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Improvements and New Releases Across the lllumina Portfolio

NextSeq'" 2000 DRAGEN and
lllumina Analytics
Platform
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Hlumina DNA
PCR-Free and RNA
Preparation

PREP SEQUENCE ANALYZE & REPORT
from sample to from library to from FASTQ to report
sequencer raw data (FASTQ)
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lity, scalability and flexibility
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Ing the new lllumina RNA Library Prep Suite
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* Includes cDNA synthesis reagents

h-quality RNA shown, 10ng minimum recommended for optimal quality and FFPE for Total RNA workflow

e based on manual processing of up to 24 samples for Total & mMRNA workflows and 1 sample on Enrichment workflow
le at launch, up to 384 available later in 2020

Prep with Enrichment does not provide strand information (is non-stranded)

lllumina Stranded Total RNA [llumina Stranded mMRNA Illumina RNA Prep with Enrichment
Ligation with Ribo-Zero Plus Ligation (L) Tagmentation
Detection Coding & Non-coding regions Coding transcriptome w/ Poly A tail Targeted coding region*
FFPE
1-1,000 ng? 10ng non-FFPE
Input 10ng for optimal quality & FFPE 25-1,000ng 20ng FFPE
Total Time
(hours)? ! e Rk
Hands-on time
(NE <3 <3 <2
Automation |
* Includes Ribo-Zero Plus for * Includes lllumina Poly A capture kit * [llumina Tested with lllumina Exome &
multi-species rRNA depletion * Includes cDNA synthesis reagents lllumina Respiratory Viral Panel

illumina



Ribo-Zero Plus Enzymatic Depletion Methodology

Robust method allows for increased flexibility for mix sample labs

Total RNA B One Tube to deplete multiple species with Ribo-Zero Plus

Provides seamless study flexibility for mixed sample labs

» Cytoplasmic and mitochondrial rRNA — human/mouse/rat

* Globin transcripts

Hybridize probes S

_— — * Bacterial rRNA (Gram+, Gram-)
Depletion target rRNAs targeted

e Deplete rRNA Human Cytoplasmic rRNAs 28S, 18S, 5.8S, 5S

Human Mitochondrial rRNAs 12S, 16S

Human Beta Globin transcripts HBA1, HBA2, HBB, HBG1, HBG2

M Rat rRNA 16S, 2
e Remove probes ouse and Rat r 6S, 28S

Gram(-) Bacterial rRNAs E.coli: 5S, 16S, 23S

Gram(+) Bacterial rRNAs B. subtilis: 5S, 16S, 23S
=== RNA of interest === Ribo-Zero Probes === Abundant rRNA
4 illumina
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NEW Illumina RNA Prep with Enrichment workflow

Legacy TruSeq RNA Exome

Start with Total RNA?

Quantitation and Qualification
Fragment RNA
cDNA Synthesis
A-Tailing & Ligation
PCR
Quant & Norm
Enrichment 1
Capture 1
Washes & Elute
Enrichment 2
Capture 2
Washes & Elute
PCR

Quant & Norm
Seqguence

NEW Illlumina RNA Prep with Enrichment

Start with Total RNA?

Quantitation and Qualification

cDNA Synthesis

@ Tagmentation

PCR
Quant & Norm
Enrichment 1

Capture 1
Washes & Elute
PCR

Quant & Norm
Sequence

1 Before starting the workflow, quantify the total RNA using standard methods and assess quality using a fragment analysis method
2 Compared to TruSeq RNA Exome based on 2+ days total time and 10+ hours hands-on time vs. <9 hours total time and <2 hours

hands-on time for New lllumina RNA prep with Enrichment
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For Research Use Only. Not for use in diagnostic procedures.

