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Core laboratories are an integral partner to vendors within the 

broader genomics ecosystem
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Core labs democratize sequencing by helping researchers access 

equipment and expertise that would be otherwise inaccessible

Cost and lack of bioinformatics experience are 
major barriers to entry 

There’s an “intimidation barrier” to NGS due to 
its relative complexity vs traditional methods

Core labs play a major role in educating the 
campus community about genomics fundamentals



Illumina is looking to partner with core labs to broaden the 

reach of genomics to more researchers 

Content for researchers that 

are new to sequencing

Resources for core labs to 

promote facility services

Technology advancements to 

improve the core experience
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New to Next Generation Sequencing (NGS)

Showing customers the value of collaborating with core 
labs and driving new research



For most research customers, using NGS is a journey that 
starts small, but grows as they build expertise and confidence

6

Experienced NGS 
UsersRecent NGS AdoptersNew to NGS

Experienced researchers do 

not fear complexity and are 

ready to reduce inference 

from data by combining 

omics or using higher depth 

approaches.

Researchers who start 

using NGS almost invariably 

do so via outsourcing

(usually at a local core lab). 

New to NGS refers to the 

majority of researchers in 

biology that do not currently 

use NGS for research. 



New to NGS is a set of educational resources that helps 
researchers learn about NGS and promotes new 
customer relationships at core labs. 
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New to NGS focuses on affordable, well-established methods, not products

Key Themes:

• You don’t need to be an expert to get started, collaborate with your local core lab.

• Sequencing is more accessible and cost-effective than ever before, especially with counting methods

• A modern look at why and when it makes sense to cast a wider net vs targeted approaches. 

Key methods for getting started with NGS:

• Bulk RNA Sequencing

• Single Cell RNA Sequencing



New to NGS eBook
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An accessible introduction to illumina sequencing intended to overcome common 

intimidation barriers and promote collaboration with core labs



Infographics focus on grad students and postdocs who got started with 
genomics via core lab collaborations
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New to NGS articles in GEN and The Scientist 
focus on introduction to common sequencing 
methods and experiences of real users
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• Explore stories of NGS 

becoming a crucial tool for 

early career researchers

• How a network of genomics 

core labs with Illumina 

technology can help 

researchers gain expertise 

and confidence in NGS 

approaches

• Focus heavily on actual user  

interviews so that the case 

for NGS is made from their 

real world perspective



New to NGS Poster in The Scientist
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iResources, a new online portal exclusive to core lab facilities 
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iResources is an online destination that allows core lab 

members access to Illumina-provided content in one place
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Asset Library provides educational content and marketing 

materials for core labs to promote their services and expertise
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Education section specifically for new core lab team members
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iResources Community has the latest news in genomics and 

sequencing and links to the ABRF Community Site
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Links both for Illumina events and webinars and ABRF 

conferences (like WACD!)



Join now to access our new source of core lab content.

Give us feedback! What else would you like to see?

iresources@illumina.com

iResources Core Lab Portal

We’re just getting started together!
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Technology updates and 

innovation roadmap
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1 Compared to NovaSeq 6000.
2 Preliminary results of streamlined LCA conducted by external party regarding climate impact per Gb of genetic 

code of NovaSeq X 10B. 300 cycle kit compared to NovaSeq 6000 S4 300 cycle kit per Gb of genetic code.
3 High-quality whole genome sequencing at scale with alignment, variant calling and lossless compression. $200 

genome will be enabled by the 25B flow cell on NovaSeq X Series in Q4 of 2023.
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The NovaSeqTM X Series provides more power to unlock the 

genome

Genome with analysis3$200

Powerful

Only high-throughput instrument 
with integrated analysis

Genomes per year

Cost-Effective

Sustainable Reduction of 
climate change 
impact2

Reduction 
in wasteOnly high-throughput instrument 

with ambient ship reagents

2x speed improvement
2.5x throughput improvement1

>20,000

61% 90%

XLEAP-SBSTM Chemistry

The NovaSeq X Series has >40 new patents pending, and took 5 years 
and 1,500 scientists, engineers, developers, and designers to create
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Higher performance with XLEAP-SBS chemistry on NovaSeq 

X series and NextSeqTM 1000/2000

Novel Polymerase

Faster incorporation, higher fidelity

X-Block, X-Linker, X-Dyes

Most resistance to heat,~50x more stable in 

solution, ~500x more stable lyophilized, faster 

block cleave

Enables ambient shipment*

O

X-Block

X-Linker

X-Dyes

Base

Sugar

ppp

Faster cycle times

Greater accuracy

More sustainable**

*Ambient shipment currently on NovaSeq X series only 

**as compared to NovaSeq 6000



Illumina continues to demonstrate industry-leading 

performance – NovaSeq X data exceeds specifications

• NovaSeq X 10B specifications:

