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Storage and analysis of micro-array Storage and analysis of micro-array 
data data 
 Currently most 

researchers use 
personal 
workstations and 
spreadsheet 
programs for 
storage and 
analysis
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Storage and analysis of micro-array Storage and analysis of micro-array 
data data 
 Latest chips now 

contain ~ 20,000-
30,000 probes  →
beyond capabilities of 
desktop systems

 Requirement for more 
sophisticated 
infrastructure based 
on industry standard 
database systems (e.g 
Oracle) running on 
powerful (UNIX) 
servers.
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Microarray data storage and analysisMicroarray data storage and analysis

Data Storage – raw image data, post-
processing, experimental details  →
essential for comparing experiments

Software tools – free + commercial
 Interpretation of results – e.g. text 

mining



24/11/04 5

Archiviazione di esperimenti Archiviazione di esperimenti 
microarraymicroarray

Storage
– Annotazione e Standards

– Repositories pubblici

– Repositories locali
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Annotazione Annotazione 

Riproducibilità dell’esperimento
Valutazione dei risultati finali 
Confronto con esperimenti 

microarray depositati in repositories 
pubblici
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AnnotazioneAnnotazione

 Informazioni 
necessarie per 
riprodurre ed 
analizzare un 
esperimento 
microarray: dati e 
metadati
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Miame (minimum information about Miame (minimum information about 
microarray experiment) microarray experiment) 
 a standard for describing microarray 

experiments  
 array design description: 

– design dell’array, spot dell’array 
 gene expression experiment description 

– disegno dell’esperimento, campioni impiegati,  
preparazione dell’estratto e labeling, 
procedure di ibridazione, misurazione di dati e 
processamento dei dati (raw data, image 
quantitation table, gene expression data 
matrix).
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AnnotazioneAnnotazione

Le specifiche di Miame richiedono 
un’adatta terminologia:
– ontology del gruppo di lavoro MGED
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Storage dei datiStorage dei dati

Format di scambio dei dati
Repositories pubblici
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Format di scambio dei datiFormat di scambio dei dati

MAGE (MicroArray Gene  
Expression)
– MAGE-OM (microarray gene expression-

object model) 

– MAGE-ML (microarray gene expression 
Markup language) 
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MAGE-OMMAGE-OM

 Modello entità-
relazione che 
rappresenta tutte 
le fasi di un 
esperimento 
descritte da Miame
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MAGE-MLMAGE-ML

 Infine il MAGE-OM viene trasformato 
nel formato di dati MAGE-ML (basato 
sul linguaggio XML) attraverso un 
software disponibile gratuitamente 
chiamato MAGE-STK.
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Repositories pubbliciRepositories pubblici

 I Miame-compliant 
databases di 
riferimento sono:
   GEO di NCBI
   Array Express di 

EBI
   CIBAX (Japan)
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Requisiti di un database in localeRequisiti di un database in locale

• Storage di ogni tipo di dato (dati e 
metadati)

• Indipendenza dalla specie, dalla 
tecnologia microarray, dal software 
dello scanner

• MIAME compliance
• Impiego di un format standard per lo 

scambio dei dati 
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Requisiti di un database Requisiti di un database 

• Disponibilità pubblica attraverso 
un’interfaccia

• OS Unix/linux
 riservatezza dei dati:

– possibilità di rendere pubblici i dati 
sperimentali, lasciando privati i dati di 
espressione genica.
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Alcuni Databases  utilizzatiAlcuni Databases  utilizzati

 BASE
 Miamexpress ed 

Array Express
 Maxdload
 Commercial e.g. 

GeNET 
(GeneSpring)
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BASE: installazioneBASE: installazione

 Installazione di BASE 1.2.14 su Vega
• un web server Apache

• un interprete PHP versione 4.3

• un database relazionale MySQL o 
Postgre SQL 

• tools e librerie 

• java

   http://base.thep.lu.se/documentation
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BASE (BioArray Software BASE (BioArray Software 
Environment )Environment )
 
http://base.thep.lu.se/

– Submission 
database (flat file)

– Query  database 
(MAGE-ML, BaseFile)
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BASE technology BASE technology 
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BASE: uploadBASE: upload
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BASE: hybridizationBASE: hybridization
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BASE: hybridizationBASE: hybridization
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BASE: hybridizationBASE: hybridization
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Array ExpressArray Express

 Miamexpress 
(submission 
database)

 Array Express 
(query database)

 Expression Profiler 
(tool d’analisi)
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MIAMexpressMIAMexpress

 Submission (flat file) 
database via web:

http://www.ebi.ac.uk/miamexpress/login.html

– Interfaccia Perl-CGI

– Database mySQL

– MAGE-stk
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Array ExpressArray Express

 Query database via 
web (Mage-ML)

http://www.ebi.ac.uk/arrayexpress/query/entry

– Database Oracle

– Server Oracle

– Perl, Java
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Maxd ( Manchester University) Maxd ( Manchester University) 

http://bioinf.man.ac.uk/microarray/
maxd/index.html

MaxdLoad2 (database per lo storage 
dei dati)

MaxdView (sistema di 
visualizzazione ed analisi dei dati)

MaxdSetup (gestione 
dell’installazione)
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MaxdLoad2MaxdLoad2

Home Page

http://bioinf.man.ac.uk/microarray/maxd/maxdLoad/index.html
Submission database (Text file, 

MaxdML)
Query database (Mage-ML, MaxdML)
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MaxdLoad2MaxdLoad2

Database relazionale Oracle, MySQL, 
Postgres and Interbase.

Java application
Server JDBC (java  database 

connectivity)
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MaxdLoad2: interfaccia utenteMaxdLoad2: interfaccia utente
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MaxdLoad2: load/measurementMaxdLoad2: load/measurement

 Data entry forms
 Data entry fields

– XML based

– personalizzazione 
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MaxdLoad2: exportMaxdLoad2: export
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MaxdLoad2: browserMaxdLoad2: browser

 Il browser 
mostra un 
subset del 
database ed i 
possibili links 
tra gli elementi. 

 Permette anche 
di  editare i 
valori dei dati
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Analysing expression data with data Analysing expression data with data 
(text)-mining(text)-mining

Microarrays is a powerful method for 
studying gene function producing 
large amounts of data.

However difficult to determine the 
biological causes for differential 
gene expression.

Solution: use the extensive medical 
literature (MEDLINE, ~15 M citations)
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Analysing expression data with data Analysing expression data with data 
(text)-mining(text)-mining

Text mining – automatic procedure  
for finding new, previously unknown 
information from written sources.

Can be used in the biomedical 
literature to look for, for example, 
patterns of gene association.
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Analysing expression data with data Analysing expression data with data 
(text)-mining – MedMOLE (text)-mining – MedMOLE 

http://medmole.cineca.it/

MedMOLE - Mining On-Line Expert on 
MedLine.

Collaboration with CINECA + R. Calogero 
(Torino) 

For each document in MEDLINE, MedMOLE 
analyzes the text to identify keywords. Using 
a GENE vocabulary potential gene names 
are anaylzed.

The user interface allows a query of one or 
more keywords and is shown graphical 
description of document clusters.


