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HiSeqg 2000

Redefining the trajectory of sequencing

HiSeq 2000

HIGHEST OUTPUT
Initially capable of up to 200 Gb per run

FASTEST DATA RATE

~25 Gb/day
7-8 days for 2 x 100 bp

HIGHEST NUMBER OF READS

One billion single-end reads*

Two billion paired-end reads*

*Based on one billion clusters passing filter | IU MIinNa



An lllumina Sequencer for Every need

Next Generation Most widely Unique Redefining the
Sequencing adopted NGS combination of trajectory of
made accessible platform sequencing & sequencing
arrays

Genome Analyzer,, Genome Analyzer,, | HiScanSQ HiSeq 2000
> 40 Gb/Run 5 50 Gb/Run 5 50 Gb/RUN > 200 Gb/Run
» 260M Reads » 500M Reads » 500M Reads > 2B Reads

» Read Length:150bp  » Read Length:100bp| » Read Length:100bp  »>Read Length:100bp
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Simplest Sequencing Workflow

SIMPLIFIED cBot CLUSTER HiSeq 2000 DATA PROCESSING
SAMPLE PREP GENERATION SEQUENCING & ANALYSIS

------

Parallel sample Automated cluster Automated Simple, efficient data
processing generation seguencing analysis

llumina



New Simplified Sample Prep Kits*
Multiple DNA and mRNA samples for sequencing application

HIGHLIGHTS
Streamlined Workflow: Pre-mixed reagents reduce hands-on time
when preparing multiple DNA or mRNA samples

Faster Throughput: Simultaneous preparation of 96 DNA or mRNA

samples increases the number of samples processed/day
Automation-Friendly Process: Master-mixed reagents are
compatible with liquid-handlers ‘ I ' \
Cost-Effective Solution: Significant reduction in sample l ( l

preparation costs

*Expected availability Q2 2010 llumina




Simplified Sample Preparation
Multiple DNA and mRNA samples for sequencing applications

STREAMLINED WORKFLOW

Fast method for preparing gDNA or total RNA samples
Designed to process 12, 96, or more samples

Optimal for High-throughput studies

Universal Design, no need for multiple application kits

New Simplified Sample Multiplexing

Built-in Quality Control é@* jg
Designed Around Automation s 0
. : @ 50
Part of the Illlumina Solution 5 0
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12 a6 384 (4 x 96)
Number of Samples Processed Simultansously
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cBot System — Cluster Generation Workflow

Breakthrough workflow automation system
— Clonal amplification of DNA for Illumina sequencing

llumina



The flow cell design
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Surface of flow cell

coated with a lawn
of oligo pairs
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4 Contained environment

No need for clean rooms

Sequencing performed
inside the flow cell
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Cluster Generation
Hybridize Fragment & Extend

» Sngle molecules ‘ » Double-stranded
hybridize to the denaturation
lawn of primers 1 » Original template is
» Molecules are washed away m
extended by . i
polymerases
iy | 1
| i i i
i z

I

» Newly synthesized T W4
covalently attached to LR A ;.* g
the flow cell surface in E ‘

a random pattern E ANV
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Cluster Generation
Bridge Amplification

» Single-strand flips over to
hybridize to adjacent
primers to form a bridge

» Hybridized primer is
extended by polymerases

» Bridge is denatured
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Cluster Generation
Bridge Amplification

» Bridge amplification cycle
repeated until multiple bridges
are formed

» Bridges denaturation

» Reverse strands cleaved and
washed away




cBot Performance Specifications

Compatible with GA & iScan Seq Ext
User installable

Total hands-on time: <10 min

Total run time: ~4 hrs

Integrated barcode scanner

Integrated touch-screen monitor

lumina



Sequencing by Synthesis Chemistry
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Sequencing Data Analysis
A simple, familiar workflow
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SEQUENCING CASAVA VISUALIZATION
CONTROL
SOFTWARE Alignments, GenomeStudio, or
Read Generation variations, builds favorite browser
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Broadest range of applications
Optimized, streamlined and easy-to-use reagent solutions

Sample Prep

Genome

« WG Reseq.
 De-novo

» Targeted

Regulation
* Methylation
* ChIP-Seq

Automated
Cluster
Generation

Sequencing

llumina



Published Clinical Aapplications

» Copy Number Variation Analysis
» Pre-natal Diagnosis

» Metagenomics

1 H Hypersensitive
» Expression Analysis from FFPET Sies
. . +
» Eplgenomics |
i CHCO  ¢C
| Epigenetio Modffcations
! Y.
| B -
i ChiP-chip  other
DN Honortar 3 - ! Computational
Dlnaﬁml;:n l:;y: ! H!hflr:::lzn ! :r';:d#::'g;
R | y
v ¥ v o
: Gene
Long-range regulatory elements cis-regulatory elements /\/—\A
{enhancers, repressors/ silencers, insulators) (promaoters, transcription
factor binding sites) Transcript