« No Fragmentation

« Tagmentation replaces A-
Tailing & Ligation

« Single Hybridization

>50% Faster?
>80% Less Hands-on?

illumina



lllumina DNA PCR-Free Library Prep

Optional front-end extraction to direct input into PCR-free workflow

Direct sample input Sample input versus index representation after data analysis
30ul saliva Index rep CV = 6.5%
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NextSeq 2000

Deeper, larger studies, on a benchtop platform.

NextSeq 1000/2000 NextSeq 2000
P2 Flow Cell P3 Flow Cell

120 Gb 330 Gb

Max output Max output

RELEASED TODAY

For Research Use Only. Not for use in diagnostic procedures. i||um|na°



Current NextSeqg 2000 Customers

Access new features through simple customer installable upgrades > g @

-
New P2 & P3
consumables

ICS v1.2.0 Custom primers
& recipes
DRAGEN v3.7.4 SNONTIO

NextSeq™ 2000 ; On board data

system compression

(ICSv1.1.0)

New DRAGEN
analysis pipelines

[ ]
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Nextseq 1000 And Nextseq 2000 Provide Sequencing Power
for High-throughput Applications

MiSeq™
15 Gb | $110/Gb*

Panels
Small genomes

*Estimated prices provided for comparison

L
J
NextSeq 2000
L 330 Gb | $20/Gb*
-

NextSeq 1000

120 Gb | $30/Gb*

NextSeq 550

120 Gb | $40/Gb*

Single-cell

Trios

CtDNA

Exomes
NIPT RNA-Seq
Oncology Panels NIPT
Enrichment Oncology Panels
Panels Enrichment
Small genomes Small genomes

For Research Use Only. Not for use in diagnostic procedures.

More Samples

New

Applications

Greater Depth

illumina



Addition of P3 50 Cycle Kit

Kit List $/G (list) i’g’(‘i Ap P lications
P2 100 les (40G $1,420 $35.50 $3.55 InfeCtiOUS disease:
cycles (40G) ' ' ' Small genome characterization (Currently not validated for

COVIDSeq)

P2 200 cycles (80G) $2,670 $33.38 $6.68
Proteomics:

P2 300 cycles (120G) $3,540 $29.50 $8.85 Antibody-linked oligo tags BioLegend Cite Seq.
NanoString’'s GeoMx (27bp)

P3 100 cycles (110G) $3,250 $29.55 $2.95
Small RNA analysis:

P3 200 cycles (220G) $4,500 $20.45 $4.09 50 bp reads will sequence most small RNAs

P3 300 cycles (330G) $6,000 $18.18 $5.45 Other Counting app”cations

[ ]
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NextSeq 2000 is the First Systems to Integrate DRAGEN Bio-IT
Platform On-Board

DRAGEN Bio-IT platform:

 Fast

» Accurate

» Cost efficient

* Industry standard pipelines

» Great for both novice and expert
users.

Pipelines available on-board at launch:

* Dragen Enrichment pipeline
* Dragen RNA pipeline
* Dragen Germline

» Generate FASTQ
« Additional pipelines available in BSSH

1 For Research Use Only. Not for use in diagnostic procedures.




DRAGEN™ wins PrecisionFDA Truth Challenge V2
for Difficult-to-Map regions and All Benchmark Regions
on lllumina sequencing data

BEST PERFORMANCE BEST PERFORMANCE
Difficult-to-Map Regions - ILLUMINA All Benchmark Regions - ILLUMINA
in the precisionFDA Truth Challenge V2 in the precisionFDA Truth Challenge V2

AWARDED TO AWARDED TO
DRAGEN team at lllumina DRAGEN team at lllumina
DRAGEN Experimental Extension into Difficult DRAGEN Experimental Extension into
Regions - lllumina reads Difficult Regions - [llumina reads

12 For Research Use Only. Not for use in diagnostic procedures. | | UI | ” na



DRAGEN"

illumina
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Ultra-rapid | | Cost Efficient and Scalable

The GATK team's evaluation confirmed DRAGEN™ accuracy gains

”..we wanted to do our own evaluation ... and long story short, we saw the same overall
improvements in sensitivity and specificity, which you can see for yourself in the figure below.”

