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Do you remember?
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Historical overview about single cell applications
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Svensson et al Nature Protocols volume 13, pages 599-604 (2018)
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Rapid Growth in Publications

Cumulative Publications by Quarter
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People hear 10x Genomics and may think...
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10x Genomics Chromium Single Cell Applications - Overview

10X

GENOMICS
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The Chromium™ System:
One Instrument, Multiple Reagent Kits and Software Applications

Single Cell Genomics

Sample Input Library Barcoding
and Construction

(¥) Single Cell VDS

= |
O Whole Genome Sequenang 10x |

i:::- Whole Exome Sequencing

() DeNovo Assembly

Genomic DNA 10x Chromium™ Controller
or Cells and Reagents

| Fulyin tegrated turnkey solutions
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Working Principle of Gelbead Emulsions (GEM)

I/ Single Cell A '._::;

@rereet T

e R

1) 19 5 D (® 63 »
q@@@@@@@

FERCRUH W W)







New Single Cell 3" Beads
Chromium Single Cell Feature Barcoding

Read 1 10x  UMI

-

Read 1 10x UMl

Read 1 10x UM Ire
> o Barcode quence
i : lead 2
3'-AACGATCCTGGCCGGAATTTCG W’Vﬁi”m
Capture Sequence

3'-AACGATCCTGGCCGGAATTTCG- I  —— Any Feature

Capture Sequence Feature  TruSeq Read 2
Barcode
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Ready to Sequence Libraries Compatible with lllumina® Sequencers

3’ Gene Expression Library

Sample
P5 Read 1 Poly(dT)VN Read 2 |ndex
L B L B
L B L
_ Nextera UMI Capture Sample
sgRNA Library P5 Read 1 Sequence Protospacer  TSO Read 2 Index
L I B
I B
. . UMI
Antibody Feature BarcoPdSe L'brarVNextera Capture Antibody Sample
Read 1 Sequence Barcode Read 2 |, ax
UMI
mn
2
[ ]

NextSeq HiSeq 2500 HiSeq 3000/4000 NovaSeq

Supported Sequencers

28:98, ~20-50k Read Pairs

28:98, 1-10k Read Pairs

28:98, 1-10k Read Pairs
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All Molecules Identifiable and

10x

3’ RNA Library P5 Read 1 Barcode Poly(dT)VN

Nextera 10x UM Capture
sgRNA Library P5 Read 1 Barcode Sequence

UMl
Nextera 10x Capture

Antibody FB Library g Read 1 Barcode Sequence

Quantifiable

Sample
Read 2 Index
LI
I
Sample
Protospacer TSO Read 2 Index

Ant|b0dy Samp'e
Barcode Read 2 | dex

10x | UMI
5’ RNA Library P5 Read 1 3arcode TSO

10x [UMI
V(D)J Library P5 Read 1 Barcode TSO

UMI
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Sample
Read 2 Index

28:98, ~20-50k Read Pairs

28:98, 1-10k Read Pairs

28:98, 1-10k Read Pairs

I -
26:98, ~20-50k Read Pairs
[ D
Sample
\% J C Read 2 Index

s I .
] 150:150, 5k Read Pairs
B
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New Single Cell 3" Beads
Chromium Single Cell Feature Barcoding

High-Diversity Gel Bead Pool
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~

Read 1 10x UM

" . Barcode Poly(dT)

Read 1 10x UMl

Read 1 10x UMl

Barcode

3'-AACGATCCTGGCCGGAATTTCG
Capture Sequence
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Merging Phenotyping and Gene expression analysis in single cells
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Potential to Tag Thousands of Proteins per Cell and Combine with
Gene Expression

What would you do in cytometry with
1,073,741,824 dyes?
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Capture sequences can be used to analyze
many different features...

