Microarray technologies

Aim of lecture:

 Learn about different microarray technologies
and microarray formats

Rita Holdhus
December 2011




Two channels

Two samples pr array

— Test sample (Cy5) vs. control sample (Cy3)
Competitive hybridization
Relative signals (ratio)
Uneven degradation of Cy-dyes
Allows more variability in spotting the microarray
Need dye-swaps (doubles the cost)
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One channel

 One sample pr array

— Labeled with Cy3 or biotin
« “Absolute” intensity signals

 Degradation problem smaller issue than for two channel
platforms

« Allows very small variance in printing coNA
* Flexible research design TS ARL Tanearipton ‘\\\ Tranacription




Microarray formats

* Oligo arrays
— Oligonucleotides (50-80nt)
— Spotted
— Synthesized

« CcDNA
— CcDNA probes (>200nt)
— Usually produced by PCR
— rare” species




"Homemade vs commercial”

Homemade microarrays:

Advantages :

* Low cost per array

» Custom gene selection
» Any species

* Arraying on unsequenced clones
from cDNA libraries for gene discovery

Disadvantages:

» Clone management (time consuming
and risk of clone contamintation)

* Clone cost

* Quality control

Commercial microarrays:

Advantages:

» Stream line production and highly
standardized setup

 Detection of splice variants, closely
related genes and SNPs are possible

Disadvantages:

» Could be expensive to make custom
arrays

www.uib.no
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Some array types

Gene expression arrays

Probes from 25-mer to 60-mer SNP arrays

Usually designed for the 5’end Detects single nucleotide
polymorphisms (SNP) in

Tiling arrays DNA

Probes designed to interrogate
both coding and non-coding
sequence across the entire aCGH arrays

genome Detects copy number

variations in the genome
MIiRNA arrays

Measuring expression of miRNAs

www.uib.no




Affymetrix

» Short oligos, 25mer » Gene Expression

» Synthesized by photolitography  Array-CGH

 One channel (biotin) * SNP analysis

« Many different organisms « Copy number analysis
« Exonftiling arrays

www.uib.no




Photolitography

Lamp
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TRETE _TITe TS T ([t I
00000 ®» 00000 » OHOHOOO = TTOO0O e
22000 22200 25000 22000 GeneChip
wahf Human ;A;:g:;g;gi( Artay
v
(@4 TCG ‘
Gwl'mf e PIN: 511060
PR R S
T

www.uib.no




Affymetrix workflow




Agilent technologies

* Inkjet in situ synthesis

» Gene Expression

« 60 mer oligos e Array-CGH

* One or two channel .
« Exon/tiling arrays

» 10 - 200ng RNA starting material with « MRNA

amplification

« Variable number of replicates per probe

« Many different organisms

www.uib.no




Agilent technologies

Several different multiplex formats:
«1x1M

e 1 x 244K

* 2 X 400K

* 2 X 105K

* 4 x 180K

* 4 x 44K

* 8 x 6K

* 8 x 15K

Design custom oligo-arrays with eArray
at no extra charge, and no minimum
order:

* select content from Agilent database
» Design new probes

» Upload your own

Agilent Technologies
= eArray

https://earray.chem.agilent.com/earray/

www.uib.no




llent workflow

Amplified cRNA
RNA RNA
from from
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lllumina — Bead technology

» Gene expression

» Genotyping (infinium)
* DNA copy number
» Custom genotyping (GoldenGate)

1/ /N E—
Address "  Address Probe
23b 23 b 50 b
- Genotyping (GoldenGate) Assay - Expression (Direct Hyb)
- DASL Assay (GEX for FFPE) - Whole Genome Genotyping

Assay (Infinium)

www.uib.no




Oligo coated beads in wells

ou'Ae.lreoldiw

acid
etch
—

3 pum beads in wells




Bead decoding

EXAMPLE: 16 BEAD TYPES

DecoderOligo Lt 721314 5 617 89 10[11[12[ 4314115116
Decode hyb 1
Decode hyb 2 | , ‘:

() O
@ @

DECODER HYBRIDIZATION 1 DECODER HYBRIDIZATION 2

illumina

www.uib.no




Hlumina — Gene expression

* 50mer probes

» Bead technology

» ~30 copies of each bead type per array

* Input requirements: 50 — 500 ng total RNA

» High throughput labeling for up to 96
samples at the time.

e Only human, mouse and rat

jLABELED cRNA
? % %

ADDRESS PROBE

23 BASES 50 BASES




lllumina — Gene expression arrays

Whole-Genome Expression Beadchips

HumanHT-12 MouseRef-8

» 12 samples per chip 8 samples per chip

» Targets more than 31 000 annotated genes (RefSeq * Targets approximately 25 600 well

and UniGene) annotated RefSeg transcipts

« Up to five probe-types may be represented with only » ~30 copies of each bead type per array

0,1 or 2 copies on each HumanHT-12 array MouseWG-6

* Less than 30 copies per bead type « 6 samples per chip

* 45 000 probes from both RefSeq and
RIKEN

 Leaves missing values

» ~30 copies of each bead type per array
RatRef-12
» 12 samples per chip

» 21 900 probes from RefSeq and
UniGene

» ~30 copies of each bead type per
array

http://mww.illumina.com/applications.ilmn#whole_genome_gene_expression

www.uib.no




lllumina workflow
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Total RNA (332203
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lllumina - GoldenGate

=

lllumiCode

SNP 1 i,
wl]

2 Hundreds of thousands of
specific probes on every bead

SNP 2

ou'Ae.lreoldiw

2 Average 30-fold redundancy e

of each bead type —




Nimblegen

Digital Micromirror Device (DMD)

————
.......
siges:

S8 vigital micromirrors

* 60 mer probes

o /
» Synthesized on glas slides by Light Source P
photolitography (using mirrors) ' o
« Sample requirement: 1 ug cDNA oo 23 o 3 ] :

wene ware w9y

IIQWIE
L

C.E ii@' v,

= photolabile protecting group
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Nimblegen

Several different multiplex formats
¢ 12 x 135K

» 385K

4 x 72K

Total number of probes ranges from 72 000 —
2.1 million (HD arrays)
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Which platform to use?

Checkilist:

» Organism

» Budget...

« Amount of extracted RNA

* Number of samples (for some arrays there is
a minimum order of 2 or 5 arrays)