Fig. 1. Functional genomic elements being identified by the ENCODE pilot phase. The indicated methods are being used to identify different types of
functional elements in the human genome.

www.sciencemag.org SCIENCE VOL 306 22 OCTOBER 2004
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ldentify copy-number alterations

Cancer High-resolution mapping of copy-number alterations with
massively parallel sequencing Nat Methods. 2009 Jan;6(1):99-103

Cancer results from somatic alterations in key genes, including point mutations, copy-
number alterations and structural rearrangements.

The collection of million aligned sequence HCC1143 Chr 2

reads has comparable power to detect
events as the current generation of DNA
microarrays and has over twofold better
precision for localizing breakpoints
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Prenatal Diagnostics by Deep Sequencing
(PNAS December 23, 2008 vol. 105 no. 51)

“Fetal DNA has been found in maternal plasma but exists as a minor fraction among a
high background of maternal DNA”...quantitative perturbations caused by an aneuploid
chromosome in the fetal genome would be small”

“The use of a locus-independent method would greatly increase the number of target
molecules from the aneuploid chromosome that could be analyzed within the same fixed
volume of plasma

Sequencing is the clear way to do non-invasive prenatal testing. ... existing noninvasive
Down syndrome tests are not very informative and provide variable results depending on
the ethnicity of those taking the test.”

Noninvasive diagnosis of fetal aneuploidy by shotgun
sequencing DNA from maternal blood

H. Christina Fan®, Yair L. Blumenfeld®, Usha Chitkara®, Louanne Hudgins®, and Stephen R. Quake*$

34305; *Dvision of Maternad-Fetal Medidne, Departmant of Dbstetrics ecology, Stanford Uniearsity, 30 Criva, Room HH3E3, Stanfoed, CA
3430%; aned *Division of Medicl Genstic Dq: arimsnt of Pediatrics, Stanioni Unmnltg :ooPas\ D riva, Stan 1ml Th 8e305

Noninvasive prenatal diagnosis of fetal chromosomal
aneuploidy by massively parallel genomic sequencing
of DNA in maternal plasma

Rossa W. K. Chiu=®, K. C. Allen Chan=*, Yuan Gac=2, Virginia Y. M. Lau=~*, Wenli Zheng**®, Tak Y. Leung®,

Chris H. F. Foof, Bin Xie®, Nancy B. Y. Tsui*®, Fiona M. F. Lun*£, Benny C. Y. Zeef, Tze K. Lau*, Charles R. Cantors!,

and Y. M. Dennis Lo=="

’Cmmfwhm:& into Circulating Fetal Nuclale Acick, L g Institute of H N.hS(Innols Deparimends of *chemical Fathology and *Clstatrics and

aocology. and 'Contra for Clinieal Trials, mmnmmm my fHug nng. shatin, Now Terrttories, Hong Kong SAR, China; Camter for the Study of
Bicdogical Compkeatty and % Dop;n.m ont of Computar Stionce, Virgink Commorwsalith Unsversty, Richmond, A 23288 and SSequanom, Inc., 5an Diago, C4

panmmtaf soenglnaaring, Slin‘fadmumtyz\-d Howard Hi ugl-mmadulnmtt 31ncampusnr | kcmu Rocen E300, Stanford, Ca
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Z-Score

Prenatal Diagnostics by Deep Sequencing
(PNAS December 23, 2008 vol. 105 no. 51)

27
24
21
18
15
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21 22 X

Twenty-eight first and second trimester maternal plasma

samples were tested. All 14 trisomy 21 fetuses and 14
euploid fetuses were correctly identified.