Cell Surface Proteins T-Cell Receptor Specificity and more...
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Feature Barcode

Feature Barcode UMI Counts Confirmed By Flow Cytometry

CD4 / RPAT4 . CDSa/RPATS| .. CD45RA/1100 | - CD45RO/UCHL1
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Como-FITC-4  FITC-A

Comp-FITC-A - FITC-A
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Refine Resolution of Sub-Populations with Protein Information

Detect protein isoforms that are indistinguishable at the transcript level
(CD45RA and CD45R0)

[ ) [ ] Loupe Cell Browser 2.2.0-dev - 78401
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BioLegend: Compatible Partner & TotalSeq Co-Development

¥ BioLegend®

Enabling Legendary Discovery™

e Hundreds of tagged antibodies commercially available

e TotalSeq-B antibodies compatible with Chromium Feature Barcoding
technology (3’ RNA Assay)

e TotalSeq-C antibodies compatible with Chromium Feature Barcoding
technology (5" RNA Assay)

e |nitial antibody release will focus on immune profiling

https://www.biolegend.com/totalseq
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Capture sequences can be used to analyze
many different features...

Cell Surface Proteins T-Cell Receptor Specificity and more...
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Reveal Heterogeneity at Scale
Simultaneously Assess Gene Expression Heterogeneity and the Immune Repertoire

5’ Gene Expression

Macrophages
Cd14+/Clec4d

Monocytes
Cdi4

Monocy‘tes'}
NK celis-ll
Macrophages™

T cells™
B cells™
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V(D)J clonotypes overlapped with GEX

Isotype Distribution

lg Clonotypes 1200

1000
800
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b : 400

H IGHV1-5 IGHD4-1  IGHJ2

x IGKV17-127 IGKJ4

v

a TRAV12D-3 TRAJS0 TRAC

g TRBV1 TRBD2 TRBJ2-5 TRBC1

Public data sets
coming soon!
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New Feature Barcode Application:

Mapping TCRs to Antigens

Antigen
Antigen-

presenting I
cell
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New Feature Barcode Application: Mapping TCRs to Antigens

Antigen

Feature MHC
Barcode
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Compatible Product: Immudex’s DeCODE ™ Dextramers ©

DeCODE™ Dextramer®

S\ DEXTRAN ® FE PEPTIDE

ANTIGEN
1 DNA BARCODE vMHC

Oligo Conjugated Dextramer
compatible with the 5’ Assay
Template Switch Oligo

1 O )\ GENOMICS

e Combine 10x Genomics Immune Profiling
Solution with Immudex Dextramer
Technology:

—Multiplex many MHC Dextramer
complexes in one assay

—Scale peptide specificity

—Study TCR-pMHC binding events at single
cell resolution

IMMUDEX
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Compatible Product: Immudex’s DeCODE ™ Dextramers ©

DeCODE™ Dextramer®

S\ DEXTRAN ® FE PEPTIDE

ANTIGEN
1 DNA BARCODE vMHC

Oligo Conjugated Dextramer
compatible with the 5’ Assay
Template Switch Oligo
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e Combine 10x Genomics Immune Profiling
Solution with Immudex Dextramer
Technology:

—Multiplex many MHC Dextramer
complexes in one assay

—Scale peptide specificity

—Study TCR-pMHC binding events at single
cell resolution

IMMUDEX
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Antigen-Expanded Cells Are Detectable in a Lymphocyte

Background
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Human PBMC Antigen-expanded CD8+ T cells
CMV seronegative HLA-A*0201 NLVPMVATV

(CMV)

\ 2% CMV-expanded /

98% PBMC

©

Stain pooled cells with
DeCODE™ MHC Dextramer®
and Totalseq™-C ABs

¢

Library Preparation
and Sequencing

© 10X Genomics, Inc. 2018
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Multi Feature Analysis — An Example

Profile PBMCs with CMV+ T cells TotalSeq™-C Antibodies and dCODE™ Dextramers®

A.
CD3 CD& CD8a
4,0 - 3.5
3.5 : -
3.0
2.5
2.5
2.0
2.0
o
1.5 3
6 L0
0.5 0.5
0.0 0.0
40 b
s
L6 25
25 20
20 15
1.5
10
1.0
05 0.5
0.0 0.0
NC Dextramer
30
. . 2.5 d - . » . -
’ a 2 . 25
] - 25 ¥ .
20 9
a" ] y - 2.0 - L .0
2 . 1.5
2 15 15
L] L] L3
- - 2 LD & % - . 1.0 - . - & 1o
i - By o [T
0.5 = 0.5 0.5
0.0 0.0 0.0