1.00 - iiiilii e oastess voos, soved (990 Soppomteetess
ﬂ“o"’“‘."'ﬂf " .nat‘.." T Sl
0.98 oge %op,. jeas! .-.... =
| I 3

o] . “finally got a taste of that

| famous acceleration -- yeah it
1.000-”.. mo"""': Inony o If-.ﬂ .un!o' D000 00400000000000 0000 0teettestiete | o eetes IS faSt, no kidding”
0.975 " . , ¢

T m— Sample L ——m"

Pipeline = broad e dragen

Content published on Feb. 19, 2020 DRAGEN demonstrated gains in indel and heterozygous SNP calling precision & Increase in indel sensitivity
https://gatk.broadinstitute.org/hc/en-us/articles/360039984151-DRAGEN-GATK-Update-Let-s-get-more-specific

llumina
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DRAGEN Single Cell RNA on NextSeqg2000

Outputs functional starting point for downstream single cell analysis: Cell x Gene Expression Matrix

FEATURES

Ultra-rapid
Accurate analysis in < 2 hours for a full NextSeq
2000 P3 flow cell

Widely compatible
Supports a range of input library prep types for
compatibility with downstream analysis tools

Set up and walk away
Goes from run set up to quantified expression per
cell with a single touch point

BENEFITS

Accelerate your research

On-board QC of single cell expression libraries and single cell
analysis pipeline executed in a fraction of the time — without the
need for additional compute hardware or sacrificing accuracy

Choose your tools

Cell x gene matrix in an open data format
supports a variety of library prep and downstream
single cell analysis tools

Streamline your work
Eliminate the set up & execution of a separate pipeline
post-sequencing

[ ]
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Consistent with Established Tools, Yet Much Faster

10°

DRAGEN [UMIs]
[
l.?:.

10° _

Correlation of per-cell gene expression

illumina
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0
STARSolo DRAGEN

results with STARsolo: r > 0.985

857 / 858 cells overlap 8018 cell sample with 1.4 billion reads

For Research Use Only. Not for use in diagnostic procedures.
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New: DRAGEN Compression Reduces Data Storage Costs

2.61
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Enrichment RNA

fastq.gz size  mfastq.ora size
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Software license included in NextSeq 1000/2000 purchase

illumina

For Research Use Only. Not for use in diagnostic procedures.

Save ~ $3,000 - $10,0000n
FASTQ storage costs*

*Compared to storing fastg.gz. Assumptions: 36 to 125 runs per
year, 300 GB fastq.gz file sizes, compression ratio of 5, files
stored 1 year in hot storage + 2 years in cold storage on AWS.

Reduce FASTQ file transfer times
from 25 minutes to 5 minutes**

**Compared to transfening fastq.gz . Assumptions: 200
MB/s file ransfer speeds and 300 GB fasto.gz file




lllumina Analysis Platform (IAP) is a Comprehensive Platform to

Drive Insights
Flexible, interoperable components supporting life sciences research

*  Out-of-the-box instrument « DRAGEN pipelines Aggregate NGS and metadata Dynamic data analysis with
integration *  Bring-your-own tools to derive cohort-level insights ~ Jupyter notebooks and R

+ Data management & *  Customize analytical Studio
permissions pipelines

* Business analytics

BlueFlow BlueBase BlueBench’

NGS analysis + data portal Secure data warehouse Data science + Al Workspace
L e P
e, =X 268,
=

lllumina Analytics Platform

Data Production
Data Trending & Mining

Data Science

>
18 For Research Use Only. Not for use in diagnhostic procedures. I |U| I ” na



Interactive Portals & Data Science Workbench

Analyze

Drag & Drop Pipeline Creator

Aggregate

SQL Query of Data Warehouse

Information Documentation Defindtian 8 RunReport ¥ Metadata Model
SRA File Salmon INDEX
(UNKNOWN) (TAR.GZ)

