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▪ Cancers should survive within a complex tissue and depends on sustained growth, invasion 
and metastasis. 

▪ Stromal cells in the tumor microenvironment can be an attractive therapeutic target with 
reduced risk of resistance and tumor recurrence. 

Quail DF and Joyce JA, Nature Medicine, 2013
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Joung JG et al. Clinical Cancer Research, 2017
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Um SW, Joung JG et al. Cancer Research, 2016
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▪ The Human Cell Atlas (HCA) will be made up of comprehensive reference maps of all human 
cells — the fundamental units of life — as a basis for understanding fundamental human 
biological processes and diagnosing, monitoring, and treating disease.

https://www.humancellatlas.org/
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1. Cell 
dissociation

2. Single cell 
separation

3. DNA/RNA 
amplification

4. Sequencing5. Data analysis

•Normalization of RNA-seq
•Identification of rare cell types
•Cell clustering
•Statistical or mathematical 
modeling of tumor evolution

•Sequencing depth?
•Number of genes?

•DNA or RNA or epigenome
•3’end or full length 
sequencing 

•Dissociation and 
recovery of single cells
•Cell preservation
•Cell or nucleus

•Manual or automatic 
preparation
•Low or high throughput 
(number of cells)
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▪ In vitro cultured cells

▪ Dissociated single cells from tissue

‐ Freshly dissociated cells

‐ Cell freezing

▪ Nuclear seq
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The Human Cell Atlas White Paper, 2017 
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Nature Biotech, 2014
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Navin NE, Genome Reserch, 2015
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Zheng G et al Nature Communications, 2017
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Moon HS and Je K et al Lab Chip, 2018
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▪ Split-pool ligation-based transcriptome sequencing (SPLiT-seq), a single-cell RNA-seq 
(scRNA-seq) method that labels the cellular origin of RNA through combinatorial barcoding.

Rosenberg AB et al. bioRxiv, 2017, Rosenberg AB et al. Science, 2018
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Genome Medicine, 2017
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Incubation of cells with 
magnetic microbeads

Single cell sorting 
and confirmation

Hypotonic cell lysis

Physical isolation of gDNA and total RNA
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Han KY et al. Genome Research, 2018
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Wang G et al. Genome Research, in revision
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▪ SNV call from single-cell RNA-seq data
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Sa JK et al. Nature Genetics, 2017
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1. Application of single-cell RNA sequencing in optimizing a combinatorial therapeutic 
strategy in metastatic renal cell carcinoma. Genome Biol. 2016 Apr 29;17:80. 

2. Single-cell RNA-seq enables comprehensive tumour and immune cell profiling in primary 
breast cancer. Nat Commun. 2017 May 5;8:15081. 
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Kim KT, Lee HW et al. Genome Biology, 2016
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▪ Intratumoral heterogeneity hampers the success of marker-based anticancer treatment 
because the targeted therapy may eliminate a specific subpopulation of tumor cells while 
leaving others unharmed. 

▪ Using single-cell RNA sequencing (RNA-seq), we examine the intratumoral heterogeneity of 
a pair of primary renal cell carcinoma and its lung metastasis. 

▪ Activation of drug target pathways demonstrates considerable variability between the 
primary and metastatic sites, as well as among individual cancer cells within each site. 

▪ Based on the prediction of multiple drug target pathway activation, we derive a 
combinatorial regimen co-targeting two mutually exclusive pathways for the metastatic 
cancer cells. 

▪ This combinatorial strategy shows significant increase in the treatment efficacy over 
monotherapy in the experimental validation using patient-derived xenograft platforms in 
vitro and in vivo.
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▪ Surgically resected primary chemo-naïve breast cancer

‐ Luminal A (2): BC01, BC02

‐ Luminal B (1): BC03 (BC03LN)

‐ HER2+ (3): BC04, BC05, BC06

‐ TNBC (5): BC07 (BC07LN), BC08, BC09, BC10, BC11 

▪ RNA-seq analysis in 515 single cells from 11 patients

‐ WES and RNA-seq for bulk tumor

‐ RNA-seq for single cell analysis

Lymphocytes

Fibroblasts

Carcinoma cells

Chung WS, Eom HH et al. Nature Communications, 2017
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Tirosh et al. (2016) Science

Melanoma Breast cancer
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ER+/HER2+ HER2+ Triple negativeER+
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M2, suppressive immune signature
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Exhaustion, suppressive immune signature

Regulatory, suppressive immune signature
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▪ Single-cell transcriptome profiling of tumour tissue isolates allows the characterization of 
heterogeneous tumour cells along with neighbouring stromal and immune cells. 

▪ We adopt this powerful approach to breast cancer and analyse 515 cells from 11 patients. 
Inferred copy number variations from the single-cell RNA-seq data separate 
carcinoma cells from non-cancer cells. 

▪ At a single-cell resolution, carcinoma cells display common signatures within the tumour as 
well as intratumoral heterogeneity regarding breast cancer subtype and crucial cancer-
related pathways. 

▪ Most of the non-cancer cells are immune cells, with three distinct clusters of T lymphocytes, 
B lymphocytes and macrophages. 

▪ T lymphocytes and macrophages both display immunosuppressive characteristics: 
T cells with a regulatory or an exhausted phenotype and macrophages with an M2 
phenotype. 


