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From discovery to single target Validation
Sequencing & Arrays Platform Synergy
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lllumina Offers the Full Array of Instruments

Low- to mid-plex Dedicated array  Sequencing-compatible Two proven technologies.
molecular testing. instrument. array instrument. One powerful platform.
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HiScan with Sequencing Module — Key Features

HiScan
Scans HD BeadChips
= Up to 2,000 samples a day
Seamless automation integration

HiScan Sequencing Module

Scans flow cells -
Uses SBS reagents

~ 50GB per run L
Paired end capability, 2 x 100bp

~ 250 M clusters per run
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Seamlessly Transition Between Technologies.
Go where the biology takes you.

The speed of microarrays The power of next-gen sequencing

Whole-Genome Analysis Whole-Genome SNP Genotyping Whole-Genome SNP Discovery
Copy Number Variation . :
(CNV) CNV Analysis CNV Discovery
Targeted Genome Analysis Custom and Focused SNP Genotyping Targeted Resequencing
* Whole-Genome DNA Methylation Discovery
Gene Regulation and Whole-Genome DNA Methylation and Analysis
Epigenetic Analysis Profiling e Chromatin Immunoprecipitation (ChIP-Seq)

* Small RNA Discovery and Analysis

* Whole-Genome Gene Expression Analysis

Gene Expression « FFPE Sample Analysis

Transcriptome Discovery and Profiling

Cytogenetics Cytogenetic Abnormalities Digital Karyotyping

©® The ability to explore the genome, transcriptome and epigenome on your
own terms opens a world of possibilities.

© Add Next-Gen Sequencing to HiScan when you're ready.
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The Infinlum Chemistry:
How we detect Copy Number using SNPs
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BeadArray ™ Technology
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ne Infinium Whole Genome Genotyping Workflow
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Advantages of the
Infinium assay:

Easy workflow
50-mer hybridization
PCR-free protocol

High reproducibility
(>99.9%)

High call rates (>99%)

Everything you need
comes in the box! No
extra reagents!

o Make amplified DNA

9 Incubate amplified DNA

GENOMIC DNA (200-400 ng)

e Fragment amplified DNA

e Precipitate & resuspend

e Prepare BeadChip

eHybridize samples on BeadChip

@ Image BeadChip

Genotype and LOH/CN
analysis



SNPs Provide More Information to Detect Copy Number

' Normal (diploid)

.........................

Deletion (loss of one copy)

Duplication (gain of one copy)

Copy-Neutral LOH (UPD)

© Also can detect:
— Amplification

-1 -5 : 0 5 1 0 5 1 _
Log R Ratio B Allele Frequency — Aneuploidy

— Unbalanced aberration




SNP-based Detection Provides More Information and E = nables
Better Characterization of Chromosomal Aberrations

> Detected duplication

S B allele frequency data
-4 (AAB genotype)

1T~~~ """ TTTTTTTTommomo- A shift in the LogR value is
‘£ detectible, but the integration
of B allele data improves the
signal to noise ratio

A profile of chromosome 3 of a cell line derived
from a breast tumor.



Advantages of SNP Arrays

o Unique Array providing SNP Genotyping Info for detecting Copy-Neutral
events such as Uniparental Disomy (UPD, e.g. Prader-Willi Syndrome
and Angelman Syndrome, consanguinity)

o SNP Genotyping Info very important to tumor cytogeneticists
© Mosaicism can be detected at a resolution of 5% (aneuploidy)

o Important for the CNV analysis of tumor DNA samples ‘contaminated’
with DNA from healthy stroma cells.
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lllumina BeadChips
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Infinium HD portfolio of cytogenetic products

Arrays

Software

HumanCytoSNP-12

~300k markers per
sample

12 samples per Chip

Coverage of all known
cytogenetic abnormalities

Infinium HD Assay
Low DNA input (200ng)
$161 per sample

Human660W-Quad

>660K markers per
sample

4 Samples per Chip

Comprehensive
genomic coverage

5,000 common CNV
regions

Infinium HD Assay

Low DNA input
(200ng)

$410 per Sample

HumanOmniExpress

~700K markers per
sample

12 Samples per Chip
HapMap (all phases)

1,000 Genomes
Project

Infinium HD Assay

Low DNA input
(200ng)

$260 per Sample

HumanOmnil-Quad

~1 million markers per
sample

4 Samples per Chip
HapMap (all phases)
1,000 Genomes Project
CNV probes

Infinium HD Assay

Low DNA input (200ng)
$468 per Sample

Developed with and for the cytogeneticist
Automated cross-matching and reporting functions
Adjustable database of known regions

Numerous analysis options for copy number analysis

Graphical, table, and data displays

Links to 3" party software offerings
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HumanCytoSNP-12 BeadChip Optimized for Efficient
Cytogenetic Analysis

o Streamlined, most informative set of targeted and whole-genome
SNP and non-polymorphic markers