Massively parallel plasma DNA sequencing represents a

— I new approach that is potentially applicable to all
pregnancies for the non invasive prenatal diagnosis of
fetal chromosomal aneuploidies.

euploid male fetus m trisomy 21 male fetus

euploid female fetus m trisomy 21 female fetus
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A human gut microbial gene catalogue established by metagenomic
sequencing
~ Nature (2010), Vol 464|4 March 2010| doi:10.1038/nature08821

Vel 484] 4 Mt nane

» To understand the impact of gut microbes
ARTICLES

on human health and well-being it is crucial
decipher the content, diversity and A human gut microbial gene catalogue
functioning of the microbial gut community established by metagenomic sequencing

Junjis Qin'%, Ruiqiang Li'%, Jeroen Rass™", Manimazhiyan Arumugam’, Kristoffer Sahvsten Burgdarf',
Chaysawanh Manichan’, Trine Nislsen', Micalas Pans’, Flarence Levenez”, Takuji Yamada®, Daniel R Mende®,
Junbwalli'?, Junming Xu', Shaachuan Li', Dangfang Li**, Jianjun Caa', Ba Wang, Huiqing Liang', Huisong Zheng',
Yinkang Xe"", bufien Tap®, Patricia Lepage®, Marcek Bertalan®, Jean-Michel Batho®, Torben Hansen’, Denis Le

» Metagenomic sequencing, assembly and m:ﬁzm;fgﬁmga ﬁ;ﬂ
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A human gut microbial gene catalogue established by metagenomic

seqguencing
Nature (2010), Vol 464|4 March 2010| doi:10.1038/nature08821

Over 99% of the genes are bacterial 1007

The entire cohort harbours between
1,000 and 1,150 prevalent bacterial
species

n
L]
1

Each individual at least 160 such
species, which are also largely

Coverage of sequencing reads (%)

shared I ‘
o= -
Assembled Known human GenBank
contig set gut bacteria bacteria

85.7% and 69.5% of our contigs were not covered by the reads from
the two previous studies highlighting the novelty we captured

llumina



Transcriptomics
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Quantitative Measure of Gene Expression
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8,037 reads
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Visualization of Polymorphisms in the
Transcriptome

max 43.00 LIHR3S A0ACL Jorne 1 (Bped=181)
TCAGCCATGTTOT TGAAGACAGCGATCAGGATCTE
ATCAGCCATSTTCT TGAAGACAGEGATCAGRATCT
CATCAGCCATGT TCOTGARGACAGGOATCAGCATE
CATCAGCCATETTE T TELACACAGCEATEACGATE
CRCATCAGCCATCTTOTTCARGACAGCEATCAGA
TGGCATCAGCCATGY TET TCAAGACAGGGATCAGT
TGGCATCAGCCATGTTCT TCAAGACAGGGATCAGS
TECCATORGCOATGTTET TOARGACAGCEATOAGS
TCCCATCAGCCATGY TCT TEAACACACCCATCACT
TEGCATCAGCCATGTTET TCAAGRCAGGRATCART
ATGGCATCAGCCATGTTCTTCAAGACAGGGATCAG
ATGOCATCABCCAYGT TCT TOAACACAGGEATCAD
ATCCCATCACCCATETTCT TEARGACRECEATCAD
TTCCTCATGRCATCARCCATGT TCTTGAAGACARE
TGCTGTCATREGCAGRE TTCCTCATGGCAT CAGCCATGTICTTGARGACAGE
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TCATGGCATCAGCCATGTICT TGARGACARGGATC
CCTCATCGCATCACCCATGT TCTTGARGACAGGEA
TCOTCATCGCATCARGCCATETTOT TRARCACAGCL
CTTICTCATECATCARCCATGYTET TGAAGATAR
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3’-End Sequencing for Expression Quantification (3SEQ)
from Archival Tumor Samples sanuary 2010 | volume 5| Issue 1 | e8768
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3'-End Sequencing for Expression Quantification (3SEQ)
from Archival Tumor Samples

Andrew H. Bed™, Ziming Weng ™, Duniela M. Witkn®, Shirley Zhu', Joseph W. Foley %, Phil

A novel procedure (3SEQ) for gene expression
profiling from FFPET using NGS.

Lacroute", Cheryd L Smith ™%, Robert Tibshirani®, Matt van de Rijn~, Arend Sidow™, Robert B.
Wast' S
wam Wil Canvar, SBrmbad, CaBbeT, Unied Tama of Armed o, 3 uw;mnﬁmmmuﬂa
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Analysis of 3SEQ data revealed many genes i et o
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differentially expressed between the tumor types
on both the frozen tissue (~9.6K genes) and
FFPET (~8.1K genes)

Found Biological pathways known to be important
in DTF and SFT pathogenesis
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3’-End Sequencing for Expression Quantification (3SEQ)
from Archival Tumor Samples sanuary 2010| volume 5| 1ssue 1| e8768