1 O )\ GENOMICS © 10X Genomics, Inc. 2018 FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 27



. ¥ ’ = ¥ 7
— N — S .
S = S
i W @
g ° X SR R = A B
< Ly . 3~ = o® > -
i L Ly .
> ‘P! * — - |<T: L 3
2 s ™~ " . s
- I Y (O] . > e ..}.
o Ao & ’ O (S = [SVIE ,/, T e .
— ° e’ oo - . ..ﬂ o . )
O] LY o % O o 3 e *
B DL JU 3 P Rt ST S S e TR LR P et
Al ' odo o — e L if
o R 8 I ,,/ . .': o o .{
f - 7 O clonotypel =} 7 enits ¥ “
- B clonotype2 D cootoens f . : Byt
. @ clonotype3 clonotype e .t e
g = Other}(/p662) B Other (662) = . o st - b B Other (662)
T o 4 e e B + Binders (342) 2 B + Binders (3) 270 4 vevews oo W+ Binders (0)
| R | | | I L | | | g | T | | |
o . 1 2 3 4 o . 1 2 3 4 o . 1 2 3 4
log(1 + Negative Control ) log(1 + Negative Control ) log(1 + Negative Control )

Ihtegration of orthogonal VDJ sequence data is vital for assessment & interpretation
Simple visual assessment of antigens immunogenicity
MHC multimers can be highly multiplexed (10 demonstrated here)

Allows high-throughput mapping of hundreds to thousands of peptide-MHC complexes,
identification of rare clonotypes
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Analysis of Genome Editing Effects in Single Cells

Understanding diverse CRISPR perturbations

. _ Understanding diverse CRISPR perturbations
using barcoded guide RNAs

using barcoded guide RNAs

Read 1 10x UM

Capture ide RNA
Barcode Sequence Guide R

Read 1 10x UM

Barcode

Capture
Seguence

Target
Sequence

1 O )\ GENOMICS
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High-throughput Perturbation Studies Enabled via Feature Barcoding Technology

@ Human Cells
m Expressing
: @ CRISPR/Cas?

Tr:?::;:':::,,, ( g;g@ -

.
3‘..

Pooled gRNASs

Library Preparation
and Sequencing
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Chromatin Packaging

DNA methylation @ ¥ Epigenetic factor

Open chromatin

Hiskone tails

Fonbe: Marx V. Epigenetics: Resding the second genomic code. Netere, 2012; 1:401(7422):143-7,

N\ )
1 O /\ GENOMICS © 10X Genomics, Inc. 2018

23 pairs of
chromosomes packed
inte the nucleus
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ATAC-seq — How it works

Cell lysis

”Qﬂrz\\;’
| i Transposase

PCR Amplification

mplify quence
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Chromatin Accessibility at Single Cell Resolution

Genomic Coverage Profile of GM12878 Cells

Chr19 36,100,000 1 36,280,000
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Chromium Single Cell ATAC Solution Provides Complementary Data

to Single Cell RNA-Seq

Experimental Setup

PBMCs in
Suspension

VARIRN

Single Cell 3'
RNA-seq

Single Cell &'
RNA-seq

Transposition of

Nuclei in bulk Single Cell

ATAC-seq

PBMCs
1 O )( GENOMICS

Single Cell ATAC

unknown
?,

Single Cell

RNA (5')

