TECHNICAL NOTE

CG000325° Rev A

Chromium Next GEM Single Cell 3' v3.1:

Dual Index Libraries

Introduction

Chromium Single Cell Gene Expression Solution
now enables generation of dual index libraries to
study gene expression profiles, cell surface protein
expression, and/or CRISPR screening in hundreds to
thousands of cells. This Technical Note provides an
overview of index hopping mitigation and highlights
the key reagents and step overviews for generating
dual index libraries, along with comparison of
representative data derived from dual versus
single index Chromium Single Cell 3" v3.1 libraries.
Additionally, a detailed list of products and documents
for generating dual index libraries is also provided.

Chromium Single Cell 3' Dual Index Libraries

Chromium Single Cell 3’ libraries can now be generated
with dual indices using Chromium Next GEM Single Cell 3’
v3.1 reagents. These libraries are similar to previous
Single Cell 3’ v3.1 libraries, but in addition to the standard
P5,P7,i7 sample index, Read 1, and Read 2 sequences that
flank the 10x Barcode, UMI, and insert, now also include
an i5 sample index (Figure 1). These sequencing-ready
dual index libraries can be pooled and sequenced based on
recommendations outlined in Chromium Next GEM Single
Cell 3' v3.1 (Dual Index) user guides.

Cell Ranger 4.0 analysis pipeline “cellranger mkfastq”,
used for Chromium Single Cell 3’ libraries now supports
demultiplexing of dual index libraries, ensuring that reads
without a specified pair of dual indices are not assigned to

Index Hopping Mitigation

Index hopping is a phenomenon that occurs during cluster
generation of libraries on the sequencing flow cell and
can result in incorrect assignment of insert (RNA) reads
to a sample. Dual indexing mitigates index hopping during
demultiplexing by enabling the computational identification
of reads that contain an expected pair of unique i5 and i7
index sequences (Figure 2). Typically 0.1-2% of reads are
filtered out due to index hopping, where an invalid pair of
index sequences is assigned to a given sample read.

This document provides an overview of specific reagents
used in the workflow to construct dual index libraries, along
with library pooling recommendations, and sequencing
configurations. Additionally, parity in results derived
from dual index versus single index libraries is shown in
Representative Data Highlights 1-3.

Index 10X Index
i5 Barcode i7
GEEEE s |
P5 Read 1 UMl Read 2

Figure 1. A representative Chromium Single Cell 3’ dual index library
schematic with sample index i5 and i7.
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a sample. Figure 2. Removal of index-hopped reads during demultiplexing.

Index-hopped reads are computationally filtered during demultiplexing,

enabling correct alignment of sample-specific reads.
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Next GEM reagents are specific to Next GEM products and should not be used interchangeably with non-Next GEM reagents.
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Sample Index Reagents & The Chromium Next GEM Single Cell 3' v3.1 workflow for generating dual index libraries is similar
Step Overview to the workflow for single index libraries, with a few specific reagent and protocol step updates.
A “DUAL INDEX" icon is placed adjacent to the updated protocol steps in the relevant user guides.
Anillustrative overview of dual sample index addition steps with corresponding reagents/sample
index kits along with the final library schematics is shown below.

DUAL
INDEX

Refer to Chromium Next GEM Single Cell 3’ v3.1 — Product Lists & Documents (Dual Index) for
detailed information regarding reagents and documents.

Reagents for Dual Indexing Step Overview
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Library Pooling

Chromium Single Cell 3’ v3.1 Gene Expression, CRISPR Screening, and/or Cell Surface
Protein Dual Index libraries can be pooled together for sequencing. Given that the
recommended sequencing read configurations differ between single index and dual index
Chromium Single Cell 3’ libraries, we recommend sequencing single index and dual index
libraries separately. However, it may be possible to optimize pooling single and dual index
libraries together for sequencing.

For more information, contact support@10xgenomics.com.

