTypeAc="MI:0356"/>
<Ixref>
</interactorType>
<organism nchiTaxld="6239">
<names>
<shortL abel>caeel</shortLabel>
<fullName>Caenorhabditis elegans</fullName>
</names>

</organism>

Standard data formats?
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CAMBRIDGE

www.flymine.org




P51 &x Drosophila PSI data for womm:
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P51 &x Drosophila PSI data for womm:
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P51 &x Drosophila PSI data for womm:
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Genomes
Seqguence, annotation not stable

EET
Split I Merge
&

Some MODs track annotation history
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Over time a single microarray probe
can assay ‘different’ genes
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Fund, publish, freeze

LETTERS

natre

genetics

i Identification of hundreds of conserved and
¢ nonconserved human microRNAs

Isaxc Bentwich'?, Amir Avniel™, Yacl Karov'?, Rani
ailai', Paz Einat!,

aronev'?, Shiomit Gilad'?, Omer Barad',

ri Einav!, B Meisi', Eilon Shavon!, Yael Spector' & Zvi Bentwich"

amLation of Larget g by mANA

- microRNA g the
current micraRNAL), 5 ol which

fr——
ard thes Bve & cemial ol i e reglation in heslth and
divease’ 7. To dte, 222 human micnsBNAS have been
iduntfied", 6 by random duming and sequencing, 41 by
compotatimal approeches and the rest as putative miceoRNAS
homulugas 1o maroRNAs in ofher secie. To prove o
ypothesis that the tolal samber of mscroRNA miay be mach
arger and that several have cenerped oy in primates, we
eveluped an integetive approact corbining biornformati

[ ———

Cloning, Here we repeet the wse-of thi appeoach o clane snd

[T = 2006 Mature Rubhaning Group

are ot comerved beyorsd primate, Thee Grdings suggest thal

the o] murelber o human microRNAs & al Jeast B0,

W diel SoRNA discncry tors that

sed oy ecstng, e, which deiect uly comseeved bairpien. Our
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ating all g o comee,
S

Cail, Volume 130

Supplemental Data

The Mirtron y gulatory in Drosophila
Katsuloma Okamura, Josnua W. Hagen, Hong Duan, David M. Tyler, and Enc C. Lai

Supplemental Experimental Procedures

1 Genomic pri-mitron exprossion eonstructs

"We used the folowing primer pairs 1o amglfy ~400 i ari-miRtren fragments from Canten
S genomic DNA. These were cloned into the NotlXbal sites in the ' UTR of UAS-
DsRed (Stark et &', 2003) and seguence verfied.

i 1003 for. GGGgoggocgols TGAACGACTECAACAGTA
ruv: GggiolagaC TTGTGCBTCTCCTCETTTG

i 1010 for- GGGYegrogchAAGGCEGACCTTATCGATGT
rev: GooictagaGGTTGAGAATGOOCAGGTAA

mir-1004 for. GGGgeggeogeegagagtatieacatgtasy

rev. Gogiolagagaggeagg calcctiagaa

2. Intron’ miftran Expression cansiructs
We first ganerated a UAS-DsRed-myc vector with in-frame cloning siles betwaen the
DsRed and 2xmyc coding sequences. The top strand is shown below.

5 595 o5 o 5 998 508 8o vy

The top stand sequonce of 2xmye .

CTOAAGAGOALT GAATOH TTCANTGA

In'the “ampty” vector, the insert position s aceupied by the smal whits intron
SICAGTITETA CLATTACCANTTTGAARCTCAS

GTCOECTGATCTETGTGARA

AATAAAG

Supplementary data/

Database online but not maintained

www.flymine.org
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Synchronisation

Unibrot 3

FEsauroe

i) O O

FlyBase

NérmBase O O

ArrayeExpress
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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

& UNIVERSITY OF

&% CAMBRIDGE




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

8 UNIVERSITY OF
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The Three Gene Ontologies

* 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

NIVERSITY OF
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DAG Structure

N2 N
- (@ -

subclass; ais a type of b

* part-of
/ / \ / physical part of (component)
@ @

subprocess of (process
® p (p )

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

Naming of sequence features and their relationships:
Gene --> tfranscripts --> 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...

& UNIVERSITY OF
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ODbjects aren’t named consistently
ldentifiers can change with time
Standard data formats are good

Evidence/Provenance are important

2 UNIVERSITY OF
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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)

LB UNIVERSITY OF
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InterMine Maximum Laziness
Principle

InterMine T automatic

tomati
Model XML generation mapfing
Database .
Schema StemCellMine
Make use of

mitoMin
Standards for data LORINE

milkMine
Model e.g. Sequence Ontology

MOdENCODE DCC
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Project Stats

. Teamof7 FTE

- 5 developers, one sys admin,

- 1 biologist/ bioinformatician
. Java/ postgreSQL

. Struts/JSP/Ajax for webapp)

. Open Source
. SVN: 125,000
57,000

Ines of code

Ines of tests

8 UNIVERSITY OF
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InterMine Query Optimisation

Web Application

| A
Java 1:‘.|u|1=.»r5,-r table
of nb ects

ObjectStore

generated SQAL

QueryOptimiser results
i |

optimised SQL

Queries are optimised using
precomputed tables to make

smaller joins and execute ;
O]y T

precomputed master p re-com p u tes ?

tables tables

Choice of

5 UNIVERSITY OF

CAMBRIDGE



Query Complexity

. Interologs

D. melanogaster C. elegans

. Encapsulation
Query templates

& UNIVERSITY OF
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Complex Query: Search for Interologs

i Model browsear 1

Browse through the classes and attributes. Clickan links to add fields
1o the results table. Use links to constrain a value in the query.