• Data by Q-score: 85% ≥Q30

• Yield: 3 Tb

• Unbinned Q-scoring shows most bases ≥ Q40*

• 2.41 Tb of called bases measured ≥Q40 

• Human PCR-free WGS 2x150 bp run
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*Data generated with NovaSeq X 10B flow cell while measuring un-binned Q-scores via R&D configuration of RTA basecalling software



NovaSeq X + DRAGENTM – more accurate variant calling 

• Reported quality claims must align 

with assay accuracy to hold value  

• Market participants claim higher 

%>Q40 output yet final accuracy 

results do not reflect an advantage

• Example: >30x human whole genome 

PCR-free (HG002 / NA24385)
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https://go.elementbiosciences.com/access-seq-datasets-060622



24
For Research Use Only.  Not for use in diagnostic procedures.

Shrinking the Environmental Impact of High-Throughput 

Sequencing

The NovaSeq X Series is the only high-throughput instrument with ambient ship reagents

1 Preliminary results of streamlined Life Cycle Assessment (LCA) conducted by external party regarding climate impact (per Gb of genetic code of NovaSeq X 10B 300 cycle kit compared to NovaSeq 6000 S4 300 cycle kit for the US market, and 41% 

reduction for UK market (savings are reduced for UK due to replacement of some air freight with truck transport) 

Reduction of 
climate change 
impact161%

90% Reduction 
in waste

90% Reduction 
in weight
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More multiomics than ever before with 25B and better 
batching with 1.5B on the NovaSeq X series in Q4 2023

TranscriptomicsProteomics

Epigenomics Genomics

1.5B Flow Cell

≥1.6B clusters
~165-500 Gb
100c, 200c, 300c

≥85-90% Q30

~13-21 hrs

25B Flow Cell

≥26B clusters
~8 Tb

300c

≥85% Q30

~48 hrs
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The NextSeq 1000/2000 has revolutionized benchtop sequencing

11 kit configurations with read lengths from 

<50bp to 2x300 bp; supports wide range of 

applications, from microbes and panels to 

large genomes

On-board denature & dilute, cluster generation 

simplifies run set up, onboard DRAGEN 

delivers simple, accurate and integrated 

analysis, no wash maintenance needed

Streamlined 

Workflow

Flexible and 

Scalable

Coming in H1 2024, XLEAP-SBS Chemistry 

will unlock the next level of scale, cost 

efficiencies, and capabilities

Continuous 

Innovation

A field-tested solution for providing reliable 

and consistent results, with thousands of 

publications and 1800+ system placements

Illumina 

Quality
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Longer reads capabilities on NextSeq 1000/2000 enables 

customers to expand applications and scale more efficiently

P1 & P2 600c kits 100M & 300M

34 hr & 44 hr

60Gb & 180Gb

For Research Use Only.  Not for use in diagnostic procedures.
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Metagenomics, immune repertoire, sWGS

≥ 80% of bases higher than Q30

RE AD NUM BE R

R U N TIM E

OUTP UT

AP P LICATI ONS

QUALIT Y



28For Research Use Only. Not for use in diagnostic procedures.

NextSeq 1000/2000 with XLEAP-SBSTM Chemistry will unlock 

the next level of scale, cost efficiency and capabilities

500Gb, 1.7B Reads** Improved run time and performanceXLEAP SBS
New P4 Flow Cell* Existing P1/P2/P3 Kits

*Available only on the NextSeq 2000. **Preliminary spec target only. 500Gb for P4 300c kit.

Pricing improvements for all new XLEAP-SBS kits

XLEAP-SBS compatibility will be available with a FREE software upgrade upon release

Coming Q1 2024 Coming Q2 2024
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P4 available to order Q1 2024

~1.7B Clusters

50 cycles
~83 Gb
12-13 hrs

100 cycles
~167 Gb
19-20 hrs

200 cycles
~333 Gb
31-32 hrs

P4 reagents powered by XLEAP-SBS chemistry on NextSeq 2000
A variety of read lengths for application flexibility at scale

300 cycles
~500 Gb
43-44 hrs

For Research Use Only. Not for use in diagnostic procedures.
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NextSeq 1000/2000’s flexibility enables customers to expand 

applications and scale efficiently

2x150

2x100

2x50 or below

2x300

P2 P3

De novo assembly (sWGS)

Targeted metagenomics

Shotgun metagenomics, 

metatranscriptomics

Immune Repertoire Profiling

RNA-Seq & Gene Expression

Single Cell & Spatial Profiling

Exome & Large Panels

WGS & Liquid biopsy 

Targeted Panels (amplicon, enrichment) 

Improved batching 

size for scalability

Faster TAT and increased 

batching flexibility

P1

Enabling 

read length 

dependent 

applications

P4
Coming Q1 2024

P4 will maximize batching 

and scale for applications 

such as exome, single cell, 

and spatial sequencing on a 

benchtop system

For Research Use Only. Not for use in diagnostic procedures.
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XLEAP-SBS drives improved quality and performance on 

NextSeq 1000/2000

Data collected on R&D NextSeq 1000 / 2000 system.

