Overview of lllumina’s Expression and Regulation
Portfolio

Brent Applegate
Associate Product Manager, Gene Expression & Regulation

© 2008 lllumina, Inc.
Illumina, Making Sense Out of Life, Sentrix, GoldenGate, DASL, Oligator, Infinium, iScan, GenomeStudio, BeadArray, Array of Arrays, BeadXpress, VeraCode, IntelliHyb, iSelect, CSPro, and Solexa are registered trademarks or trademarks of lllumina Inc.



ENCODE Project: Expression, Regulation and Epigenetics

CHLCO CHy
Epigenetic Modifications

Protein-DNA
Int ti
nteractions Small RNA/
\ | MicroRNAs
Gene

- . |
Long-range requlatory elemeants cis-regulatory elaments w
ienhancers, repressors’ silencers, insulators) ipromoters, transcription T t

illumina:



Gene Expression and Regulation Platforms

Sequencing BeadArray™ VeraCode™
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Agenda

o Expression/Transcriptomics
— Whole Genome Arrays
— Whole Genome Arrays for Archival Samples
— Transcriptome Analysis

2 Regqulation/Epigenomics
— DNA Methylation Arrays
— DNA Methylation Sequencing (BiS-Seq)
— ChIP Sequencing (ChlIP-Seq)
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Gene Expression (Transcriptomics)
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Whole Genome Expression Arrays b

HumanHT-12 v3

Ultra low cost
— $75/sample (<$100 per sample with labeling)

High throughput
— 12 samples per slide
— >100 samples/day without specialized
equipment
Up to date content
— RefSeq release 22
— UniGene build 199
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Whole Genome Expression with FFPE b

Human WG-DASL

Works with degraded samples
— Based on the DASL assay
— FFPE samples >20 years old
— Brain samples

Low sample input
— As few as 100 cells

Low cost
— ~$150/sample (includes labeling)
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MRNA-Seq: Sequencing Full Length mRNA E

2 Quantitate levels of RNA expression

> Genome annotation
— Provide EST-like information to help annotate previously sequenced genomes
— Discovery of novel transcripts
— Characterize alternative splicing

o Study diseases processes, such as cancer
— Find cSNPs and other point mutations
— Discovery of disease-associated biomarkers
— Quantitate aberrant expression in diseased tissue
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MRNA-Seq: Truly Quantitative Gene Expression
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These screen shots were taken directly from the lllumina Genome Viewer (IGV), which is
part of the GenomeStudio™ Software Suite
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Comprehensive tools for transcriptome analysis

/ Overview of mMRNA-Seg Assays \

Two methods, complete answers - Strtwith 1o Ttal R

»  Purify poly-A mRNA
» Randomly Fragment RNA

J mRNA'Seq Random Priming ( 7 RNA Ligation
— Most uniform coverage across transcripts. - Randor Prime mRNA > cDNA * CIP Treatment

» PHK Treatment
— Allows for more quantitative results. " Mokoendstont sou » Liae 5 Small RNA Adaptrs
— Offers better coverage for cSNP discovery and
Purify, Quantify

» Ligate Sequencing Adapters l » Ligate 5'- Small RNA Adapters
calling.
Grow Clusters

» RTtomake cDNA
— Useful when strand specificity isn’t needed \ Sequence on lllumina Genome Analyzer /

PCR Amplify 15 Cycles

L R .

— Single or Paired-end reads
— 35to 100 hase read lengths

o Directional mMRNA-Seq
— Conserves strand specific information 1 B

RMA Ligation
— Key for discovery & annotation of novel b u h u

transcripts and isoforms
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Maher et al, Chimeric transcript discovery by paired-end
transcriptome sequencing PNAS June 09
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lllumina’s Small RNA v1.5 library prep protocol

Just 6 hr library prep starting from total RNA Streamlined Workflow

> Enhanced workflow
— Shortest time from library to sequence
— 2.5 hrs hands on time (6 hr total)
— Single gel excision

3’ RNA Adaptor Ligation

2 NO need for small RNA purification!

— Starts directly from total RNA

» Reduced RNA input requirements

— 1.0 pg total RNA input
= Titrated to 100 ng total

Perform RT-PCR Amplification

o As always, strand specific information
— Discover & profile microRNA
— Sequence other non-coding RNAs

Purify Small RNA Libra

RNA to Data

o Highest quality data ~ 25 hours

hands on time

~ 4 days

— Most accurate quantification of small RNAs
— Superior results to RNA/DNA duplex method

6 hours
Total time
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Gene Regulation (Epigenomics)
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Whole Genome Methylation
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HumanMethylation27

High resolution
— Based on the Infinium assay
— Single CpG site resolution
— Over 27,000 sites

Low sample input
— Works with samples from LCM, FACS

Intelligent content
— well-annotated genes
— cancer targets
— methylation hotspots
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Bisulfite Sequencing E
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Bisulfite Sequencing

Cell line 1
gCtgaattaTtiTtiggCaTagCtigiTtgaaatatgtaaagCtaagtgC
Cell line 2

gTtgaattaTttTtiggTaTagTitgiTigaaatatgtaaagTtaagtgT
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Whole Genome Bisulfite Sequencing

Genomic DNA
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ChlP-Seq
(Genome Wide Characterization of Transcription Factor Binding
Sites and Epigenetic Modifications)

FIGURE 1: CHIP-SEQ
EXPERIMENT WORKFLOW

Mucleus

o Superior Performance
— High sensitivity (millions of tags per sample)
— Very low background and false positive rate

o Excellent Coverage
— Genome-wide coverage
— High specificity/fine resolution

Crosslink &
Fractionate
Chrormatin

> Low Sample Input
— 1to 10 nanograms of DNA

ChiP:
Enriched DNA
Binding Sites

Sequence

i A ST

Binding Site
Mapping
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ChlP-Seq:
Serum Response Factor (SRF) in Mouse C2C12 Cells

CarG Boxes in SRF-enriched Regions
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Renaissance in the analysis of regulatory elements
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High resolution mapping of —
regulatory elements including
promoters, enhancers, control
regions
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An RNA code for the FOX2 splicing regulator revealed
by mapping RNA-protein interactions in stem cells

Nucleosome positioning
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Chromatin structure
RNA-binding proteins

@ © 2003 Naturs America, inc. All rights ressrved .
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llumina’'s Complete Expression and Regulation Solution
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Thank You!
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