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Accelerate the mastery of biology to advance human 
health

A comprehensive view of biological systems at needed 
resolution and scale

Measurement, understanding and mastery of the Immune 
System

Functional Genomics

10x Genomics mission
Biology at true resolution
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Biology at True Resolution
10x Genomics publications continue to scale
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10x Genomics innovation engine

2016

2015

2017

2018

2019

Next GEM
Platform

Single Cell
Gene Expression

High Definition
Immunology

Linked-Read
Genome 

Sequencing

Visium
Platform

Single Cell
CNV

Single Cell
ATAC

(v3) Single Cell 
Gene Expression

Cell Surface
Proteins

CRISPR
Profile

Antigen
Specificity

Two successful acquisitions
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Solving Problems With Continued Innovation
10x Genomics provides complete solutions

Instruments SoftwareConsumables
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Chromium 
Platform

Visium
Platform

Agenda
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Advances in Single Cell Genomics
Chromium 
Platform

Visium
Platform
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Chromium Single Cell Solutions
A transformative and easily integrated technology

Flexible input
Single cell 

suspensions of 100s 
to 1000s of cells

Flexible throughput
Automated barcoding, 

then library 
construction

Single cell 
sequencing

Use existing short-read 
technologies

Turnkey analysis
Robust, secure, 

maintained, open-
source software
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• Flexible cell input: capture 100s to 1,000s of cells per channel

• Recover up to 65% of cells loaded

• Compatible with whole cells or nuclei* across range of cell sizes

• Enabled with Feature Barcoding technology (Gene Expression & Immune Profiling)

*Single Cell ATAC-seq input is compatible with nuclei only

10x Genomics Single Cell Solutions
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Single-use microfluidics chip

Recovery Well

Gel Bead Well
Sample Well

Chromium Single Cell Solutions
Efficient and scalable cell capture

Easy loading
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Chromium Single Cell Solutions
Efficient and scalable cell capture
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Barcoding single cell transcriptomes and other readouts
10x Genomics single cell technology
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10x Genomics core technology for molecular barcoding 
and partitioning

Barcoded Antibody

Barcoded Antigen

Millions of parallel reactions
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Single cell immune profiling library output

V(D)J

5’GEX

Feature
Barcode

Cells Chromium
Controller

Libraries

Full length paired chains

Whole Transcriptome Profiling
(or)

Targeted Gene Profiling

Surface protein 
profiling

Antigen Specificity
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Multiomic profiling provides true resolution

Targeted gene 
expression

Cell surface protein

Combined gene expression, cell surface protein and TCR / Ig clonotyping 
for every single cell

TCR clonotypes Ig clonotypes+ + +
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Intersection of cellular phenotyping with 
paired TCR repertoire profiling

Cells with TCR clonotypes identifiedCell type annotation based on 
Gene expression and the cell surface 

antibody profile

TCR clonotypes can be assigned on a per cell basis
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TCR sequences are full length and paired
>clonotype2_consensus_1_alpha
AGATCAGAAGAGGAGGCTTCTCACCCTGCAGCAGGGACCTGTGA
GCATGGCATGCCCTGGCTTCCTGTGGGCACTTGTGATCTCCACCT
GTCTTGAATTTAGCATGGCTCAGACAGTCACTCAGTCTCAACCAG
AGATGTCTGTGCAGGAGGCAGAGACCGTGACCCTGAGCTGCACA
TATGACACCAGTGAGAGTGATTATTATTTATTCTGGTACAAGCAG
CCTCCCAGCAGGCAGATGATTCTCGTTATTCGCCAAGAAGCTTAT
AAGCAACAGAATGCAACAGAGAATCGTTTCTCTGTGAACTTCCAG
AAAGCAGCCAAATCCTTCAGTCTCAAGATCTCAGACTCACAGCTG
GGGGATGCCGCGATGTATTTCTGTGCTTATAGGAGCGTGTATTCA
GGAGGAGGTGCTGACGGACTCACCTTTGGCAAAGGGACTCATCT
AATCATCCAGCCCTATATCCAGAACCCTGACCCTGCCGTGTACCA
GCTGAGAGACT

