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lllumina Sequencing
It keeps getting easier — do more with less!

MiSeq liSeq 2 HiSeq 2500
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'NTEGRATION
Streamlined end-to-end solution

Services FastTréQg

Analysis

BaseSpace

Suite of DNA, Pr%tcoéggi%g
RNA & Targeted .
Somtioﬂs Industry’s leading Analysis & |
\ / NGS instruments \—Collaboration
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The Pace of Change in Sequencing
Making sequencing cheaper and faster
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Optimizing Cluster Size and Spacing
Random cluster generation to patterned flow cell

Randof ¢8RI ¥ neration

-

New patterned substrate technology

— Transforms random cluster
generation into densely packed
ordered arrays

Universal technology that can
benefit multiple lllumina platforms

Increased performance
— Potential increase in reads
— Faster cluster detection timing



HiSeq 2500 Sequencing System

Speed and versatility

' _' RAPID RUN

50 — 600Gb ” 10 — 180Gb

7 — 40 hours
2 X 150bp max

2 — 11 days
2 x 100bp max

L —]

6 lumina



HiSeq 2500 WGS — from DNA to Disease in ~50hrs
Rapid sequencing and annotation of neonatal intensive care patients

Confirmed
diagnosis of
Menkes disease

RESEARCH ¢

DIAGNOSTICS
Rapid W
Diagnosi

Top 10 Medical Breakthroughs

7. Speeding DNA-Based Diagnosis for Newborns € e

VIEW ALL

Car0| Jean Sau} By Alice Park | Dec. 04, 2012 ' Add a Comment

Darrell Lee Din
Melanie LeAnn
Zoya Kingsbury
Elliott Margulie

ﬂ.ﬂhf '.:w uﬂl. Joshua Erin Pet

Fifty hours. That's how long it now takes to decode
and interpret a newborn baby’s genome — an
undertaking that used to take weeks or even months.
And those two days can mean the difference between
life and death for a critically ill infant. The speedier
genomic analysis is possible thanks to advances in
sequencing technology as well as innovative
software that links the 3,500 known genetic defects
to their childhood diseases, allowing doctors to
quickly decide on the right treatment that could save
a baby’s life. About 30% of babies admitted to the
neonatal intensive care unit each year have inherited
a genetic disease, and sequencing their genomes may
become a critical part of improving their care in coming years — the sooner the better.

Courtesy of Stephen Kingsmore, Children’s Mercy Hospital, Kansas City llumina



Sample to Variant Call in Less than 24 Hours!
Blinded re-run of Menkes disease sample using lllumina pipeline
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HiSeq 2500 — Extending Performance in 2013
Commercial path to 2x250bp reads in rapid run mode

2x250bp in rapid mode

Yield per Depth Reads per
Up to 300Gb in ~60 hours sample mowcel ) 270 Fow cell
HCC221
_ ~150Gb per flow cell CU228  q296b 38 786  258M
Increased application breadth HCC2218 | .t 45 263 311M
— Transcript isoforms/gene fusions ok
— Metagenomics & complex de novo gg:fr;rr‘;sngé[e) 147Gb 42 875  294M
assembly
— Resolve difficult regions of the HOAADADXX All Lanes Both Surfaces
genome
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Improved accuracy for all read
lengths

Accumulated Quality
% bases >Q30 by cycle

700 200 _ ' 300 200 500

2 x 250 Cycles
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The Longer Read Advantage
Synthetic gut Metagenomics

“We were able to see a very large number
of those functional genes that we were not
observing before.”

In vitro model of large intestine -
inoculated with human gut microbiota

2x250 bp on HiSeq 2500

Examine bacterial community &
assess metabolic pathways (MG-
RAST)

Reads mapping to known bacterial

genes highly dependent on read e -
len gth Level-3 subsystems annotated by MG-RAS\I‘
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Better resolution of closely related
sequences with longer reads
(species/strain)

Reads mapping to genes
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Sample and analysis courtesy of Bas Dutilh, \ j
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HiSeq 2500 — R&D Demonstrated Scalability
Overlapping 2 x 400 bp Reads (In Research)
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2 x 400 Cycles Read Length

Read Length # of reads
>= 500 64.8M

Read length 2 x 400
>= 600 42.5M
Output (single flow cell)  >180Gb
I b >= 700 5.3M
ualit 70% Q30 (All bases
Jualty b Q30( ) >= 750 739K
>= 775 128K

