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Agenda Focus on NextSeq Applications

● Our Background and Mission

● Instrumentation

● WGS-large genomes, small genomes, metagenomics

● WES

● RNA-Seq

● Single-Cell

● Data Storage and Analysis
- BaseSpace Sequence Hub
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Who We Serve
Innovation drives expanding market opportunities

Research

Forensics Agriculture

Complex Disease

Reproductive Health Oncology

Consumer

Genetic Health BioPharm

Infectious Disease

Population Sequencing
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>90% of the world’s sequencing data have been 
generated using Illumina sequencers.

Proven SBS chemistry
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Sample to Answer Integration  
From library prep to downstream informatics & knowledge generation

AnswerLibrary Prep Sequence

For Research Use Only.  Not for use in diagnostic procedures.
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NextSeq 500-550

$1040–4260 | run*

20–120 | Gigabases

130–400 million | reads

Up to 300 cycles
(2 x 150 bp) 29hr run

Genomes, Exomes,
Transcriptomes
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Whole Genome
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procedures.

Human WGS Complex Genomes Small Genomes

A
pp

lic
at

io
ns

● Cancer Genomics

● Variant Detection

● Genetic Risk Studies

● Population Genetics

● Agrigenomics (maize, 
wheat, bovine, etc.)

● Model Organisms (fruit fly, 
mouse, zebrafish, etc.)

● Plant/Animal Research

● Human Microbiome

● Microbiology

● Public Health Research

● Amplicon Sequencing

● Metagenomics

Se
qu

en
ci

ng
 E

xa
m

pl
es ● Human Genome (3.2 Gb), 

NovaSeq™ System, S2 Kit, 
30x, 8 samples/flow cell

● Human Genome (3.2 Gb), 
HiSeq™ X System, v2.5, 
30x, 8 samples/flow cell

● Fruit Fly Genome (175 
MB), NextSeq™ 550 
System, v2 Kit, 30x, 22 
samples/flow cell

● Mouse Genome (2.7 Gb), 
HiSeq™ 4000 System, v1 
Kit, 30x, 8 samples/flow 
cell

● E.Coli (4.6 Mb), MiniSeq™

System, 30x, 50 
samples/flow cell

● Plasmids/Amplicons (650 
kb), MiSeq™ System, 
1000x, 11 samples/flow
cell

Human Large Small
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Introducing Nextera™ DNA Flex Library Prep 
gDNA, Blood, Saliva, Microbes

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

gDNA
User guide & kit 
supported process

Blood
User guide & kit 
supported process
Blood input requires 
Illumina Flex lysis 
reagent

Blood punch card
Demonstrated 
protocols available 
at Illumina.com

Saliva
User guide & kit 
supported process
Saliva input 
requires Oragene 
saliva collection kit

Microbial colony
Demonstrated 
protocols available 
at Illumina.com

B
Add DNA to bead-linked 
transposomes (BLT)
Transposome attached to magnetic beads 

Isolate and purify DNA
gDNA, blood, saliva, or microbe A

C DNA is tagmented and 
remains bound to the bead

No additional tagmentation can 
occur after bead saturation 

Allowing a large DNA input range (1–
500ng)

Resulting in consistent insert size and 
normalized libraries
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Wide DNA Input and Normalized Libraries 
Consistent insert sizes and Normalization 

● Consistent insert size obtained with 
the use of a wide DNA input range 

With Nextera DNA Flex, precise input quantification is not required 
to yield consistent DNA insert sizes and normalized libraries

*Data maintained in Illumina internal files 2017

● Normalized libraries are be 
obtained with: 
- 100ng-500ng gDNA input
- Use of the liquid blood, saliva, dried 

blood, or bacterial colony protocol

For Research Use Only.  Not for use in diagnostic procedures.
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Nextera™ DNA Flex Library Prep Kit
gDNA, Blood, Saliva, Microbes