Greater than 50% reduction in phasing and prephasing

relative to standard Illumina SBS chemistry on NextSeq 1000/2000



-43%

-49%

XLEAP-SBS 600 cycle kits improves data quality on NextSeq

1000/2000
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XLEAP-SBS error rates are significantly lower 

than current SBS Chemistry error rates

Testing demonstrates high quality data, especially 

at the end of the read length
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XLEAP-SBS enables improved sequencing costs for data 

intensive methods with the P4 flow cell

Whole Exome Sequencing Transcriptomics Single Cell RNA

33For Research Use Only. Not for use in diagnostic procedures.

R
e

la
ti
v
e

 c
o

s
t*

*Preliminary P4 pricing estimate



NextSeq 1000/2000 is the only benchtop sequencer with 

integrated, onboard analysis—at no extra cost

• Provides secondary analysis up to 16x 

faster than open-source methods

• Saves up to 80% on storage costs with 

DRAGEN ORA file storage

• Achieves ~4x lossless compression of 

FASTQ files

• Enables push button analysis, integrated 

with the instrument, at no additional cost 

34

Save >$100K over 5 years*

*Assuming data is analyzed with DRAGEN onboard and stored with Illumina cloud platforms (ICA or BaseSpace). Savings will vary.

For Research Use Only.  Not for use in diagnostic procedures.
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DRAGEN v4.2 coming to NextSeq 1000/2000 in Q1 2024 –

more accurate and comprehensive than ever before

Efficiency
• Increase ORA compression speed up to 30% when mapping/align step is enabled

• Runtime improvements for joint genotyping pipelines compared to previous release

Accuracy
• Enhanced Multigenome (graph) reference and Machine Learning (ML) improve small variant calling accuracy

• Improved CNV and Structural Variant calling accuracy

• New targeted callers for higher genotyping accuracy - HBA, LPA and RH, CYP21A2

• Accurate genotyping for 5 more pharmacogenes: BCHE, ABCG2, NAT2, F5, UGT2B17

Comprehensiveness
• Support for Telomere-to-Telomere CHM13 v2.0 reference

• DRAGEN Amplicon with CNV and SV support

• DRAGEN Germline with high sensitivity mode

• Sex chromosome low allele frequency variant support

• Imputation for haploid species and sex chromosomes

• Integrated RPIP/UPIP secondary analysis pipelines (Beta)



Connected Software enables both discovery and development

Literature Mining

Populations

Genetic Disease

Oncology

Infectious
Disease

Multiomics
Discovery

Lab Informatics Run & Sequence

Reproductive 
Health

Secondary Analysis Bioinformatics Platform
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Connected 

Analytics
Clarity LIMS™ DRAGEN™

DRAGEN & ICA 

Notebooks

Correlation Engine

ICA Cohorts

Explify™

Emedgene™

Connected Insights*

VeriSeq™NIPT 

Solution v2**

BaseSpace™

Illumina Connected Software
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n
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* Not available in all countries. Illumina Connected Insights supports user-defined tertiary analysis through API calls to third-party knowledge sources.

** For In Vitro Diagnostic Use – Not available in all countries



Thank you

samhester |  shester@illumina.com

Sam Hester


	Template
	Slide 1: Enabling core laboratories to expand access to genomics
	Slide 2
	Slide 3
	Slide 4
	Slide 5: New to Next Generation Sequencing (NGS)
	Slide 6: For most research customers, using NGS is a journey that starts small, but grows as they build expertise and confidence 
	Slide 7: New to NGS is a set of educational resources that helps researchers learn about NGS and promotes new customer relationships at core labs. 
	Slide 8: New to NGS eBook
	Slide 9: Infographics focus on grad students and postdocs who got started with genomics via core lab collaborations
	Slide 10: New to NGS articles in GEN and The Scientist focus on introduction to common sequencing methods and experiences of real users 
	Slide 11: New to NGS Poster in The Scientist 
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Technology updates and innovation roadmap
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Shrinking the Environmental Impact of High-Throughput Sequencing
	Slide 25
	Slide 26
	Slide 27: Longer reads capabilities on NextSeq 1000/2000 enables customers to expand applications and scale more efficiently
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37: Thank you


