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Chromium Next GEM Single Cell Multiome
ATAC + Gene Expression Data Comparison

Introduction

The Chromium Next GEM Single Cell Multiome +
Gene Expression provides a comprehensive, scalable
multiomic approach for simultaneously profiling
epigenomic landscape and gene expression in the
same single nuclei. This technical note highlights the
sensitivity and consistency at which both ATAC and
gene expression data are captured by this multiomic
approach as compared to the standalone Chromium
Next GEM Single Cell ATAC v1.1 and Chromium Next
GEM Single Cell 3" Gene Expression v3.1 assays.

Chromium Next GEM Multiome Single Cell
ATAC + Gene Expression Workflow

The Chromium Next GEM Single Cell Multiome ATAC +
Gene Expression (GEX) assay generates paired ATAC and
GEX libraries from a single nuclei sample. The libraries
can be sequenced and the data analyzed and visualized
using Cell Ranger ARC and Loupe Cell Browser for
assessing single cell gene expression and chromatin
landscape.
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Methods

Nuclei from three fresh mouse E18 brains (Brainbits,
PN-C57EHCV) were isolated with the respective
demonstrated protocol for each assay:

e Isolation of Nuclei for Single Cell RNA Sequencing
(Document CG000124) was used for the sample run on
Single Cell 3' Gene Expression v3.1.

*  Nuclei Isolation from Embryonic Mouse Brain Tissue for
Single Cell Multiome ATAC + Gene Expression Sequencing
(Document CG000366) was used for the sample run on
Single Cell Multiome ATAC + Gene Expression.

¢ Nuclei Isolation from Mouse Brain Tissue for Single Cell
ATAC Sequencing (Document CG000212) was used for
the sample run on Single Cell ATAC v1.1.

Two replicates were run on each assay targeting 5,000 nuclei
recovery each.
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Figure 1. The Chromium Next GEM Single Cell Multiome + Gene Expression solution workflow.
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Results

Chromium Next GEM Single Cell Multiome ATAC + GEX libraries recapitulate data obtained with the standalone Chromium
Next GEM Single Cell ATAC v1.1 and Chromium Next GEM Single Cell 3' GEX v3.1 assays.

Table 1. Sequencing sensitivity, gene expression profiling, and cell profiling are highly consistent between Chromium Next GEM
Single Cell Multiome Gene Expression libraries and Chromium Next GEM Single Cell 3' Gene Expression v3.1 libraries.

Single Cell Multiome Gene Expression vs Single Cell 3' Gene Expression v3.1

Sensitivity and Sequencing Saturation

To compare sensitivity, median genes and UMIs are plotted against sequenced raw read pairs. Median genes and UMls
captured from the Single Cell Multiome ATAC + GEX assay are comparable to those obtained by the standalone Single
Cell 3' GEX v3.1. At 20,000 read pairs per cell, both assays reach ~50% sequencing saturation. Introns reads were
mapped for both assays as nuclei are expected to have a greater proportion of intronic reads.
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Gene Expression Profile: Assay-to-assay and replicate-to-replicate consistency

Technical replicates for each assay were aggregated and normalized by sequencing depth. The single cell barcode
t-SNE plots show the gene expression data analyzed and visualized using Cell Ranger aggr and Loupe Cell Browser,
respectively. The tSNE plots of the Single Cell Multiome GEX and Single Cell 3' GEX v3.1 libraries show significant
overlap as evidenced by the consistent cluster structure across both assays and both replicates.

Replicate 1 Replicate 2

Single Cell Multiome
Gene Expression

Single Cell 3' Gene
Expression v3.1
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Table 1 contd.

Single Cell Multiome Gene Expression vs Single Cell 3' Gene Expression v3.1

Conserved Cell Type Proportions

Major cell populations in each cluster were identified via known marker genes for Single Cell Multiome GEX and Single
Cell 3' GEX v3.1 libraries. Comparable cell type proportions among the two sets of data are also shown in the graph below,
demonstrating that the Multiome GEX workflow conserves the cell type profiling observed with Single Cell 3' GEX v3.1.

Single Cell Multiome Gene Expression Single Cell 3' Gene Expression v3.1 °
ey . . Astro
s .Z;‘:.E* f-‘%h. : © endot
o, 3 T R SR ey
AR R L -
PR e T ) Jt.*‘% O =u
ne S T, & "‘:{.\,' © cexoss
3 e 3’,3@’*_. Y A, Rdew ot .-;"‘ @ cexise
X Y7 . X ©® ez
© Exsvz2
® G
@ ihintt
© rhin2
® inhint3
@ inhinta
@ nhstriatalt
@ nhstriatal2
@ Microgia
@ orc

50 -50 -25 0 25 50 o™
tsnet

03
02 Single Cell Multi
ingle Cell Multiome
u Gene Expression
Single Cell 3' Gene

u Expression v3.1

0.1

4’0’ OQ/ ({"’\ o 'b\q'

N
]
s

tsne2

-50 -25 0 2

Proportion

5

—
\;‘@ §>°\ Qb& > \356 < 3§ \59’ & 's‘\\b‘ .,,\\\ & S ©
N < & <" Q)"% & SRR S )

N N

&

Astro: Astrocytes Ex: Excitatory neurons Inh: Inhibitory neurons

Endo: Endothelial cells GE: Ganglionic eminence Int: Interneurons

<

OPC: Oligodendrocyte progenitor cells
SVZ: Subventricular zone

Conserved Cell Type Specific Markers

To investigate possible changes in gene expression due to the assay workflow, expression of major neuronal cell type

markers were compared in data generated using either the Single Cell Multiome GEX or Single Cell 3'GEX v3.1 workflows.
All the key markers were detected in both datasets at comparable amounts.
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Table 1 contd.

