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’ ‘ Organ/tissue-specific characteristics
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Cell lineage trajectory
Spatial single cell transcriptome mapping
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Single-cell RNA Sequencing

In Cardiovascular Research Brecision Medicine

Patient-specific cell heterogeneity and drug response
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Nat Rev Cardiol, 2020
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(A) Drugs

Tumor 1 2 3 4
subpopulations
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-

Healfﬁy cells
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A

MRD
'\

Characterize

Proliferation and
differentiation

Cell
remaining

Drug Normal
combination treatment Contaln
' / \
Cancer cells Tre2tment — Relapse
| ‘./ MRD-specific signatures '
\ 2+3

Treatment

N\

D'm'_ . MRD-targeted
drug

Targeting

'ﬁr:ﬁ.%.

Eradication No relapse

Drug sensitivity © High

Moderate @ Low

No
MRD

MRD-targeted
therapy

No MRD-targeted
therapy

Y,

Trends in Pharmacological Sciences, 2020.
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MORE PATIENTS HAD TUMORS SHRINK

48"

195 out of 410
patients had their
tumors shrink

Partial response: 47%
(193 of 410 patients)

Complete response: 0.5%
(2 of 410 patients)

KEYTRUDA with CHEMOTHERAPY

(pemetrexed and a platinum)

1 9%

39 out of 206
patients had their
tumors shrink

Partial response: 18%

(38 of 206 patients)

Complete response: 0.5%

(1 of 206 patients)

CHEMOTHERAPY
(pemetrexed and a platinum)

Advanced NSCLC patients tested positive for PD-L1 50%+
https://www.keytruda.com/non-small-cell-lung-cancer/clinical-trial-results/

B Moderate: Immune evasion D Strong: Intense cytolytic activity Non-immunogeni

ic
tumor cell (low TMB/
neoantigenicity)

Immunogenic tumor
cell (high TMB/

neoantigenicity)

© r=
% Dendritic cel

—=@===Fibroblast

-Tumor Mutation Burden (TMB):

A Reduced: Lack of immunogenicity | C Moderate: Stromal/endothelial TME
T-cel-inflamed Gene Profile (GEP)

Biomarker-defined resp to pembroli; b herapy identify bl
resistance biology. (A) Tumors have low TMB and low neoantigenicity and lack a

T cell-inflamed TME. (B) Tumors can evade the immune response despite high TMB and
high neoantigenicity. (C) Although T cells are present, stromal and/or endothelial factors
in the TME, low TMB, and low neoantigenicity impede their activity. (D) Tumors have high
TMB, high neoantigenicity, and a T cell-inflamed TME, typified by activated T cells and
other immune cells with cytolytic roles.

s
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Cristescu et al., Science 362, 197 (2018) 12 October

2018
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(A) Tumor diversity and
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Eﬁ;iﬁirj]‘ﬂﬁiz'g EFNEE TG
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heterogeneity

- Intratumor omic and phenotypic

(B) Tracking evolution of
individual cancers

- Resolving subclonal structure and

diversity drug resistance phenotypes
- Prognostic histoplathological - New strategies to target resistant
classification phenotypes or evolutionary process
. QA
v Bo®eo ==
_‘tg A
Treatment-induced Time
genetic bottieneck " 5
7 ‘ v Metastatic
*- < = » § dissemination
.
. 0 0
‘! " " 0.. l. ’ — (
| L ) e °

/ \\. Secondary treatment and

(C) Characterization of the(
tumor microenvironment

- Contribution to tumor evolution

- TME components as biomarkers of
drug resistance and immune
checkpoint inhibitor therapeutic

response
Tumor infiltrating Macrophages
lymphocytes
Cancer associated g Natural killer cells
E fibroblasts

A Drug response or prognostic biomarker

/ f.-? ‘...' \

.

disease progression

) (D) New mechanisms of
drug resistance

- Rare cell populations with drug
resistant phenotypes

- Transient, non-genetic, mechanisms
of drug resistance in individual cells

N S

9 Therapeutic opportunity
Trends in Cancer
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Trends in Cancer, April 2f
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Stubbington et al., Science 358, 58-63 (2017)
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Graphical abstract

Single cell suspension

a —— HRES: ""*EHEQE \S(T%iﬁ SHIREREM S RATLHIARA :’éUf'
(o) e’ — A e SO | ZRIAR, 1% SIX—RBEREAEHERNARES ZHNE
@Hsi.og,_ Gg ARER: BERAMUSRMERIEEIES, BROERRANRE