>clonotype2_consensus_1_beta
AGTGACACTGATCTGGTAAAGCCCTCATCCTGTCCTGACCCTGCC
ATGGGCACCAGTCTCCTATGCTGGGTGGTCCTGGGTTTCCTAGGG
ACAGATCACACAGGTGCTGGAGTCTCCCAGTCTCCCAGGTACAAA
GTCACAAAGAGGGGACAGGATGTAGCTCTCAGGTGTGATCCAAT
TTCGGGTCATGTATCCCTTTATTGGTACCGACAGGCCCTGGGGCA
GGGCCCAGAGTTTCTGACTTACTTCAATTATGAAGCCCAACAAGA
CAAATCAGGGCTGCCCAATGATCGGTTCTCTGCAGAGAGGCCTGA
GGGATCCATCTCCACTCTGACGATCCAGCGCACAGAGCAGCGGG
ACTCGGCCATGTATCGCTGTGCCAGCAGCTTAGCGGGACAGGGG
GCACCAAGAGACCCAGTACTTCGGGCCAGGCACGCGGCTCCTGG
TGCTCGAGGACCTGAAAAACGTGTTCCCACCCGAGGTCGCTGTGT
TTGAGCCATCAGAAGCAGAGATCTCCCACACCCAAAAGGCCACA
CTGGTGTGCCTGGCCACAGGCTTCTACCCCGACCACGTGGAGCTG
AGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCAC
AGACCCGCAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCA
GATACTGCCTG
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Intersection of cellular phenotyping with paired Ig 
repertoire profiling
B cell compartment mapped to Ig clonotypes

Cells with Ig clonotypes identifiedCell type annotation based on 
Gene expression and the cell surface 

antibody profile



20© 10X GENOMICS, INC. 2020.

Paired, full length Ig sequences
Paired, full length Ig sequences for B cell compartment

>clonotype1_consensus_1_H
TGGGGACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATTACAGCTC
CTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGG
TGCCCACTCCCAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCT
GGGGCCTCAGTGAAGGTCTCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTC
CATCTCTGGTATTACCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGA
TGGGATGGGTCAGCGGTGACAATGGTGACACAAAGTATGCACAGAAGTTCCAG
GGCAGAGTCACCATGACCACAGACACATCCACGAGTACAGGCTACATGGAGCT
GAGGAGCCTGAGATCTGACGACACGGCCGTGTATTACTGTTCGAGAGACGTCA
GTCCCCACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCACCCACCAA
GGCTCCGGATGTGTTCCCCATCATATCAGGGTGCAGACACCCAAAGGATAACA
GCCCTGTGGTCCTGGCATGCTTGATAACTGGGTACCACCCAACGTCCGTGACT
GTCACCTGGTACATGGGGACACAGAGCCAGCCCCAGAGAACCTTCCCTGAGAT
ACAAAGACGGGACAGCTACTACATGACAAGCAGCCAGCTCTCCACCCCCCTCC
AGCAGTGGCGCCAAGGCGAGTACAAATGCGTGGTCCAGCA

>clonotype1_consensus_1_K
GCCCCTCCAGGCCACGACCAGCTGTTTGGATTTTATAAACGGGCCGTTTGCAT
TGTGAACTGAGCTACAACAGGCAGGCAGGGGCAGCAAGATGGTGTTGCAGAC
CCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCTGGTGCCTACGGGGACATCGT
GATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGGGCCACC
ATCAACTGCAAGTCCAGCCAGAGTGTTTTATACAGCTCCAACAATAAGGAGTAC
TTAGCTTGGTACCAGCAGAAACCAGGACAGTCCCCTAAGCTGCTCATTTACTGG
GCATCCACCCGGGAATCCGGGGTCCCTGACCGATTCAGTGGCAGCGGGTCTG
GGACAGATTTCACTCTCACCATCAGCGGCCTGCAGGCTGAAGATGTGGCAGTT
TATTACTGTCAGCAATATTCTAGTACTCCGTACACTTTTGGCCAGGGGACCAAG
CTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCT
GATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGG
TAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGC
CTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAA
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Single Cell Immune Profiling
Feature Barcoding Technology: Cell Surface Protein

