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Cy5: ~650 nmCy5: ~650 nm Cy3: ~550 nmCy3: ~550 nm

No differential expressionNo differential expression
InducedInduced
RepressedRepressed
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•• Two samples pr arrayTwo samples pr array
–– Test sample (Cy5) vs. control sample (Cy3)Test sample (Cy5) vs. control sample (Cy3)

•• Competitive hybridizationCompetitive hybridization
•• Relative signals (ratio)Relative signals (ratio)
•• Uneven degradation of CyUneven degradation of Cy--dyesdyes
•• Allows more variability in spotting the microarray Allows more variability in spotting the microarray 
•• Need dyeNeed dye--swaps (doubles the cost)swaps (doubles the cost)

Two Two channelschannels



•• One sample pr arrayOne sample pr array
–– Labeled with Cy3 or biotinLabeled with Cy3 or biotin

•• ““AbsoluteAbsolute”” intensity signalsintensity signals
•• Degradation problem smaller issue than for two channel Degradation problem smaller issue than for two channel 

platformsplatforms
•• Allows very small variance in printingAllows very small variance in printing
•• Flexible research designFlexible research design

One channelOne channel
m
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•• Oligo Oligo arraysarrays
–– OligonucleotidesOligonucleotides (>200nt)(>200nt)

•• SpottedSpotted
•• SynthesizedSynthesized

•• cDNAcDNA
–– cDNAcDNA probes (50probes (50--80nt)80nt)

•• UsuallyUsually producedproduced by PCRby PCR
•• ””rarerare”” speciesspecies

Microarray formatsMicroarray formats
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Commercial Commercial platformsplatforms

Agilent
• Spotted on glas slides

• One/Two channel

(fluorescence)

• Several

Platform Technolgy Organism

Affymetrix • Synthesized probes

• One channel (biotin)
• Several

Illumina
• Beads

• One channel

(fluorescence)

• Human

• Mouse

• Rat

Nimblegen
• Synthesized probes

• One channel 

(fluorescence)

• Several
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AffymetrixAffymetrix
•• Short Short oligosoligos, 25mer, 25mer

•• Synthesized by Synthesized by photolitographyphotolitography

•• One channel (biotin)One channel (biotin)

•• SeveralSeveral organismsorganisms

•• GeneGene ExpressionExpression

•• ArrayArray--CGHCGH

•• SNP SNP analysisanalysis

•• CopyCopy numbernumber analysisanalysis

•• Exon/tilingExon/tiling arraysarrays
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Agilent Agilent technologiestechnologies
•• GeneGene ExpressionExpression

•• ArrayArray--CGHCGH

•• CopyCopy numbernumber analysisanalysis

•• Exon/tilingExon/tiling arraysarrays

•• chIPchIP--onon--chipchip

•• InkjetInkjet in in situsitu synthesissynthesis

•• ManyMany differentdifferent organismsorganisms and and arrayarray formatsformats

•• CustomCustom printedprinted arraysarrays (at (at nono extraextra costcost))

•• 60 mer 60 mer oligosoligos

•• One or One or twotwo channelchannel

•• Variable Variable numbernumber ofof replicatesreplicates per per probeprobe
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Illumina Illumina –– BeadBead technologytechnology
•• GeneGene expressionexpression

•• WholeWhole GenomeGenome GenotypingGenotyping ((infiniuminfinium))

•• DNA DNA copycopy numbernumber

•• CustomCustom genotypinggenotyping ((GoldenGateGoldenGate))

•• 50mer probes50mer probes

•• BeadBead technologytechnology

•• ~30 ~30 copiescopies ofof eacheach beadbead type per type per arrayarray
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Oligo Oligo coatedcoated beadsbeads in in wellswells
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Illumina Illumina –– GeneGene expressionexpression

•• 50mer probes50mer probes

•• BeadBead technologytechnology

•• ~30 ~30 copiescopies ofof eacheach beadbead type per type per arrayarray

•• Input Input requirementsrequirements: 50 : 50 –– 500 500 ngng total RNAtotal RNA
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BeadBead decodingdecoding
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NimblegenNimblegen

•• 60 mer probes60 mer probes

•• Synthesized Synthesized onon glas slides by glas slides by 
photolitographyphotolitography ((usingusing mirrorsmirrors))

•• SampleSample requirementrequirement: 1: 1µµg g cDNAcDNA
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Which Which platformplatform to to useuse??

ChecklistChecklist::

•• OrganismOrganism

•• ApplicationApplication

•• BudgetBudget

•• AmountAmount ofof extractedextracted RNARNA

•• NumberNumber ofof samplessamples (for (for somesome arraysarrays therethere is is 
a minimum order a minimum order ofof 2 or 5 2 or 5 arraysarrays) ) 
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Sanger vs. Deep sequencing

• Microliter volumes • Picoliter volumes

Sanger Deep Sequencing

• Read lenght: ~750 bp • Read lenght: 25 – 500 bp

• Less errors • More error prone

• Some bias in amplification • Bias free amplification

• Capasity: 96- capillar • Higly parallellized

• Expensive per base • Cheap per base
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Solexa sequencing 
method



• View the whole transcriptome
• Distinguish strand specific expression patterns
• Detect SNPs at a low coverage
• Assess globally DNA-protein binding interactions
• Discover novel transcripts and splice variations
• Characterize structural rearrangements

Why deep sequencing
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3. Generation technology

Pacific Biosciences – SMRTTMTechnology

NanoPore Sequencing
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