@scRNA Sag Mg S
l E 1 HAER: BREARE (N=13) M@RRORMES (N=8) f5F
— JARHE (N=8) H29MFA, ~1200004HAE,
2 &Fie:

:4% es,
:-‘ G 085

88,481 cells

1 FRSEE AT Bk S ORI AR BRI,
2. FRERE A G AR D R RE

3. BRI SAE SRS
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Homeostatic inflammatory tone

SCERERE: Cell 2021 07 22;184(15) DOI:  10.1016/j.cell.2021.05.013
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HRBr: BRESETFARRENS FFL.
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C Cell types captured /PQEH@
IN-SST L2/3 Oligdendrocytes - °
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Microglia

R R tZAE AN YN FRSER)

Velmeshev, D., Schirmer, L., Jung, D., Haeussler, M., Perez, Y., Mayer, S., ... Kriegstein, A. R. (2019). Single-cell genomics identifies cell type—specific molecular changes in autism. Science, 364(6441), 685-689. IF=41.037
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Micro/Macro
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Nat Neurosci. 2020 Jun;23(6):771-781. doi: 10.1038/s41593-020-0621-y. Epub 2020 Apr 27.
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T cells attacking a tumor cell

GBEALZE . LA Tk EL 40 i A Btk L2 240
N 2 AR Y R, AT A4 T i R R pILAR

BE R GUAENE R I 1] Be P9 R Ah S 3
J. 2% B RE T, BT DA T RAE ML S R ¢
YRR DL o

Full-length sequencingofthe TCRa and B
transcriptsin each T cell is critical to
dissectingthese interactions.
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GEMs Cell Lysis
GEMs
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% Poly(A) + RNA Lyse
AAAAAAAAAAA 5 *
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3 — Oligo Read 1 Ea UM ;.;.;.-.I;:h ppbbh
% P, ot S (G Mh;._.\wh'wh
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* UMI and Cell Barcode at 3’ position * UMI and Cell Barcode at 5’ position
e Switch Oligo and RT primer contain sequences e Switch Oligo and RT primer contain sequences

for universal PCR amplification for universal PCR amplification
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V(D)J Analysis Workflow for Enriched Libraries o

e Sequence Chromium V(D)J libraries to ~5,000 read pairs per cell

— Cell Ranger™ pipeline assembles reads into full-length V(D)) segments at
single cell resolution

e Loupe™ Cell Browser and Loupe™ V(D)) Browser enables interactive analysis

-

BAM

FASTO Standard Informatics
p'y'T"lOfY, R
CSv
Cell Ranger™
Analysis Pipelines
VLOUPE Y Loupe™ V(D)) Browser

Interactive Analysis
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B. TCR Clonotype Frequency
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Clonotypes

I~ B.
A. Analyze cell surface
Profile whole transcriptome protein expression

or targeted genes

Identify antigen
specificity

.
Isolate paired immune
receptor sequences
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Large-scale single-cell analysis of COVID-19 patients

Association with Clinical Features

Significance level

High § Age
g Stage

Sample Time
= Sample Type
= Severity
~ Sex

SARS-CoV-2 RNA detected in both
epithelial and immune cells

®
Plasma B cell Neutrophil

=@

Squamous cell
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3

NK cell

1,462,702 Cells = ==
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‘Systemic Response Mediated by S7100A8/9

Convalescent

Secretory cell Cilated cell
/AP SARS-CoV-2 viral RNA

Mild/Moderate ® TGFB1 © CCL3

© TNFSF4 @ IL1B
O Other cytokines
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Monocyte

Cell Types Highly Expressing Cytokines

Cell 184, 1895-1913, April 1, 2021
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Precision Medicine

LETTERS

namre., .,
medicine

https://dol.org /10.1038/541591-019-0733-7

Targeted therapy guided by single-cell
transcriptomic analysis in drug-induced
hypersensitivity syndrome: a case report

Doyoung Kim'", Tetsuro Kobayashi', Benjamin Voisin', Jay-Hyun Jo?, Keiko Sakamoto', Seon-Pil Jin',
Michael Kelly?, Helena B. Pasieka®, Jessica L. Naff®, Jon H. Meyerle®, ljeoma D. Ikpeama®,