Human NA12882 (CEPH Child) library — 650 bp median insert size
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MiSeq — Continuous Performance Improvements
Path towards 15Gb per run; enabling broader range of applications

Clusters 25M

Read length 2 x 300 bp
20

Clusters >15M
8 Read length 2 x 250 bp ’
3 e
5 101 Clusters ~7M - -
O Read length 2 x 150 bp - -
1

2011 3Q11 40Q11 1Q12 20Q12 3Q12 4Q12 1Q13 2013 30Q13 40Q13

“This information is intended to outline general product direction and it should not be relied on in making a purchasing decision. This material is for
informatiogypurposes only and may not be incorporated into any contract. This information is not a commitment, promise, or legal obligation to deliver
this functionality. The development, release, and timing of any features or functionality described for our products remains at our sole discretion.”



MiSeq — R&D Demonstrated Scalability

Early Development data

Output 15.2 Gb

Clusters 25.1M

Read length 2 x 300

Quiality 90% =Q30

MMR 0.17% (R1), 0.37% (R2)
Run time 72 hours

“Research” longer read runs in excess of 20Gb

Accumulated quality
% bases>Q30 by cycle

13
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450 Bases R1 375 Bases R2

New: 150 & 600

cycle PE kits at
launch

Output 22 Gb

Clusters 26.5M

Read length 450 (R1), 375 (R2)
Quality 71% 2Q30
MMR 1.7% (R1), 2.4% (R2)

illumina



MiSeq — Greater than 85% of Desktop Data
Analysis of data submissions to the NCBI Sequence Read Archive (SRA)

Number of Benchtop Sequencer Experiments RNAseq

3824

352 262 0

[llumina MiSeq lon Torrent PGM 454 GS Junior lon Torrent Proton
*n = 80+ publications

NIH’s primary archive of NGS data and part of the
international partnership of archives at the NCBI,

the European Bioinformatics Institute and the DNA
Database of Japan.
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MiSeq — Transforming Clinical Microbiology
Rapid bacterial genome sequencing
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MiSeq — Adopted by Leading Public Health Organizations

FIOAA

ﬁealth
Protection .
. Agency ‘!f

p

.

|dentification of food-borne pathogen outbreaks

N

Cost effective, public health genomic epidemiology

J
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Novel Avian-Origin Influenza A (H7N9) Virus Genome
Sequencing at China CDC Using MiSeq

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Preliminary Report: Epidemiology of the
Avian Influenza A (H7N9) Outbreak in China

Qun Li, M.D., Lei Zhou, M.D., Minghao Zhou, Ph.D., Zhiping Chen, M.D.,

Furong Li, M.D., Huanyu Wu, M.D., Nijuan Xiang, M.D., Enfu Chen, M.P.H.,
Fenyang Tang, M.D., Dayan Wang, M.D., Ling Meng, M.D., Zhiheng Hong, M.D.
Wenxiao Tu, M.D., Yang Cao, M.D., Leilei Li, Ph.D., Fan Ding, M.D., Bo Liu, M.D.,
Mei Wang, M.D., Rongheng Xie, M.D., Rongbao Gao, M.D., Xiaodan Li, M.D.,
Tian Bai, M.D., Shumei Zou, M.D., Jun He, M.D., Jiayu Hu, M.D., Yangting Xu, M.D.,
Chengliang Chai, M.D., Shiwen Wang, M.D., Yongjun Gao, M.D., Lianmei Jin, M.D.,

Yanping Zhang, M.D., Huiming Luo, M.D., Hongjie Yu, M.D., M.P.H.,

Lidong Gao, M.D., Xinghuo Pang, M.D., Guohua Liu, M.D., Yuelong Shu, Ph.D.,
Weizhong Yang, M.D., Timothy M. Uyeki, M.D., M.P.H., M.P.P., Yu Wang, M.D.,
Fan Wu, M.D., and Zijian Feng, M.D., M.P.H.

lumina
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MiSeq — Phased HLA sequencing

Hosomichi et al. BMC Genomics 2013, 14355
httpyfwww.biomedcentral. com/1471-2164/14/355