• TotalSeq™- C	Oligo	Conjugated	Antibodies	
specific	for	the	Chromium	Single	Cell	Immune	
Profiling	Solution	with	Feature	Barcoding	
Technology

• Menu	focus	on	antibodies	for	immune	profiling	
in	human,	custom	also	available

• Enables	highly	multiplexed,	simulations	profiling	
of	cell	surface	proteins

• For	more	info:	
https://www.biolegend.com/totalseq
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Single Cell Immune Profiling
Feature Barcoding Technology: Antigen Mapping

• dCODE™	Dextramer®	Oligo	Conjugated	
Dextramers	specific	for	the	Chromium	Single	Cell	
Immune	Profiling	Solution	with	Feature	
Barcoding	Technology

• Menu	focus	on	conventional	T	cells	(MHC	I	+	
MHC	II)

• Enables	highly	multiplexed	TCR	pMHC	antigen	
specificity

• For	more	info:	
http://www.immudex.com/products/dcode-
dextramer.aspx
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Huge gains in gene expression sensitivity in v2

Raw reads per cell

40% more 
UMIs

Median genes per cell

55% more 
genes with v2 

40% more 
UMIs with v2 

Raw reads per cell
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1,000 Human PBMCs
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Raw reads per cell

40% more 
UMIs

Median genes per cell

Raw reads per cell
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...allows for reduced sequencing depths

67% reduction in 
sequencing for the 

same gene sensitivity

54% reduction in 
sequencing for the 
same UMI detection

1,000 Human PBMCs
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How it works

10x Barcode = Cell ID
GEMs = Gel beads in EMulsions
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Feature Barcoding technology
Multimodal measurements from the same cell

CRISPR Screening Cell Surface Protein

+

Gene Expression
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• Presentation of direct capture of guide RNAs for pooled 
single cell CRISPR screens using 10x Genomics 
Chromuim Single Cell Gene Expression 3’RNA and 5’RNA 
solutions.

• Greater versatility demonstrated by direct priming of guide 
RNAs versus indirect identification by index transcipts 
(Perturb-Seq)

• The authors demonstrated the utility of the direct capture 
approach for high-throughput investigation of interactions 
between the cellular processes involved in cholesterol 
biogenesis and DNA repair.

• Targeted gene expression panels based on hybridization-
based capture approach enabled the cost-effective analysis 
of focused panel of genes at single cell resolution.

Combinatorial single-cell CRISPR screens by
direct guide RNA capture and targeted sequencing
Direct guide RNA capture improves efficacy of pooled CRISPR interference screens

Replogle et al 2020, nature biotechnology, https://doi.org/10.1038/s41587-020-0470-y
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Advances in Spatial Genomics
Chromium 
Platform

Visium
Platform
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Gain a Complete View of Biology with Single Cell and 
Spatial Analysis

Complementarity of single cell and spatial methods from 10x Genomics

Images and concept courtesy of Bo Xia, NYU School of Medicine

Single Cell RNA-seq

• Identify distinct cell 
types and their gene 
expression profiles

Bulk RNA-seq

• Get a general idea about 
gene expression but 
lacks cellular or spatial 
resolution

Spatial Transcriptomics

• Visualize gene 
expression profiles with 
tissue context

Functional Tissue

• Single cell plus spatial 
analysis provides the 
spatial organization of 
distinct cell types and 
their gene expression 
profiles 

+

Chromium Single Cell Gene 
Expression Products

Visium Spatial Gene 
Expression
Products
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Visium Platform: Rich Spatial Characterization 

Visium 
consumables

Next generation 
sequencer

Analysis and 
visualization software

Sample
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Unbiased gene expression at high spatial resolution
Utilizing poly-A capture and unique spatial barcodes 

Visium Spatial Gene 
Expression Slide

Capture Area with 
~5000 Barcoded 

Spots

Visium Gene 
Expression Barcoded 

Spots
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Sample Prep
Cryosectioned tissue 

slice

Stain and Visualize
H&E stain and image

Capture RNA
Permeabilize cells, capture 

mRNA

Library Prep 
Digest tissue and collect 

labeled molecules

Visium Sample & Library Prep Workflow

< 1 Day (many available stopping points)
From sectioned tissue to sequence-ready libraries
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Spatial Transcriptomics