Gene [ConsTrmn s
accession CenETRAMN =]
curated Boclean [Ereww] (Fonsremms)

CoNETRAN ¥]

identifier

length
name cemzTRANE ]
organismDbid EERETERR S|

] [EerzTRaw s

wildTypeFunction [Eomarenms)
allGoAnnotation GOsnmotation collection

symbal

annotations Annotation collection [Constram+]
CDSs CDS collection [Eenuzieam =]
chromosome Chromo me [Eensinam »

chromosomelLocation Location [EsnsTkam =]
clones COMNACIon= colection [censiram 3]
comment Comment [EeRsTham 7]
downstreaminte rgenicRegion Inis
evidence Evidence collechion [SERETRaR ¥

exons Exon collection [comsrrairn+]

goAnnotation GOANNotation colection [Fensikam =]

It collection [EanzTeami 3]

objects R=lation collection

omimDiseases Dis=ase collection

armsm

gue collection

guenceFeature collection [TERETEmE 7]
probeSets ProbeSetcollection

proteins Protzin collection [SoRETrAR ]

regulatoryRegions A yRegion collection

IRelation collection [TeRzTram =]

rmaiResults AMNAIR=sull collection

sequence Sequence

aollection [consTremn +

synonyms Synonym colection [EeRsTram =]

transcripts Transcript colection

upstreaminterge nicRegion Intsi

UTAs UTR collection [cemsTram =]

enicRegic

n [EensTRAm +]

microArrayAesults MicrodrrayFe

onganism O

orthologues Crthol

overlappingFeatures Loca

relations

subjects R=latic

licAReg

1 [FERETRAw +]

i Caonstraints on the current query £

Click on a class name to view its fields

Gene €

organism O

names

= Drosophila melano

arthologues Orthc ue collsction b

subject

ll=cti

proteins Protein

interactionRoles Frot=ininisrac
interaction Proteinbteract

interactors P nint=

prot=in P
I= Gene = orthologues = §uilje
genes

orthologues
subject ¢

proteins Prol=in col ke t|.'-n“:i

organism O

gani

interactingProtsins P >0 Mg

e i

imteractionfAoles Frotsinl ntera

interaction Prote
interactors F
protein Frot=in &8

nha o

E=inlnteractor o

= Gens > proteins el ] D)

organism anism &
name %*
= Casnarhabditis slegans 0 @ ()
proteins Protein collection €3

onganism Cirganisn &

= Gene > orthologues > subject > proeins = ineractionAaoles > ineraction = iNerackors = protein > genes > orthologues > subject = proteins = o

I Constraint logic

A and B and D and © and E edit.

| Fields selected for output *

Click and drag the blue output boxes to choose the output column order

Gene > identifier Gene = symbol Gene = proteins = identifier

() | (o

Gene > orthologues = subject » proteins > interactionfAoles > interaction > interactors = protein = genes = orthologues = subject > proteins > identifier

I-H‘l

www.flymine.org
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Complex Query simplified as a template

This is a template query - edit the values below

All pairs of interacting proteins in organism1 --= All pairs of interacting proteins in organismz.

[1] For proteins that inferact in this organism:

Organism name: I = j I Drosophila melanogaster j
[ orconstrain to be | IN ¥| bag | test_genesl |

[2] search for inferologues in the following organism:

Crganism name: I = j I Caenarhabditis elegans j
[ orconstrain to IEIEI IM - I::uagl test_genesl |

Show Results I Edit Query I

B UNIVERSITY OF

CAMBRIDGE




Search Template Librar

( )