Conserved Cell Type Specific Markers

Comparison of all genes expressed in the Multiome GEX libraries were highly correlated with genes expressed in Single Cell 3'
Gene Expression v3.1 libraries with a pearson correlation value of 0.89.
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Table 2. Sequencing sensitivity, chromatin profiling, cell profiling, and chromatin accessible fragments are highly consistent
between Chromium Next GEM Single Cell Multiome ATAC libraries and Chromium Next GEM Single Cell ATAC v1.1 libraries.

Single Cell Multiome ATAC vs Single Cell ATAC v1.1
Sensitivity and Sequencing Saturation

To compare ATAC sensitivity, sequenced fragments are plotted against sequenced raw read pairs. The number of ATAC
fragments captured by the Single Cell Multiome ATAC + GEX solution is comparable to those obtained by the standalone
Single Cell ATAC v1.1 solution.
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Accessible Chromatin Profile: Assay-to-assay and replicate-to-replicate consistency

Technical replicates for each assay were aggregated and normalized by sequencing depth using custom scripts. The resulting
tSNE plots for each assay and replicates are shown below. The tSNE plots of the Single Cell Multiome ATAC and Single Cell ATAC
v1.1 libraries show significant overlap as the cluster structure remains consistent across both assays and across both replicates.
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Table 2 contd.

Single Cell Multiome ATAC vs Single Cell ATAC v1.1

Conserved Cell Type Proportions

Major cell populations in each cluster were identified via known marker genes for Single Cell Multiome ATAC and Single
Cell ATAC v1.1 libraries. Comparable cell type proportions among the two sets of data are also shown in the graph below,
demonstrating that the Single Cell Multiome ATAC workflow conserves the cell type profiling observed with Single Cell
ATAC v1.1.
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Conserved Cell Marker Promotor Accessibility

To investigate possible changes in chromatin accessibility due to the assay workflow, the accessibility of known
neuronal cell markers was compared in data generated using either the Single Cell Multiome ATAC or Single Cell ATAC
v1.1 workflows. All the markers assessed showed similar accessibility profiles across both assays.

Eomes Neurodé Gad2 Aldoc
(Progenitors) (Excitatory Neurons) (Inhibitory Neurons) (Astrocytes)

Single Cell Multiome
ATAC 8,708 cells

Single Cell ATAC v1.1
9,370 cells
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Table 2 contd.

Single Cell Multiome ATAC vs Single Cell ATAC v1.1

Conserved Cell Type Specific Markers

Comparison of all peaks called in the Single Cell Multiome ATAC libraries were highly correlated with peaks called in Single

Cell ATAC v1.1 libraries with a pearson correlation value of 0.931.
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2020 10x Genomics, Inc. (10x Genomics). All rights reserved. Duplication and/or reproduction of all or any portion of this document without the express written
consent of 10x Genomics, is strictly forbidden. Nothing contained herein shall constitute any warranty, express or implied, as to the performance of any products
described herein. Any and all warranties applicable to any products are set forth in the applicable terms and conditions of sale accompanying the purchase of such
product. 10x Genomics provides no warranty and hereby disclaims any and all warranties as to the use of any third-party products or protocols described herein.
The use of products described herein is subject to certain restrictions as set forth in the applicable terms and conditions of sale accompanying the purchase of such
product. A non-exhaustive list of 10x Genomics’ marks, many of which are registered in the United States and other countries can be viewed at: www.10xgenomics.
com/trademarks. 10x Genomics may refer to the products or services offered by other companies by their brand name or company name solely for clarity, and does
not claim any rights in those third-party marks or names. 10x Genomics products may be covered by one or more of the patents as indicated at:www.10xgenomics.
com/patents. The use of products described herein is subject to 10x Genomics Terms and Conditions of Sale, available at www.10xgenomics.com/legal-notices, or
such other terms that have been agreed to in writing between 10x Genomics and user. All products and services described herein are intended FOR RESEARCH USE
ONLY and NOT FOR USE IN DIAGNOSTIC PROCEDURES.

The use of 10x Genomics products in practicing the methods set forth herein has not been validated by 10x Genomics, and such non-validated use is NOT COVERED
BY 10X GENOMICS STANDARD WARRANTY, AND 10X GENOMICS HEREBY DISCLAIMS ANY AND ALL WARRANTIES FOR SUCH USE. Nothing in this document should be
construed as altering, waiving or amending in any manner 10x Genomics terms and conditions of sale for the Chromium Controller or the Chromium Single Cell Con-
troller, consumables or software, including without limitation such terms and conditions relating to certain use restrictions, limited license, warranty and limitation of
liability, and nothing in this document shall be deemed to be Documentation, as that term is set forth in such terms and conditions of sale. Nothing in this document
shall be construed as any representation by 10x Genomics that it currently or will at any time in the future offer or in any way support any application set forth herein.

Contact:
support@10xgenomics.com
10x Genomics

6230 Stoneridge Mall Road
Pleasanton, CA 94588 USA
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