Visium Improvements
Increased resolution Increased sensitivity
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Spatial Transcriptomics Visium

1 DAY

3 DAYSShortened 
workflow Visium

Spatial Transcriptomics 

.t
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Visium Spatial Gene Expression 

H&E Tissue Section 

Mouse Brain
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Image Data Gene Expression 
Clustering

Gene Expression Data (t-
SNE)

Start with the Gene Expression Data or Image data of the Same Section
Image or Gene Expression Driven Analysis of Spatial Data
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Spatially Resolved Expression in the Mouse Brain  
Hippocampal Gene Expression Coincides with Known Gene Expression Patterns
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https://doi.org/10.1016/j.cell.2020.05.039
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• Profiling of 10 human skin SCCs and matched normal skin via scRNA-seq, ST, and MIBI

• Tumor-specific keratinocytes (TSKs) reside within a fibrovascular niche at leading edges of tumor tissue

• Distinct ligand-receptor and spatial niche associations for tumor and stromal cells

• Subpopulation essential tumorigenic gene networks defined by in vivo CRISPR screening

Ji et al., 2020, Cell 
Integration of Single Cell and Spatial Gene Expression

https://doi.org/10.1016/j.cell.2020.05.039
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Seurat Support for Spatial Analysis
Spatial Analysis Tools: Single Cell Integration

Single Cell Neuron Annotations Gene Signatures Mapped into Spatial GEX Clusters
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https://satijalab.org/seurat/v3.1/spatial_vignette.html
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Cell	Ranger	
Data	Processing

Data	QCData	Visualization	
with	Loupe	Browser	

Advanced	Analysis	
and	Results

Experimental	Design

Support through your experimental workflow
● Discussion	with	local	Science	&	Technology	Advisor	(STA),	

Field	Application	Scientist	(FAS)

● Email	10x	Support	Team
● Software	training	from	FAS
● Support	site	documentation	

and	software	tutorials

● Data	QC	Technical	Note
● Email	10x	Support	Team

● Email	10x	Support	Team
● Support	site	documentation	and	

software	tutorials

● 10x	customer	publications
● 10x-pert	&	customer	webinars
● Email	10x	Support	Team
● Open-source	community	tools
● 3rd	party	analysis	services	and	

products

support@10xgenomics.com
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Thank you!
Your Local 10x Genomics Team

Christine Kao
Senior Inside Sales Specialist
christine.kao@10xgenomics.com

Nicole Abreu, PhD
Science & Technology Advisor
nicole.abreu@10xgenomics.com

Adam Bemis, MS
Field Application Scientist
adam.bemis@10xgenomics.com

Paul Scott
Sales Executive
paul.scott@10xgenomics.com
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Compatible Tissues and Species with More to Come

Human	Tissue	(Healthy/Diseased)
Brain,	Cerebellum	(Healthy)

Brain,	Cerebral	Cortex	(Healthy,	Glioblastoma	Multiforme)

Breast	(Healthy)

Breast	(Invasive	Ductal	Carcinoma)

Breast	(Invasive	Lobular	Carcinoma)

Breast	(Triple	Negative	Breast	Cancer)

Heart	(Ventricle,	Healthy,	Myocardial	Infarction)

Kidney	(Healthy,	Nephritis)

Large	Intestine	(Colorectal	Cancer)

Lung	(Healthy,	Papillary	Carcinoma)

Lymph	node	(Healthy,	Inflamed)

Ovaries	(Tumor)

Spinal	Cord	(Healthy)

Spleen	(Healthy,	Inflamed)

Mouse	Tissue	(Healthy/Diseased)
Brain	(Healthy)

Brain,	Embryonic	(Healthy)

Eyes	(Healthy)

Heart	(Healthy)

Kidney	(Healthy)

Large	Intestine	(Healthy)

Liver	(Healthy)

Lungs	(Healthy)

Ovary	(Healthy)

Quadriceps	(Healthy)

Small	Intestine	(Healthy)

Spleen	(Healthy)

Stomach	(Healthy)

Testes	(Healthy)

Thyroid	(Healthy)

Tongue	(Healthy)

https://support.10xgenomics.com/docs/Spatial_GEX_tissues


