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Information in microarray data

« Different levels / types
of information:
- Genes annotations
- Samples annotations

- Genes expression
levels
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Examples of some available databases

Literature databases
- PubMed, Medline, OMIM

Factual databases
- Nucleic acid sequence: GenBank, EMBL, DDBJ, RefSeq.
- Amino acid sequence: SwissProt.
- 3D molecular structures: PDB.

Knowledge and other databases
- Gene classification: UniGene, Locuslink.
- Gene Ontology: GO.
- Motif libraries: Prosite.
- Pathways: KEGG, WIT.
- Transcription Factor: Transfac.
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Some public databases URL

* NCBI http://www.ncbi.nim.nih.gov/About/tools/index.html
¢ EBI nttp://www.ebi.ac.uk/Databases/

¢ Entrez http:/imww.ncbi.nlm.nih.gov/gquery/gquery.fcgi

* GeneBank,Refseq
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?db=Nucleotide

* UniGene http:/Aww.ncbi.nim.nih.gov/entrez/query.fcgi?db=unigene
e LocusLink nttp:/www.ncbi.nim.nih.gov/LocusLink/

* PubMed http:/Avww.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed
« Gene Ontology http:/iwww.geneontology.org/doc/GO.tools.html
« KEGG http://mww.kegg.org/

o« WIT http://wit.mcs.anl.gov/WIT2/

¢ TRANSFAC http/itransfac.gbf.de/TRANSFAC/

o SwissProt http:/iwww.ebi.ac.uk/swissprot/
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Example

Nucleotide Sequence

GACAAGCCAGEAGECTAGGCCAGCCCACAGTTCTA

- GenBank
Oligo ID
TGGCGCTCTOCETGACTGCAGTCCTGRCTCTTGET
M200000488 NM_008355 S
anc

CTTATTGAGGAGCTGAGC:
GACTCCCCTGTECARCEGE)
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GenBank

NM_008355
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Example

Nucleotide Sequence

UniGene

GenBank
Oligo ID : GACAAGCCAGCAGCCTA AGTTCTA
CAGCTCeCTas Sy
G ToAcTa G

M200000488 coTTo CCGGTG!
NM_008355 CAAGATCTGTGTCTCTCCCTCTGACCCTTAAGGAG.

AT TGAGGABCT GAGCAACAT CACACAAGACOA

GacroceeTa

TGCAACGGCAGCATGGTATGG.

Gene Symbol

UniGene
Mm.1284

1113
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Example
Bank Nucleotide Sequence .
Oligo ID GenBan chcmGERaCETOEAGECCACAGTTET LocusLink
TOGCRCTCTGAGTCACTACAGTCCTGRCTCTTGET
M200000488 NM_008355 TOCCTIGC GG TCTCCOS0CCAGSCOsGT
T AT AGGAGCTGAGCAACATCACACAAGACCA
A CCT AT CACSGAGCATGATATGS
Gene Symbol UniGene
113 Mm.1284
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Example
MGI: 96541

Nucleotide Sequence

- GenBank
Oligo ID GACAAGCCAGCAGCCTAGGCCAGCCCACAGTTCTA
g ogeTaTetT,
M2 4 TGCCTTGGTGGTCTCGCCGCCCCABGGOCEETGE
00000488 NM_008355 SR v
e e

GACTCCCCTGTECARCGGCAGCATERTATGE

Locuslink MGD
16163 MGI:96541
Gene Symbol UniGene "
Y Map Position
113 Mm.1284 Chromosome:11
29.0cM

UCSF Shared Functional Genomics Core Facility

UCSF Shared Functional Genomics Core Facility




11 July 2004
IBC Short Course

Statistics for Microarray Data
Lecture 4a: Annotation

Example

Nucleotide Sequence

GenBank
Oligo ID i (GACAAGCCAGCAGCCTAGGCCAGCCCACAGTTCTA
A OTCCTG TTCTCTCACTOGITOTGAGETTCA
TGGCECTCT AR TCACTOOAGTCCTGRCTCTTGET
M200000488 NM_ 008355 TGCCTTGGTGGTCTCECCACCCCAGEGECCETGE
_ CAAGATCTGTGTCTCTCCCTCTGACCCTTAGGAG
CTTATTGAGGABCTGAGG

AACATCACACAAGACCA
GACTCCCCTGTGCAACGGCAGCATGGTATGS

« GO Browsers
- AmiGO from BDGP
- MGI GO Browser
- QuickGO at EBI and many others