TSNE2

Al
L ,
=z v
w
= .
S 5C5' SC3' scATAC
Beells] 247(5.3%) | 158(6.5%) . 687(6.8%)
CD4 memoryT| 637(13.7%) | 245(102%) 1,080 (10.7%)
CD4naive T | 794 (17%) 479 (19.9%)  878(8.7%)
CD8 effector memoryT| 350(7.5%) 143 (5.9%) 549 (5.4%)
CD8 memory T| 541 (11.6%) & 241(10%) 1,496 (14.8%)
CD8naiveT| 320(6.9%) @ - | 545 (5.4%)
Monocytes’ __1-8-1-_(-3-._9%-)--:_--';'b_fi:é‘_}éj"_:"9_1-8-@:1%5"
DC| 73(1.6%) @ 63(26%) | 323(3.2%)
Monocytes | 1,143 (24.5%) | 855 (35.4%) ' 2,605 (25.8%)
NK | 344(7.4%) @ 138(57%) @ 509 (5%)
PlasmaB | 36(0.8%) @ 21(0.9%) -
unknown| - | 498(4.9%)
T S N E 1 Total 4,666 2,413 10,088
PBMCs
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Analysis of Spatial Heterogeneity in Breast Cancer

'. -
i ] I
[ ——

I |

- veals spatiotemporal segregation

Adjacent tumor sections
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One more thing...
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3" RNA v3: Significant Improvements of Gene Sensitivity

2,000 -
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800 H

Median Genes per Cell
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Human PBMCs
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Raw Reads per Cell (Thousands)
SC3'v2 SC3'v2 ——SC3'v3 - SC3'v3
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2,400

2,000

1,200

Median Genes per Cell

800

400

Mouse Embryonic Whole Heart
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Same Performance — Significantly Lower Sequencing Cost
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Next to come...
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An Analogy for Single Cell Analysis

How ma ny of each type ? .;._;‘i::.:5'"";

But where?




SPATIAL

Spatial Transcriptomics — From What to Where...
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Unbiased assay of poly-A positive mRNA species
in a tissue.

Barcodes used for spatial location of in situ RNA
expression analysis

1 O/\ GENOMICS

Part of 10x Genomics

1 O A BENOMICS SOLUTIONS & PRODUCTS RESEARCH & APPLICATIONS EDUCATION & RESOURCES

PRESS RELEASES

The | atest fromi 8 .

PRESS RELEASES IN THE NEWS BLOG EVENTS

1M (= " ~1 = N | i C ~t1a|l T I | Tyl 1~
| Ox Genomics Acquires Spatial Transcriptomics
Stakes Claim in Emerging Spatial Genomics Space

PLEASANTON, CA.—December 10, 2018—10x Genomics today announced the acquisition of Stockholm-
based Spatial Transcriptomics, a pioneer in the emerging field of spatial genomics. The new field
enables researchers to not only see what is in a cell but how cells are organized in relation to one
another, offering up invaluable insight into understanding disease by using data that was previously
beyond the reach of modern methods. This opens up a field of possibilities within disease areas, such as
oncology, neurology and immunclogy, as well as in the broader area of biology.

Today’s announcement builds on a number of recent milestones from 10x Genomics including the
acquisition of pioneering epigenetics company Epinomics; introduction of new products; and the
expansion of headquarters and manufacturing into Pleasanton, California quadrupling its presence in
the city, while creating approximately 200 new jobs.
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Library Preparation Slide

Introducing spatial barcodes to tissue derived transcripts
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The ST Library Preparation Slide

Glass slide with array of capture probes
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Capture Probe

Sub-region with capture probes
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polyT region
| e 1007 spots in total
O - 100 um diameter
" e Millions of probes /spot
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Amplification + sequencing handle

5’ Cleavage site
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Final Product

TruSeq Universal Adapter bi??ggle TruSeq Indexed Adapter
L I
| |
> < Sample Index
Read 1 Read 2
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B SPATIAL
Workflow

Part of 10x Genomics

TOP VIEW SIDE VIEW CELLS
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https://spatialtranscriptomics.com/showcase/
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https://spatialtranscriptomics.com/showcase/
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Spatial Transcriptomics

Mouse Brain Section Mouse Brain Section

(H&E Stained) (overlayed with ST Data)
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Thank Youl!

PhD

, EMEA Central

hannes.arnold@ 10xgenomics.com

’

Hannes Arnold

Technical Sales Specialist

ions?

Quest

www.10xgenomics.com
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