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

gDNA
User guide & kit 
supported process

Blood
User guide & kit 
supported process
Blood input requires 
Illumina Flex lysis 
reagent

Blood punch card
Demonstrated 
protocols available 
at Illumina.com

Saliva
User guide & kit 
supported process
Saliva input 
requires Oragene 
saliva collection kit

Microbial colony
Demonstrated 
protocols available 
at Illumina.com

B
Add DNA to bead-linked 
transposomes (BLT)
Transposome attached to magnetic beads 

Isolate and purify DNA
gDNA, blood, saliva, or microbe A

C DNA is tagmented and 
remains bound to the bead

No additional tagmentation can 
occur after bead saturation 

Allowing a large DNA input range (1–
500ng)

Resulting in consistent insert size and 
normalized libraries

● Three Key Points

● 1) Wide input range with consistent library sizes

● 2) Normalized ready to sequence libraries 

● 3) 3.5 to 4 hours from sample to sequence ready libraries

● 4) Biological samples 

● 5) WGS, Metagenomics, Amplicons (Ideal for the NextSeq)



12

Whole Exome
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Enabling High Performance Workflows for Exome 
Enrichment

Current New

Order 1 
Catalog Number 

Illumina components

Inclusive configurations Modular configurations

Library Prep

xGen® Blocking 
Oligos

Indexed Adapters

xGen®

Lockdown

Purchase enrichment 
and panels from partners

Purchase library prep and indexed 
adapters separately from Illumina

Decoupled Kit 

For Research Use Only.  Not for use in diagnostic procedures.
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TruSeq®-xGen® Exome Workflow
Fragment DNA 

Repair Ends

Adenylate 3’ Ends

Ligate Adapters

Prepped Library

1

4

3

2

TruSeq DNA Library prep 
for Enrichment

Add 2 PCR cycles 
(10 instead of 8 cycles)

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

~ 9 hours5-6 hours
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Efficiency Matters 
On-target efficiency reduces sequencing required

TruSeq Exome
(Illumina)

TruSeq - xGen Exome
(Illumina-IDT)

% On-Target Reads >80% >90%

Target coverage at 20X >90% >96%

Mean Coverage Required 100x 50x

Sequencing 8 Gb 3.5 Gb

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

Data generated from 23M reads (3.5Gb) on a HiSeq 2500 in Rapid Run Mode (TruSeq) or NextSeq High Output Mode (Nextera) using Enrichment 3.0 App on BaseSpace Sequence Hub. Data 
on file at Illumina 2017. Dataset available on BaseSpace.
*Compares requirement of 8Gb of sequencing for TruSeq Exome enrichment workflow to 3.5Gb for xGen Exome Enrichment workflow to achieve over >90% of target coverage at 20x 

Pool multiple pre-enrichment libraries to maximize throughput
55% fewer Gb of sequencing required*
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Sequence More for Less
Load more samples per run

S2

HiSeq®

2500

HiSeq®

4000

NextSeq®

NovaSeq™

Exomes / Flowcell& Price / Sample#

8Gb
(100x mean coverage)

4Gb
(50x mean coverage)

66* 132*

48 96

39 78

6 12

8Gb
(100x mean coverage)

4Gb
(50x mean coverage)

$284 $142

$236 $118

$509 $277

$464 $232

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

& Human 48Mb exome at 100X mean coverage
# Sequencing cost only; library prep not included. Sequencing reagent cost in USD divided by number of samples.  
* Pending release of individual addressable lanes
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RNA-Seq
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Illumina’s Suite of RNA Library Prep Solutions