Locuslink MGD
16163 MGI:96541
1 -
Gene Symbo UniGene Map Position
1113 Mm.1284 Chromosome:11
29.0 cM
GO
G0:0005144
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Example
Bank Nucleotide Sequence
Gene Ontology Oligo 1D GenBan it
M200000488 NM_008355 TeeSeaTe et CECisCacraTes
CaAGACCA
/ l \ Locuslink MGD
o @ (] 16163 MGI:96541
Cellular component Eylcal process Molecular function
Gene Symbol UniGene —
Y Map Position
113 Mm.1284 Chromosome:11
o / @ @ @ 29.0 M
@ @ @ P /
\ \ / Swiss-Prot GO
. . P20109 G0:0005144
Directed acyclic graph structure ~ @ @
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Example
. Bank Nucleotide Sequence
Swiss-Prot Oligo ID GenBan B O
TOGCRCTCTGAGTCACTOCAGTCCTGRCTCTTGET
M200000488 NM_008355 CAAGATCTOTCTCTCTCCCTCTOACCOTTAAGOAS.
T AT AGGAGCTGAGCAACAT CACACAAGACCA
A CCT T CACSGAGCATGATATGS
Locuslink MGD
16163 MGI:96541
Gene Symbol UniGene —
Y Map Position
113 Mm.1284 Chromosome:11
29.0cM
P s T 1
| Literature |
! 1
1
Swiss-Prot GO \ MedLine
' 22778279
P20109 GO:0005144 I
H PubMed
1289720
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PubMed
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OMIM [for human genes]
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Example

Nucleotide Sequence

GACAAGCCAGEAGECTAGGCCAGCCCACAGTTCTA

- GenBank
Oligo ID
M200000488 NM_008355

CrTATTY AGCAACATCACACAAGACCH
GACTCCCCTGTECAACGGCAGCATERTATGE

KEGG: database of biochemical pathways

ID Pathway
00010  Glycolysis / Gluconeogenesis
00020 Citrate cycle (TCA cycle)

e ~ 00030 Pentose phosphate
Locuslink MGD
16163 MGI:96541
Gene Symbol UniGene —
Y Map Position
113 Mm.1284 Chromosome:11

29.0cM
1
1
/\. .
Swiss-Prot GO Biochemical \ 2"’2‘33'&'2"7% ,
P20109 GO:0005144 pathways H !
(KEGG) | PubMed :
1289720 .
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Example

Nucleotide Sequence
GACAAGCCAGCAGCCTAGGCCAGCCCACATTCTA

- GenBank
Oligo ID
M200000488 NM 008355 iég;ﬁcmmmmscwccmﬁgrcz&g
= " et

GACTCCCCTGTECACEE

Locuslink MGD
16163 MGI:96541
Gene Symbol UniGene "
Y Map Position
113 Mm.1284 Chromosome:11

29.0cM
[ttty 1
| Literature |
! 1
Swiss-Prot GO Bay Biochemical . 2"’2‘33'&'2"7% ,
P20109 G0:0005144 G:g‘lzl'lgs pathways H 1
(KEGG) | PubMed :
12807202 | !
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Different database

* A database assesses a unique identifier to each
element: a database key.

« Each database rely on its own key (GenBank
accession number, UniGene ID, GO ID...). This key
is used to query the database and to retrieve the
information.

« Different web sites for a summary:

- SOURCE:
- Additional sites for human Genes:
- GeneCard: http://genome-ww.stanford.edu/genecards_v2.28/index.html

- GeneLynx:
- GENATLAS: http://www.dsi.univ-paris5.fr/genatlas/
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Source
http://source.stanford.edu/
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GeneCard

http://[genome-www.stanford.edu/genecards_v2.28/index.html|
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Genome Browser
http://genome.ucsc.edu/
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EBI
http://www.ensembl.org
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Information in microarray data

« Different levels / types
of information:
- Genes annotation
- Samples annotations

- Genes expression
levels
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Sample annotation

< Store microarray
parameters, such as
sample name, mouse
strain, amplification
protocols used.
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MIAME .
What is MIAME ?

¢ An increasing number of journals are making it a

requirement that publications involving * “[MIAME is a] set of guidelines [that] will then
microarray experiments conform to a set of assist with the development of microarray
guidelines and standards known collectively as repositories and data analysis tools.” -
. Microarray Gene Expression Data Group
(MGED)

¢ “IMIAME] aims to outline the minimum
information required to unambiguously interpret
microarray data and to subsequently allow
independent verification of the data at a later
stage if required. -- MGED
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Software and database L .
Information in microarray data
« MIAMExpress (a compliant microarray )
data submission tool) is currently available at « Different levels / types
EBI. of information:
- Genes annotation
* MIAME compliant databases - Samples annotations
- - Genes expression
- levels
¢ See
for more information.
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Expression databases

¢ Public repository
- NCBI, Gene Expression Omnibus (GEO).
http://www.ncbi.nlm.nih.gov/geo/

- EBI, ArrayExpress.

http://iwww.ebi.ac.uk/arrayexpress/
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