Total RNA from frozen tissue Total RNA from FFPET

l Poly A selection

MENA |aBRR. .
_ l Poly A selection
Heat shearing & heat denature
(with First Strand Buffer) o L
[ | Il lnnnm. .
NVTTTT. . b,/
Either intact mMRNA from frozen tissue or 15t strand cDNA synthesis with Superscript Il

l and oligodt_P7 primer 3rwvrrrT. .CEL]

degraded mRNA from FFPET is enriched
by poly-A selection

The library is sequenced from the P5 end
llumina Cluster Generation and Sequencing
to generate 36 bp reads with Genome Analyzer Il from PS5

36 base

These reads are expected to be mapped > rrrT. 5
towards to the 3’ UTR or the 3’ end of the
expressed genes l Base calling and Genome mapping
— Sense strand %”:%l:l
Gene A 17— — — |




- Methylation Analysis
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Average CpG Island Methylation

5000 10000 15000 20000 25000 30000 35000 10000 20000 30000 40000 50000 60000
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What is Targeted Resequencing?

What is targeted resequencing?

— Target Enrichment, Sequence Capture, Genome
Partitioning, Genomic Capture, Target Capture,
Targeted Pullout

Focus on subset of the genome
— Remaining genomic material discarded

Up to several Mb size candidate genomic regions
Find exact disease causing genes and mutations

Understand complex human traits

llumina



Genetic diagnosis by whole exome capture and massively
parallel DNA sequencing www.pnas.orgcgidoi10.1073pnas.091067210

»  Whole-exome sequencing coupling whole exome arrays to the lllumina DNA sequencing
platform.

» The ability to capture approximately 95% of the targeted coding sequences with high
sensitivity and specificity for detection of homozygous and heterozygous variants

» We illustrate the utility of this approach by identification of a rare mutation in a patient that led
to an unexpected clinical diagnosis of the Bartter syndrome

» “Because the cost of sequencing on the Illlumina platform is potentially considerably lower,
we adapted hybrid capture using the NimbleGen 2.1M Human Exome Array to the Illlumina
DNA sequencing platform”

3 -EGRECGTTGTMCE‘ECHGGEETITTAGTCGEHGGTETGEGAETMGAE;T- 5F
3 =BTTGTARCTCCAGGGTTTTTAGT CGGAGG TG TCGGAGTANGAGTTGAARR=5"
3 = AACTCCAGEETTTITCGTCGEAGGGG TCCEAGTAAGRGTTEARAAGTCET -5
5f~ctccaggggttttagtcggaggtgteagagtaagagttgaasaqrogtca=-31
3 ~CCAGGGGTTT TAGTCGGAGE TG TCGGRAGTANGAGT TGAARAGTCGTCACA-5"
5 -ggggttttagtocggaggtgtoggagtaagagtigaasagtocgtcacagga-3*
A =TTTTTGGTEEEAGETGTCGGAGT AAGAGTTGARRAGTCGTCACAGGARAG=S"
3 -TTTAGTCGEACGTETCGGAGTAAGAGTTGARRAGTCETCACAGEAAAGAR-5"
3 = GTCEEAGECGTCCGAGTAAGAGTTGARRAGTCGTCACRGEARAGARCTAC-5'
3" -cggaggtgtoggagtaagagtigasaagtcgicacagganagaactacaa=3"
3 -GEGGEEETCGOAGTAAGRGTTGARARG TCGTCACAGEAMAGRACTACARAR-5"
5 ~gagargtoggagtaagacatqaasaqtogtcacaggaaagaactacasag=31
3’ -GEETCCCAGTAACGRCTTCAAAACTCOTCACRCCAARCRACTACARAGRAG-S"
5 -toggagtaagacgtigaasagtogtcacagganagaactacaaagaagroa=-34 .
3" ~GRGTANGRGTAGARMAGTCGTCACRGGAMAGARC TACARRGRAGTCACTC-5" | I m &
5* -agagttgaaaagtcgtcacaggaaagaactacasagaagtoactocccogg=3Y I u I na
A =GTTGARAAG TCGTCACAGGAMGRAC TACARAGAAGTCAC TCCCOGGRAAT =51
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An lllumina Sequencer for Every need

Next Generation
Sequencing
made accessible

Genome Analyzer,,
» 40 Gb/Run

»130M Reads
»Read Length:150bp

Unique
combination of
sequencing &

arrays

HiScanSQ

» 50 Gb/Run

»250M Reads
»Read Length:100bp

Most widely
adopted NGS
platform

Genome Analyzer,,
» 50 Gb/Run

»250M Reads
»Read Length:100bp

Redefining the
trajectory of
sequencing

HiSeq 2000
» 200 Gb/Run
»1B Reads

»Read Length:100bp
llumina
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