© Uniform picket fence of entire genome (including ~92% of
RefSeq genes)
— 300,000 markers, mostly SNPs
— 6.2kb median marker spacing yields ~30kb resolution

© Higher density in cyto high-value regions (~40% of genome)
— All pericentromeres and subtelomeres
— Sex chromosomes

— Common regions of interest (e.g., associated with known
syndromes)

— Regions contain ~9000 genes

© Higher density in ~400 “disease genes”



HumanOmnil-Quad:
High-Density Backbone Plus High Value Regions

© Dense, uniform whole-genome backbone
— Intelligent SNP selection from all 3 phases of HapMap
— 1.2kb median marker spacing yields ~6kb resolution
— > 98% of RefSeq genes

© Most valuable, cutting-edge content

— Gene-centric SNPs, indels
> 600,000 markers within 10kb of a gene

— 1000+ disease-associated SNPs
— Selected SNPs from the first phase of the 1000 Genomes Project

© Rare and Common CNVs
— discovery and characterization
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HumanOmnil-Quad: High-Density Backbone Plus High

© ADME SNPs — Pharmacogenomics field
— Functional SNPs in known ADME genes

© Disease association SNPs:

— 9p21 (type 2 diabetes, myocardial infarction, coronary disease, intracranial
aneurysm),

— 8924 (multiple cancers),
— 6023.3 (psoriasis, systemic lupus erythematosus, rheumatoid arthritis)
— 1p13.2 (Crohn’s disease, rheumatoid arthritis, type 1 diabetes)

o MHC/HLA
— SNPs within MHC
— HLA covered by MHC SNPs as well as cSNPs

© Sex chromosomes and PAR regions

© Other special interest categories:
— Mitochondrial
— SNPs for blood typing



Introducing Next Generation SNP arrays content
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The 1,000 Genomes Project

Sequence 1,000 genomes to complete the picture of g  enetic variation

Achieve a nearly complete catalog of common human g enetic
variants with frequency 1% or higher.

Project Goals

1. Accelerate fine-mapping efforts in gene regions
indentified through genome-wide association studies
or candidate gene studies

2. Improve the power of future genetic association
studies by enabling design of next-generation
genotyping microarrays that more fully represent
human genetic variation

3. Enhance the analysis of ongoing and already
completed association studies by improving our
ability to “impute” or “predict” untyped genetic
variants



New Content for Next-gen GWAS Arrays

' Rich content to explore new hypotheses and enable new discoveries

Sequence to discover SNPs >1% MAF (1000-Genomes project)

Leverage the power of LD to select tagSNPs and remove redundancy

Include progressively more SNPs at lower allele frequencies (5%, 2.5%, 1%)

Tag SNPs
Approx. needed for | Lower limit of
Cumulative max allele frequency| % variation
Project SNPs found coverage targeted tagged (r2>0.8)
HapMap 2003-2007 3M 0.6M 5% >90%
1kG Pilot Project |2008-2009 17M 2.5M 2.5% ~80%
1kG Full Project 2010 35M* 5.0M 1% >90%

* Estimated




Tackling the Full Spectrum of Variants in Disease

SEQUENCING (Common Variants

)
% Large Effect Size)
— ]
Very Rare Variants
Large Effect Size
S
'® Rich GWAS
§ Rare/Intermediate Variants
L] Intermediate Effect Size
Rich GWAS
_ Common Variants
£ (Rare Variants Small Effect Size
@ Minimal Effect Size)

Low High
Allele Frequency



So much covered. Even more revealed.
...and resetting the reference point for GWAS

Next-gen GWAS:

The Omni2.5



Quick Review of 2010 GWAS Roadmap
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The Omni family of microarrays offers the
option of even more comprehensive coverage
of common and rare variation with 2.5-million
and 5-million variants per sample.

When you start with the HumanOmnil-Quad or
the HumanOmniExpress, you can add the
OmnilS, which will include novel data from the
first releases of the 1,000 Genomes Project.

Together, this combination equals the
Omni2.5, providing near-complete coverage of
common variation and new low-frequency
data.

Build on this with the Omni2.5S, which is
expected to have additional rare content down
to 1% MAF.

Collectively, this forms the Omni5, the
definitive tool for genome-wide association
studies.