ALMON index files

Salnon RN

patF R SAPFAST
FasTQ TASTO

FastQC_MHTML TSVs transeript-guant.sf
(HTML) (rsv) (T$v) quan(L‘gS;essl

Q Query

|1= GQuery History

BlueBench_Beta

@ New Query

T [Tt

B Saved Queries

1 SELECT g.3omple, o.genc_nomse, a.gene.id, g.length, g.Effectivelength, g.TPM, g.Husfesds, t.clinical condition, t.source nose, t.gender

I TROM gene_guant A5 g

3 LEFT MIM { SELECT DISTINCT gena_nams, gene_id

L] FR® gene_snnotations ) A5 a

5 M a.gene_id - g.Nome

& LEFT MIN SraRusTable +

7 N t.Run = g.:ple

& WHERE q.NesReods - @

@ ORDER BY §,TPM DESC;

& Cownload = i Export »  Query returneed 113718 rows. taking 14 1o process
L Sarepde [ ] el LbaE ERTivalbagrh TPl LI T et sl ioruiarhan
1 SRRITI&T1A MT-ATFE ENSC0000333753.1 270 10T I5T15.0 A0TSR0 Crohn's disease
r ] SREITI4TSE MT-ATPE ERSO0000021425).1 207 IOTEE 1810773 TREDED ‘cantral
] SRRITISESE MT-ATFE ENSCO000233753.1 27 ILTEE 1213533 maze comrol
4 SRAITISEL MT-ATFE ENSLO0003 737521 207 I0TEE Le ok IR Crohms disrase
5 SRREITIAT1IA T haliL ENSGO00000 139073 Fa i AREES 4TS E AT D Crohn' disease
B SRAITIATLA MT-00L EHSGOM030 1538, 3 L54L0 130 4ISSEE 0863403 Crohn's disease
T SRAITIATIA MT-0og ENSCON0S015aTLE] BEAD AX52 3BEEE E5T0EE0 Crohr's disease
L] SRRITIATIA L=} ERSGO0000L BATIn 7 T2 ATR D LIRS L0 cantral
] SRAITIATIA MT-CO3 EHSGOS050 158538 3 TE4d pi--] 34EL2 TLIE3E0 Crohn's Sisease
1 SRAITISEAL L=.0 ENSCOM0MQ1LESYTE 5130 aTam 25074 INFELED Crohn's diseace
phY SRAITIATIE MT-0oL ERSLOCOC0] G, 3 LEALD 1AL L2 AT ronirol
12 SREITIAMSE MT-RaDAL ERSGOS030212%0T.2 2970 AN EE9 26W0T STEED ‘contral
1 SRRITISESE MT-003 ENSGOO001SE93E.2 TEAD S350 DEEAXT FROTHLO comrol
14 SRRITI4TIA MT-nD3 ENSL000C0 1538407 L 7006 IEFEI Pl b Crohms disrase
15 SRREITI4TSA MT-000 ENSGO0000SaTL2.1 BB A¥.0 4GRS T ARLOFT.O control
15 SRRAITISESS TR0 ENSGOM000 158403 35 IT.006 MEIEL AEX05R0 ‘control
17 SRAITI4TIA MT-ATPG ENSGON0S0 1588952 BELD 41 INEE ADF43IED Crohrs disease

Forees pev page: 50 w  1-500f 132738 L1 >

Wi Total Data: 1206 GB

¥TotlRuns: 27 O @

ST i
Irhooian male
likeadan sl
IERonian male
lehonion male
lrkoodon male
lrhoodan male
lehrodan male
lekzsicn mals
lrheobsn male
lirhodan male
Ieksolon male
likeadan sl
IERooian male
lehooion male
Irkonion male
lehoodan male
lehooian male
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Interactive Portals & Data Science Workbench

Explore

Data Science Workbench with Notebooks

Cancer_Research mWorkspaces

+ New Workspace

Image analysis usin

BlueBee - Data science for Pythen and R - 0.97
Aworkspace dedicated to doing deep leaming medel building on the MRI
images we have for these patients. This is using the restricted access
mode, since | de need to install some packages on the basic image, but
cannot allow internet access onoe the image is running. It is using the
FASTAl deep learning pythen library.