Sequencing

Sequencing Depth

Gene Expression Dual Index Library Minimum 20,000 read pairs per cell

CRISPR Screening Dual Index Library Minimum 5,000 read pairs per cell
(Minimum required Read 2 length is 70 bp)

Cell Surface Protein Dual Index Library Minimum 5,000 read pairs per cell
(Minimum required Read 2 length is 25 bp)

Sequencing Type Paired-end, dual indexing
Sequencing Read Recommended Number of Cycles
Read 1 28 cycles
i7 Index 10 cycles
i5 Index 10 cycles
Read 2 90 cycles

Representative Data

The Representative Data Highlights 1-3 provide a methods overview along with comparison
of key results derived from various sample types, like Peripheral Blood Mononuclear Cells
(PBMCs). The library types were generated using the specified Chromium Next GEM Single Cell
3’ v3.1 reagents and protocols, were sequenced, and the data were analyzed and visualized as
indicated in each of the Data Highlights.

The results shown in Figures 3-10 clearly demonstrate that both single and dual index versions
of the Chromium Single Cell 3' v3.1 libraries yield comparable results in terms of cell clustering,
proportion of cell subpopulations detected, library complexity, CRISPR sgRNA assignment and
cell calling, and cell surface protein detection.
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Representative Data Highlight 1

Gene expression - Overlapping cell populations & comparable library complexity for both chemistries

Methods Overview

Cryopreserved Single cell suspension GEM Generation & Barcoding: 10,000 cells/well
PBMC§ /(AllCells) éﬁaﬁ
— — 82832888 [
Q0000000
cDNA Generation & Amplification
Gene Expression Library (Single Index Gene Expression Library (Dual Index
Protocol Chromium Next GEM Single Cell 3' Reagent Kits v3.1 Chromium Next GEM Single Cell 3' Reagent Kits v3.1
(CG000204) -Dual Index (CG000315)
Sequencing Depth: ~100,000 read pairs per cell Depth: ~100,000 read pairs per cell
Cycles: Read 1-28;i7-8; Read 2-91 Cycles: Read 1-28;i5-10; i7-10; Read 2-90
Analysis Cell Ranger 4.0 Cell Ranger 4.0
Visualization Loupe Browser 4.1 Loupe Browser 4.1

Results

Comparable cell clustering
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t-SNE2

t-SNET1
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®Single Cell 3' Gene Expression-Single Index

Figure 3. Chromium Single Cell 3’ Gene Expression libraries generated from both chemistries show comparable clustering and
overlapping cell populations. A. Aggregated analysis of both chemistries indicates minimal technical differences (Purple: Dual Index;
Grey: Single Index). B. t-SNE plot generated from 10,915 PBMCs profiled using the Single Cell 3’ Gene Expression v3.1 workflow (Dual
Index). C. t-SNE plot generated from 10,958 PBMCs profiled using the Single Cell 3' Gene Expression v3.1 workflow (Single Index).

Contd.
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Representative Data Highlight 1 contd.

Results

Same immune cell subpopulations
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Figure 4. Similar percentages and relative proportions of
known cellular populations were detected in both dual
and single index gene expression libraries. A. t-SNE

plot from dual index and B. t-SNE plot from single index
libraries, showing comparable cell subpopulations. C.

Bar plot showing the relative abundance of cell subtypes
identified.
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Figure 5. Comparable library complexity and chemistry correlation was observed between Chromium Single Cell 3’ Gene Expression
dual and single index libraries, as shown in the Median Genes per Cell (A) and UMI count correlation (B) plots.
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Representative Data Highlight 2

CRISPR Screening - Comparable single guide RNA (sgRNA) assignment & cell calling

Methods Overview
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Gene Expression + CRISPR Libraries (Single Index) Gene Expression + CRISPR Libraries (Dual Index)

Protocol Chromium Next GEM Single Cell 3' Reagent Kits v3.1 Chromium Next GEM Single Cell 3' Reagent Kits

with Feature Barcode-CRISPR (CG000205) v3.1(Dual Index) with Feature Barcode-CRISPR
(CG000316)

Sequencing Depth: GEX-50,000, CRISPR-10,000 read pairs/cell Depth: GEX-50,000, CRISPR-10,000 read pairs/cell
Cycles: Read 1-28; i7-8; Read 2-91 Cycles: Read 1-28; i5-10; i7-10; Read 2-90

Analysis Cell Ranger 4.0 Cell Ranger 4.0

Visualization Loupe Browser 4.1 Loupe Browser 4.1

Results

Comparable Rab1A sgRNA assignment
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Figure 6. Comparable summary (A) and specific sgRNA (B) assignment was observed in data from Chromium Single Cell 3' CRISPR

Screening dual and single index libraries generated from a 1:1 mix of A375 cells that had been transduced with either Rab1a sgRNA or
non-targeting sgRNA.