The Omni Family of Microarrays
A complete portfolio for GWAS

OmnilS Omni2.5 Omni2.5S Omni5

The most

Highest- Optimal optimal and The ultimate
S . . GWAS tool
throughput array combination of Takes comprehensive ~2.5M additional roviding near
with industry-  common SNPs, researchers from set of both markers P g
) : - complete
proven quality at CNVs, and Omnil/Express = common and providing rare coverage of
an exceptional content from to 2.5M rare SNP 1kGP content g
. common and
price. 1kGP. content from rare variation
the 1kGP

MAF > 5% MAF > 5% [ ] [ MAF > 1% MAF > 1%



Gene Expression Products:
Protocols validated for both fresh and degraded
Samples
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WG DASL Workflow lllumina Uses Two Basic Bead Designs:

GoldenGate—based Assay

ADDRESS 50 mer PROBE

ADDRESS

- /

2 Unigue PCR and labeling steps
based on proven GoldenGate
chemistry




The New HumanHT-12 v4

© >47,000 Transcripts per sample
0 12 Samples per BeadChip
© No change to simple and proven 3’ IVT workflow

© Most up-to-date content from RefSeq 38 (Nov 2009)

© RNA Input per sample 50 — 500 ng total RNA
o Data Quality: Reproducibility: R? > 0.990

© Largest scale gene expression bead pool ever
produced: ensure consistency

© Support for ERCC’s spike-in RNA controls from
Ambion to gauge performance (Available June, 2010)

o $95 per sample including labeling



WG DASL Facilitates Studies that Used to be Impossi  ble

Human WG-DASL

Flexible options for degraded samples
— FFPE samples >20 years old
— Brain, blood, etc.

Low sample input

— 10-100 ng total RNA from fresh/frozen tissue
or 50-200 ng from FFPE samples

High quality results at low cost
— $160/sample (includes labeling)

Uses 24K WG probe set of HumanRef-8 v3
BeadChip

Soon WGDASL on HT12v4




Methylation Product: New HD Array is coming Soon
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Whole Genome Methylation

HumanMethylation27

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

Low Sample Input
— Works with samples from LCM, FACS

Intelligent content
— well-annotated genes
— cancer targets
— Methylation hotspots

Overlap with GE Array: 87% of the genes on the
Methylation27 are on the HumanRef-8 GEx BeadChip
(12,673).

Pricing: $255 per Sample




New HumanMethylation 450K Array: Coming soon

© 450K sites including every one of the content categories requested by the
consortium:

All designable human refseq genes, including promoter, 5' and 3’ regions, and
MiRNA

CpG islands and island shores
Sites outside of CpG islands
non-CpG methylated sites identified in human stem cells

Differentially methylated sites identified in tumor versus normal (multiple forms
of cancer) and across several tissue types.

CpG islands outside of coding regions
MIiRNA promoter regions
Disease-associated regions identified through GWAS

© Includes non-CpG island-containing genes, which comprise up to 60% of
mammalian genes which are reliant on Me-DIP

© 90% of sites from the HumanMethylation27 will be included

0 12 samples format - $300 per Sample



KaryoStudio

KaryoStudio®

illumina’
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Introducing KaryoStudio: Illlumina’s custom-designed
cytogenetics software

© Accepts data from any Infinium HD
array*

o Automated data importation KaryoStudio * §§ %
o Automated scanning for aberrations !

o Integrated Chromosome Browser llyrhina
o Adjustable database of known regions

o Ability to filter CNV polymorphisms

o Cross-matching capabilities to the
most popular cytogenetic databases

o .pdf reporting options

* Certain computer requirements must be met
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KaryoStudio Version 1.2
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KaryoStudio Version 1.2: Karyogram View

Mouse-over region for details

Click identified region to
zoom to in data plot
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KaryoStudio Version 1.2: Optional Duo/Trio View

Display data tracks for
additional samples

Control display independently
(e.g., show only LRR or BAF)
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KaryoStudio: Reporting Function

Wolf-Hirschorn Syndrome: 4p deletion

4 N

. /
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GenomeStudio
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GenomeStudio Overview

Genome Analyzer iScan System BeadXpress Reader

o GenomeStudio™ analyzes data

N
generated from all of lllumina’s
technologies
— Sequencing (GA, HiSeq, HiScan SQ)

Sequence VeraCode — Microarray (iScan, HiScan)
DEIE] Data — VeraCode (BX)

o Simple, intuitive project creation and
data management tools

o Ability to combine data from more than
one assay type within same project

— Differential expression levels in mRNA
versus microRNA

— Gene regulation (DNA Methylation)
versus differential expression (MRNA)

© Can also combine data from different
versions of same product for research
continuity

— e.g., HumanlM +
HumanlM-Duo



GenomeStudio Software
Framework Features

© Project Wizard

@ Data Tables



GenomeStudio Software
Framework Features

© Project Wizard
o Data Tables

@ Graphs



lllumina Genome Viewer (IGV)




Allelic Ratios and Log Ratios of Normalized Intensi  ties

OG RATIOS OF NORMALIZED INTENSITIES (USED IN COPY NUMB

\ \ ANALYSIS)

AB

/ AA
ALLELIC RATIOS (USED IN LOH ANA

A 20Mb HEMIZYGOUS DELETION DETECTED IN A
COLON TUMOR SAMPLE USING A HUMANHAP300 BEADCHIP




De novo 2.9 Mb deletion detected with the HumanHap5 50

o De Novo deletion not identified by array-CGH (targeted BAC array)

HumanHap550 BeadChip
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