=]
Search predefined tem plate gueries Search using Key Words II:I -~ Choose aspect -- ;I
Search: lgerne transcript IPubiicl‘emplates ;I Search I g J
Enter a keyword to find template queries relating to a certain type of data. Select 'Public templates' to search pre-defined templates, My templates'to search templates you hawve created yourself aor
‘Ewerything' to search al t2emplates
91 results for gene transcript. (1.0050 seconds) Results raded accordin to
N Gene --» Transcripts + number of exons for each transcript ™7 . . g . g
— Gene --= Transcript identifiers + transcript identifiers from orthologues -.‘_:;vo Slm I Iarlty to key Words
BN Gene --» Transcripts and exons + chromosomal locations and lengths 7 @
B TF binding site [D. melanogaster] --» Gene + transcription factor "7 @ |
e Chromosomal location --»> Genes, transcripts, INDAC long oligos 177 i s
= Gene --> Transcripts, exons and introns % @ CI = 11
ck on 't' to access template form
2 Gene = Transcripts and introns + chromosomal locations and lengths Qo‘—— I
ra TranscriptionFactor --> Genes regulated "7 N
L= Chromosomal location —-= AN genes, transcripts. exons "7
e Chromosomal location [D. melanogaster] --> TF binding sites + chromosomal locations, genes and transcription factors %
e DwosDel deletion [D. melanogaster] --= Chromosomal location + genes + transcripts + overlapping INDAC oligos <"z (3
Gene [D. melanogaster] --» TF Binding sites + chramosamal locations and factors of these sites "7 i
Gene [D. melanogaster] --= TF Binding sites and regulatory regions + chromosomal locations of these elemants "7 (@
Proteinl + Protein2 [D. melanogaster] --> Genes + TF binding sites where both bhind %7 ()
Protein [D. melanogaster] ——= TF binding sites + chromosomal locations and genes "7
Organism --» All transcripts "7 @
Transcript ——= INDAC long oligo "7 {3
Crganism [D. melanogaster] —» TF Binding sites + chromosomal location and factors of the sites. "z i r - O mp u te
Interge nic region [D. melanogaster] --= Regulatory regions + chromosomal position and length of 2ach region. "7
Gene --> Owerlapping genes 7 i
Gene —= Orthologues "7 i mp a -ps
Gene --> Proteins "7 i - o -
Gene symbol —= Gene identifier 5"z () F

www.flymine.org




Qu erm Template
Builder library
/

Constrain attributes
& select fields

Rearrange columns,
modify query

e )
Add/ Results Table.

Bag
Object
detalls
/ page
ick
SQe:'f:h ( Upload Bag )

cﬁ Results Table



Template

Query
Builder library
/ Use bag with
r \ Query Builder or #€mplate query
Results Table.
RPUT TIPS PIR PO Bag conversion/
set operations with
L J other bags
Object / Bag
detalls detalls
/ pPage page
4 )
Quick Export:
ab delimited Upload Bag
search GFF3
FASTA
Excel
& J

Bags




Bag upload

Manage bags

G530 to: | - Choose aspect - d

My bags

Your saved bags. If you are logged in vour bags will be saved permanently (to
log in click on the 'log in' link below or on the top menu bar)

[l |pag name

|:| test_genesl Q
(]

|:| test_genesz

Mumber of objects

2 walues

4 walues

Mew bag name:
[ IInion ][ Intersect ][ Subtract ][ Delete

é Synonyms
Multiple/old identifiers
Duplicates
Wrong class (e.g.

\_ proteins not genes)

Create a new bag

Type or paste in a list of identifiers.

"Make identifier bag" will create a new bag containing exactly the
identifiers vou list below

The list can be separated by spaces or cormmas, ar have one identifier per
line

ey

eva

tow

cac

j=ju}

ar ...
Upload identifiers from a file:

Browse...

Mame for new bag: |[eve_genes_dmel

Your bag will be saved to your account ('My Mine' in top menu bar)
Click on the [help] link in the top menu bar for information on how to
make use of your bag

hake identifier bag ]

www.flymine.org
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Chromosome Distribution

Drosophila melanogaster

Bag
Detalls

Gene Count

Page ¢ 0
Chromosoma

|I Artual m Expectedl

Gene Expression in the Adult Fly (FlyAtlas)

201 18
15 1
104

Up (+) or Down (-) gene count

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

ag for which the
cording to FlyAtlas

Pathway Information (KEGG)

Pathway = identifier Pathway > name Genes
dme03022 Basal transcription factors 15
dme04350 TGF-beta signaling pathway | &
dme04310 Wnt signaling pathway 3
dme04630 Jak-STAT signaling pathway | 1
dme04330 Motch signaling pathway 1

Most common KEGG pathways for this bag (see herg).

Gene Ontology Enrichment

GO terms that are enriched for genes in this bag compared to the reference

population. Smaller p-values show greater enrichment. Method: Hypergeometric

test with Bonferroni error correction (using a significance value of 0.05).

Reference population: All genes from [Drosophila melanogaster, Homo sapiens,

Saccharomyces cerevisiag).

Clntolc:gyrl Biological process j Lpdate results |

GO Term p-value

regulation of franscription [GO:0045449] 5 9246496E-44 | [31 genes]
regulation of nuclecbase, nucleoside,
nucleotide and nucleic acid metabolism 6.3077770E-43 | [31 genes]
[GC:0019219]
regulation of franscription, DMA-dependent

1.6726087E-42 | [30 genes]
[GC:0006355]
regulation of cellular metabolism [GO:0031323] | 9.2044437E-42 | [31 genes)
transcription initiation from RMA polymerase ||

2.3488679E-41 | [20 genes]
promoter [GO0006367)
regulation of metabolism [GO:0019222) 4.4976530E-41 | [31 genes]
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