Contd.
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Representative Data Highlight 2 contd.

Results
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Figure 7. Chromium Single Cell 3' CRISPR Screening libraries generated from both chemistries show comparable sgRNA calling. The
calls were generated by Cell Ranger 4.0 and then visualized in Loupe Browser. Dual index data showing (Grey: Non-target; Red: Rab1a)

aggregated analysis (A), along with individual t-SNE plots calling 5,396 non-target sgRNA (B) and 4,369 Rabla sgRNA (C) cells.

Single index data showing (Grey: Non-target; Red: Rabla) aggregated analysis (D), along with t-SNE plots calling 5,287 non-target sgRNA
(E) and 4,416 Rabla sgRNA (F) cells.
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Figure 8. Comparable Rab1a knockdown was observed in data from Chromium Single Cell 3' CRISPR Screening libraries generated

fro

m both chemistries.
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Representative Data Highlight 3

Cell Surface Protein - Comparable cell subpopulation expression

Methods Overview
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Figure 9. Comparable cell populations were observed when comparing UMI counts derived from Chromium Single Cell 3’ Cell Surface
Protein dual index (top panel) and single index (bottom panel) libraries.

Contd.
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Representative Data Highlight 3 Contd.
Results

Comparable cell populations
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Figure 10. Chromium Single Cell 3’ Gene Expression and Cell Surface Protein libraries generated from both chemistries show
comparable clustering and overlapping populations of cells. Cell surface protein (A) and gene expression (C) t-SNE plots generated
from 1,196 PBMCs profiled using the Single Cell 3’ v3.1 workflow (Dual Index). Cell surface protein (B) and gene expression (D) t-SNE plots
generated from 1,205 PBMCs profiled using the Single Cell 3 Gene Expression v3.1 workflow (Single Index).
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Chromium Next GEM Single Cell 3’ v3.1 — Product List & Documents (Dual Index)

Product list for generating Chromium Single Cell 3' Gene Expression Dual Index Libraries:

REAGENT KITS REACTIONS
Chromium Next GEM Single Cell 3' Kit v3.1 16mxns
4 rxns
. . . . 48 rxns
Chromium Next GEM Chip G Single Cell Kit
16 rxns
Dual Index Kit TT Set A 96 rxns

INSTRUMENT

Chromium Controller & Next GEM Accessory Kit -
SOFTWARE

Cell Ranger Analysis Pipeline (DOWNLOAD)

Loupe Browser (DOWNLOAD)

DOCUMENTS (for Single Cell 3' Gene Expression Dual Index Libraries ONLY)

User Guide: Chromium Next GEM Single Cell 3' Reagent Kits v3.1 (Dual Index) (CG000315)

PART NUMBER (PN)

1000268
1000269

1000120
1000127

1000215

120223 (12 month warranty)
120246 (24 month warranty)

If using Next GEM Single Cell 3' Reagent Kits v3.1 (Dual Index) protocols with Feature Barcode technology, the 3' Feature Barcode
Library Kit is required in addition to all the products listed above. Refer to the indicated documents for specific guidance.

REAGENT KITS REACTIONS PART NUMBER (PN)
3' Feature Barcode Library Kit 16 rxns 1000276
Dual Index Kit NT Set A 96 rxns 1000242

DOCUMENTS (for Single Cell 3' Gene Expression + Single Cell 3' CRISPR Screening Dual Index Libraries ONLY)

User Guide: Chromium Next GEM Single Cell 3' Reagent Kits v3.1 (Dual Index) with Feature Barcode technology for CRISPR Screening

(CG000316)

Tech Note : Guide RNA Specifications Compatible with Feature Barcoding Technology for CRISPR Screening (CG000197)

DOCUMENTS (for Single Cell 3' Gene Expression + Single Cell 3' Cell Surface Protein Dual Index Libraries ONLY)

User Guide: Chromium Next GEM Single Cell 3' Reagent Kits v3.1 (Dual Index) with Feature Barcoding technology for Cell Surface Protein

(CG000317)

Demonstrated Protocol : Cell Surface Protein Labeling for Single Cell RNA Sequencing Protocols (CG000149)

© 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.
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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.
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