Total RNA-Seq mRNA-Seq/ GEx Profiling Targeted
Profiling

miRNA
Analysis

TruSeq
Stranded Total

RNA

TruSeq
Stranded mRNA

TruSeq
Stranded          

RNA Access

TruSeq Targeted 
RNA Expression

TruSeq small
RNA

• Coding + ncRNA
• Transcript-level 

abundance
• Splicing Analysis
• Fusion Discovery
• FFPE compatible
• Any species

• Coding RNA
• Transcript-level 

abundance
• Splicing Analysis
• Fusion Discovery

• Human Exonic
RNA

• Transcript-level 
abundance

• Splicing Analysis
• Fusion Discovery
• FFPE Compatible

• 10s-1,000s of 
targets

• Max 384 samples
• Coding + ncRNA
• Transcript-level 

abundance
• Fusion Validation
• FFPE Compatible

• miRNA
abundance

• miRNA
discovery

For Research Use Only.  Not for use in diagnostic procedures.
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RNA	Library	Prep	Chemistries

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

RNA Isolation Library Prep Sequencing Data Analysis
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TruSeq Stranded mRNA
PolyA RNA-Seq for Cost Effective Transcriptomes

● PolyA pull down for quantification 
of mRNAs in eukaryotic samples

● Quick and cost effective library 
prep

● Maintains strand information for 
delineation of sense/antisense 
transcription

● Requires ~25M reads for average 
mammalian studies

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

RNA Isolation Library Prep Sequencing Data Analysis
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● Ribosomal depletion allows use across many organisms and cell types

● Provides high quality results, from low quality samples, including FFPE

● Requires ~50M reads for average mammalian studies

TruSeq Total RNA
Versatile solution for discovery

Ribo-Zero depletion can target human, mouse, 
rat, plant, globin, gram negative and gram 

positive bacteria, yeast, drosophila, cow, dog, 
epidemiological mixes, and more!

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

RNA Isolation Library Prep Sequencing Data Analysis
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TruSeq RNA Exome
Quality data from degraded and low input human RNA

TruSeq RNA	Access	enriches	for	the	human	exonic RNA	from	
degraded/lot	input	samples

Requires	10ng	fresh	RNA,	as	low	as	20-100ng	FFPE	RNA

Correlates	with	mRNA	and	Total	RNA	data

FFPE Fresh/Frozen

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

RNA Isolation Library Prep Sequencing Data Analysis
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Hot Topic: Single Cell RNA-Seq

For Research Use Only.  Not for use in diagnostic procedures.
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Single Cell Analysis

Klein et. al., Cell, 2015
Grun et. al., Nature Letters, 2015

Dueck et. al., Genome Biology, 2015

Lovatt et. al., Nature Methods, 2014

Kolodziejczyk et al., 2015, Cell Stem Cell

For Research Use Only.  Not for use in diagnostic procedures.
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Single Cell Analysis

For Research Use Only.  Not for use in diagnostic procedures.
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Bulk vs Single-Cell Genomics

Claire Welsh/Nature Amir Giladi and Ido Amit
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Assessing Cell-to-Cell Heterogeneity

● Understand composition of 
complex cell mixtures

● Discover rare cell types

● Determine ratios of cell types 
within a complex tissue or 
tumor

● Determine specific cell types 
driving a disease pathology

Heterogeneous 
tissue or tumor

Component 1

C
om

po
ne

nt
 2

PCA

cell type A

cell type B

cell type Dcell type C

Trapnell, et. al. F1000 Research, 2016

For Research Use Only.  Not for use in diagnostic procedures.
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Mapping of Cellular Trajectories

● Time series data to map 
cell developmental 
trajectories over a 
dynamic process

● Study of differentiation 
over time

● Study signal responses 
to external stimuli ex: 
drugs, heat, etc…

Lineage A

Component 1

C
om

po
ne

nt
 2

trajectory analysis pipeline

Trajectory 
A

Trajectory B

Lineage B

t0 t1 t2

Trapnell, et. al. F1000 Research, 2016

For Research Use Only.  Not for use in diagnostic procedures.
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Assessing Heterogeneity in Cancer

● Used single-cell 
whole exome and 
whole transcriptome 

● Cells grouped into 
clusters based on 
CNV

Tirosh et al., 2016, Science

For Research Use Only.  Not for use in diagnostic procedures.
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Revealing Cellular Taxonomy