E 1000 GB

5 Large GFU

3 Starting

Tool Builder

BlueBee - Builder for Python and R - 0.57 Q
This workspace ks used to build the various tools and packages we need

Q Press Enter to search

Qutput file analysis

BlueBee - Data science for Python and R - 0.97 9

Aworkspace created to analyse the output files from our pipeline. Used a
closed workspace as there is persanal information in the output files. As
this requires quite some resources, we've chosen the "large” resource
moadel but did nat need a GPU.

E e

= Large

~u .
mer  Running

VCF analysis using HAIL

BlueBee - HAIL for Python - 0.97 @
A workspace dedicted to the GWAS analysis of our genotype data using.

20

[ hail-20200324-0007-..
[ START_HERE.ipynd

il

¢ @ 1@ Pahondide

. mt = hl,read_matrix_tablel'lkg.mt')

+ mt.rows(). showl)

Cancer_Research ~ e Workspaces = VCF analysis using HAIL [ 7]
< Back # CreateTool @ Dcete M Stop
& Details *_ ACOBSS # Build (o] ALty
T~ Fle Edit View Run  Kemel Tabs Settings Melp
L | o on socossesmersme. [
- B+ ¥ 00 » =« ¢ Code Python3 O
Q Mame . funning on Apache Spark version 2.4.1
- kgt SparkUL available at http://bbench.tst-testplatform-w18551879. tst-testplatforn-wld551879. sve. cluster. local: 4849
W lostsfound We'lcome to
6 R
[ Tkg_annotations.txt ,,rf fJ"_!_.!_rf;.‘
% DO thvetbge IS TN f_f_ wersion 0.2.34-914bdSalocal
[ AP1_Tuterial ipynt LOGEING: writing to fdata/hail-20200324-8007-8.2.34-014bc8aldca2. log
[H] Creating_BlueFlow ioo...
O Download public 1000 Genomes data

The workshop materials are designed to work on a small (~20MB) downsampled chunk of the public 1000 Genomes dataset,
‘fou can run these same functions on your computer or on the clowd!

Explore genetic data with Hail

Read 1KG inbo Had Like tables, malrix tables can be imported fram a variety of formats: VCF, (BIGEN, PLINK, TSV, ete. Malrix 1abbes can also be read from a "native”™ matrix
table format, Let's read a sample of prepared 1KG data,

Wia represent genetic data as a Hail MatrixTable, and name our variable mt to indicate this,

locus aleles  rsad gual filters infoAC Info. AF info.AM  info BaseQRankSum info ClippingRaniSum  info.DP infa.DS  infoFS info.Ha
locus<GRChAT>  array<str>  str floatB4  seb<sir> array<int32» arraysfloatfds  int32 floaths floaté4  int32  bool  floatSd
150A165 [ETAT] MA G23e+0d MA [518) NAde-01) 5020 - D) 101 17827 fase  1.23e-00
1209077 [GAT] MA  158e+03 A [8) [3.73e-03] 4830 -Ldfe+00 126e-01 14871 faise  5523e+00
1985963 FET) WA 3580402 L 5 [09e-03) 4588 1350+00 -3 Tes00 12398 tase B 34e-01

Mode: Command @ Ln1, Col1  Hailon 100dgencmes_sample.ipynib

Humina




Thank You!

\
- . 4
Frankie Gwynne Paige Burres Ryan Hegarty
Account Manager Inside Sales Sequencing Specialist
fgwynne@illumina.com pburres@illumina.com rhegarty@illumina.com
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