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NMC Course organization

•• IntroductionIntroduction to to microarraysmicroarrays (2 (2 daysdays) ) 

•• AnalysisAnalysis coursecourse (3 (3 daysdays))

–– JJ--expressexpress

–– R/BioConductorR/BioConductor

•• WorkshopsWorkshops

–– Data Data analysisanalysis

•• EveryEvery last last FridayFriday ofof thethe monthmonth

•• ParticipantsParticipants shouldshould have have theirtheir ownown datasetdataset

–– BASEBASE
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Course program – Day 1
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Course program – Day 2
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Short introduction to microarrays

What?

Why?

How?
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What is a microarray

Gene A

Gene B

Gene C

etc….

Microscopic slide

Specific
DNA-probes
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Evolution of microarrays

Multiple Multiple NorthernNorthern blotsblots

MacroarraysMacroarrays

cDNAcDNA microarraysmicroarrays

OligonucleotideOligonucleotide arraysarrays

TodaysTodays technologytechnology –– HighHigh densitydensity arraysarrays

NextNext--generationgeneration

1977

1987

1995

1996

2003

2005
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Multiple Multiple NorthernNorthern blotsblots

Macroarrays (spotted cDNAs, nylon filters, ~1000 genes)

cDNA microarrays (cDNA probes > 200 nt, 
PCR produced; attached to glass support)

Oligonucleotide arrays (oligos ~50 – 80 nt; 
attached to glass support; 10 000+ genes)

Todays technology
e.g. Illumina Bead arrays; 50 nt probes; 
1 000 000s of probes

Next-generation; single-molecule sequencing

Evolution of microarrays – Nothern blots

1977
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Multiple Northern blots

Macroarrays (Macroarrays (spottedspotted cDNAscDNAs, nylon filters, ~1000 , nylon filters, ~1000 genesgenes))

cDNA microarrays (cDNA probes > 200 nt, 
PCR produced; attached to glass support)

Oligonucleotide arrays (oligos ~50 – 80 nt; 
attached to glass support; 10 000+ genes)

Todays technology
e.g. Illumina Bead arrays; 50 nt probes; 
1 000 000s of probes

Next-generation; single-molecule sequencing

Evolution of microarrays – Marcoarrays

1987
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Multiple Northern blots

Macroarrays (spotted cDNAs, nylon filters, ~1000 genes)

cDNA microarrays (cDNA probes > 200 nt, 
PCR produced; attached to glass support)

Oligonucleotide arrays (oligos ~50 – 80 nt; 
attached to glass support; 10 000+ genes)

Todays technology
e.g. Illumina Bead arrays; 50 nt probes; 
1 000 000s of probes

Next-generation; single-molecule sequencing

Evolution of microarrays – Mircoarrays

MicroarraysMicroarrays

1995

1996
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Multiple Northern blots

Macroarrays (spotted cDNAs, nylon filters, ~1000 genes)

cDNA microarrays (cDNA probes > 200 nt, 
PCR produced; attached to glass support)

Oligonucleotide arrays (oligos ~50 – 80 nt; 
attached to glass support; 10 000+ genes)

TodaysTodays technologytechnology –– HighHigh densitydensity arraysarrays
e.ge.g. . IlluminaIllumina BeadBead arraysarrays; 50 ; 50 ntnt probesprobes; ; 
1 000 000s 1 000 000s ofof probesprobes

Next-generation; single-molecule sequencing

Evolution of microarrays –
High density arrays

2003
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Multiple Northern blots

Macroarrays (spotted cDNAs, nylon filters, ~1000 genes)

cDNA microarrays (cDNA probes > 200 nt, 
PCR produced; attached to glass support)

Oligonucleotide arrays (oligos ~50 – 80 nt; 
attached to glass support; 10 000+ genes)

Todays technology – High density arrays
e.g. Illumina Bead arrays; 50 nt probes; 
1 000 000s of probes

NextNext--generationgeneration; ; singlesingle--moleculemolecule sequencingsequencing

Evolution of microarrays –
High troughput sequencing

2005
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Why use microarrays

• Each cell type expresses ~ 10- 20 000 genes

• Physiological and pathophysiological responses are
linked to changes in gene expression

• Knowledge of gene expression variation at different
states may create new hypotheses about gene function
and underlying mechanisms
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Functional genomics

Biology Genomics

Cell culture

Organ

Organism

~ 30 000 genes

DNA sequence

Protein sequence

Which genes are
involved in a given 
biological process?

What are their
functions?
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Functional genomics

Biology Genomics

Cell culture

Organ

Organism

~ 30 000 genes

DNA sequence

Protein sequence

Which genes are involved in a 
given biological process?

What are their functions?

High-throughput
analyses

Parallell analysis of 1000s of
genes and proteins
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High- throughput analysis

• Gene expression (gene activity)

• Sequence variations (SNPs/mutations)

• Chromosome copy numbers

• DNA-binding proteins

• DNA methylation

• Protein profiles