Tasic et al., 2016, Nature Neuroscience

For Research Use Only.  Not for use in diagnostic procedures.
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Hot Single-Cell Applications

Single-Cell Pooled CRISPR Screens

Single-Nuclei sequencing

Single-Cell T Cell or B Cell Receptor Sequencing

Single-Cell ATAC-seq

Single-Cell Epitope Detection

Single-Cell Preservation methods and considerations

Single-Cell Multiplexing, Multiplet Detection, and Batch Effect

SNV detection in Single Cell DNA 
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ASHG 2014 Annual Meeting

Sequence Hub Cloud

Simplifying bioinformatics

For Research Use Only.  Not for use in diagnostic procedures.
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Multiple Layers of Security

● Secure Data
- Data encrypted in transit, Genomic data 

encrypted at rest, 
- Access control, activity logging

● Secure Employees
- Background checks, training on secure 

development 
- Training on HIPAA

● Secure Physical Environment
- Built on AWS, ISO 27001 certified data centers

● Secure Application
- Code reviews, penetration testing

For Research Use Only.  Not for use in diagnostic procedures.
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Four Key Features

Plug and play with tight instrument integration

Simple push-button analysis with public and private analysis tools

Easy sharing and collaboration worldwide

Advanced automation and integration

1

2

3

4

For Research Use Only.  Not for use in diagnostic procedures.
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● Register for a free account 

Basespace.illumina.com

● Import free public data in to 
your account

● Peruse an app catalog of 90+ 
and growing push-button 
analysis pipelines

Getting started with BaseSpace

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

RNA Isolation Library Prep Sequencing Data Analysis
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3

• Over 90 published Apps supporting all of Illumina library prep kits
— TruSeq Amplicon, TruSeq Targeted RNA, TruSight RNA Pan-Cancer, TruSight Tumor 15

Simple push-button analysis with public and private analysis tools

FASTQ Toolkit FastQC Kraken
Metagenomics

NextBio Annotates RNA-
Seq

NextBio Transporter

SRA ImportProkka Genome 
Annotation

VCAT

SRST2Velvet de novo Assembly SRA Submission

String Graph
Assembler

ChIPSeq MethylKit

Rescaf

BWA Aligner

IGV

PicardSpace

18 Sequence Hub Labs Apps
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3

• Over 90 published Apps supporting all of Illumina library prep kits
— TruSeq Amplicon, TruSeq Targeted RNA, TruSight RNA Pan-Cancer, TruSight Tumor 15

Simple push-button analysis with public and private analysis tools

DeepChek-
HBV, HCV, 

HIV

EDGC 
Annotat

or

Elastic Genome 
Browser

GeneTalk Variant 
Analyzer

GENIUS 
Metagenomics: 

Know Now

Genome 
Profiler

Genomatix
Pathway System

LoFreq Rare 
Variant Caller

iPathwayGuide

MyFL
q

Melanoma 
Profiler

MetaPhlA
n

NovoalignOncoM
D

PathSEQ
Virome

PEDANT
Sequence-
Analyzer

Protein 
Expression
Assembler

Protein 
Expression
Workflow

QIIME

SPAdes Genome 
Assembler

SWATH Atlas

RNA-Seq
Translator

Phy-Mer

miRNA 
Analysis

Variant 
Interpreter

Bed Graph 
Converter

MiXCRNuGen
Enrichment App

34 Third-Party Apps
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In Closing…

● NextSeq ideal for:
- WGS (small to medium sized genomes, metagenomics)
- WES
- RNA-Seq
- Single-Cell

● Core lab is ready and able… now
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We are Here for You!

YOU

Territory Account
Manager

Sequencing 
SpecialistTech Support

Benchtop 
Sequencing Sales 

Representative
Clinical Specialist

Concierge Field Application
Scientist

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