BMC
Genomics

METHODOLOGY ARTICLE Open Access

Phase-defined complete sequencing of the HLA
genes by next-generation sequencing

Kazuyoshi Hosomichi', Timothy A Jinam', Shigeki Mitsunagaz, Hirofumi Nakaoka' and Ituro Inoue™

Division of Human Genetics, National Institute of Genetics, Shizuoka, Japan

Phased HLA genes

Nextera LP MiSeq High resolution

2 X 250bp HLA typing

New allele
detection

18 illumina




lllumina’s Suite of Sample Prep Solutions

] - ) _\% L) ) Q) W\ ™ ) )
& 3 \_/ @% R\E_

Targeted RNA & Regulation

DNA Sample Prep Resequencing Sample Prep

Nextera & Nextera XT TruSeq Custom Amplicon TruSeq Small RNA

Nextera Mate Pair Nextera Rapid Capture TruSeq RNA

Custom & Exome TruSeq Stranded RNA
TruSeq DNA PCR-free (FFPE)

TruSight Panels
TruSeq Nano DNA TruSeq ChlIP

TruSeq Targeted RNA
Expression

19 illumina



New: TruSeq PCR Free and Nano
Improved coverage of challenging genomic regions
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» TruSeq PCR Free — 1ug input

— Fast, no PCR duplicates

» TruSeq Nano — 100 ng input

20

— Low input, precious samples

1
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Normalised Coverage of Challenging Regions

W TruSeqv2

™ TruSeqPCR-free_350
" TruSeqPCR-free_550
® TrusegNano_350

™ TruSeq_MNano_550

AT dinucleotides Exons Difficult promoters Huge GC

v High library diversity
v' Excellent coverage uniformity

v All-inclusive kit w/gel-free size-
selection

v’ 24 & 96 sample options

illumina



Nextera Rapid Capture Exome
Fastest exome sequencing - sample to data in less than 2.5 days!

Fast assay
— Only 1.5 days to prep 96 exomes
— 12-plex pre-enrichment pooling

Lowest DNA input
— Only 50ng

Efficient

— 37Mb exonic content requires only
4GDb total sequence*

Also avalilable:

— Nextera Rapid Capture Expanded
Exome

— Nextera Rapid Capture Custom
Enrichment

21 *Recommended 2 x 75bp reads

7

Low fhroughput &
N4 fast turnaround N/

v Flexibility to run on HiSeq & MiSeq

lumina



TruSeq Targeted RNA
Rapid & economical RNA profiling

» Accurate targeting for Human, Mouse & Rat
transcriptomes

— Alternative isoforms

— Individual exons and splice junctions

— CSNP detection for allele specific expression
— Non-coding RNA transcripts

» Add custom content to Fixed Panels

v Rapid — sample to answer in 1.5 days;
<4hrs HOT

v Low RNA input — 50 ng or less
v' Low price per sample; 48-384 spls/run

v Validation of over 10,000 assay designs

v' Custom and pre-validated fixed panels
available

22

Pre-Validated Fixed Panels

Immune Response

Lung Cancer
Breast Cancer
Stem Cell
P53 Pathway
Cytochrome P450
NFkB Pathway

Cardiotox
Apoptosis
Neuro Panel
Prostate Cancer
Wnt Pathway
Cell Cycle
Hedgehog

illumina




TruSeq Targeted RNA
Rapid RNA profiling

Equivalent to 15,000 gPCR
Single MiSeq run reactions
(40 x 384 well plates)

23 illumina



Moleculo Technology Enables Synthetic Long Reads
Up to 10Kb from lllumina short reads

v' Synthetic long reads 8 — 10kb - \

v' Enables fully phased genomes

v' Accurate de novo assembly of
large, complex genomes Stepl

Step2

Step3

Available:
v Illumina services 2H13
v Kit format early 2014 Stepd

24 illumina



Platform Synergy

Leveraging synergy for fast development

25

MiSeq v1
2x150bp, 1.5Gb

MiSeq v2
2x250bp, >7Gb

Faster, more accurate
» DsSI

MiSeq v3
2x300, 15Gb
Faster, more accurate

HiSeq v1

2x100bp, 200Gb

\J

HiSeq v3
2x100bp, 600Gb

HiSeq Rapid Mode
2x150bp, 180Gb

Faster, more accurate
« OBC

HiSeq Rapid Mode
2x250, 300Gb
More accurate

illumina



Thank You!

Jeremy Preston
jpreston@illumina.com
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