Gary A. Fahle®, Fred P. Davis’, Sergio D. Rosenzweig®, Julie C. Alejo®, Stefania Pittaluga®,

Heidi H. Kong ©?, Alexandra F. Freeman'™ and Keisuke Nagao ™™

Immunotherapy

| nature
communications

Article | Open Access | Published: 10 January 2020

Clonal kinetics and single-cell
transcriptional profiling of CAR-T cells in
patients undergoing CD19 CAR-T
immunotherapy

Alyssa Sheih, Valentin Voillet, Laila-Aicha Hanafi, Hannah A. DeBerg, Masanao
Yajima, Reed Hawkins, Vivian Gersuk, Stanley R. Riddell, David G. Maloney, Martin

E. Wohlfahrt, Dnyanada Pande, Mark R. Enstrom, Hans-Peter Kiem, Jennifer E.
Adair, Raphaél Gottardo, Peter S. Linsley & Cameron J. Turtle &

Antibody Discovery

Cell

High-Throughput Mapping of B Cell Receptor
Sequences to Antigen Specificity

lan Setliff, ¢ Andrea R. Shiakolas,'* ¢ Kelsey A. Pilewski,"* Amyn A. Murji,"® Rutendo E. Mapengo,*
Katarzyna Janowska,” Simone Richardson,*'' Charissa Oosthuysen,*'' Nagarajan Raju,’* Larance Ronsard,”
Masaru Kanekiyo,® Juliana S. Qin,' Kevin J. Kramer,'* Allison R. Greenplate,’ Wyatt J. McDonnell,**-'7
Barney S. Graham,® Mark Connors,'? Daniel Lingwood,” Priyamvada Acharya,*® Lynn Morris,* 112

hoyese e and Ivelin S. Georgiey!:313.14.15.18.*

Infectious Disease

naturemedicine

Brief Communication | Published: 12 May 2020

Single-cell landscape of bronchoalveolar
immune cells in patients with COVID-19
Mingfeng Liao, Yang Liu, Jing Yuan, Yanling Wen, Gang Xu, Juanjuan Zhao, Lin

Cheng, Jinxiu Li, Xin Wang, Fuxiang Wang, Lei Liu &, Ido Amit £, Shuye Zhang &
& Zheng Zhang &
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Chromium Single Cell Multiome ATAC + Gene Expression

Multiply your power of discovery

Simultaneously profile gene expression and
chromatin landscape from the same cell,
across thousands of cells

Deeply characterize cell types and states with
linked transcriptomic and epigenomic
analyses

Discover new gene regulatory interactions = == 10

GENOMICS

Next GEM

Easily interpret epigenetic profiles with key

expression markers
Maximize precious samples with multiple

readouts from the same cell
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: : Data analysis and

User-supplied
Nuclei

10

GENOMICS

Next GEM Next GEM

Single éell Multiome

Single Cell Multiome
Gel Bead Kit A

Chromium Controller and Chromium Single Cell
Multiome ATAC + Gene Expression Reagents

*  Chromium Next GEM Single Cell Multiome ATAC +
Gene Expression Reagent Bundle

*  Chromium Next GEM Chip J Single Cell Kit
«  Single Index Kit N Set A
* Dual Index Plate TT SetA

Sequencer

Cell Ranger ARC Analysis Pipeline
& Loupe Browser

*  FASTQ Processing
*  Peak Detection

*  Expression Analysis
* Feature Linkage

*  Cell Clustering

* \/isualization
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Figure 3. Identification of putative regulatory elements directly linked to a gene of interest. Global links for LEFT indicate open chromatin peaks that are
either correlated (blue arcs) or anti-correlated (red arcs) with LEF1 gene expression across a1 Mb window for the same 7,273 PBMC nuclei seen in Figure 1.
LEFT expression levels and open chromatin peaks are color coded by cell type. Cell-type specific expression of LEFT is correlated with linked open chromatin
regions near the LEFT promoter that are enriched specifically in naive and memory T cells (blue box). Cells with low LEFT expression, such as monocytes and
myeloid dendritic cells, each have an open chromatin region several hundred kilobases away that may be repressive (red box).
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{Cell) (2018.4) , IF=31.398
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Integrated Single-Cell Analysis Maps the
Continuous Regulatory Landscape of Human
Hematopoietic Differentiation
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