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The Application of Single Cell Technology and Stem Cell-Based Therapy in
Cardiac Disease

FENG Qi'?, WANG Li!?*

(‘Fuwai Hospital, Chinese Academy of Medical Sciences, Beijing 100037, China; *State Key Laboratory of Cardiovascular Disease,
National Center for Cardiovascular Diseases, Beijing 102308, China)

Abstract Cells are the basic unit of life, and heterogeneity is one of the inherent properties of cells. The
emergence of single-cell RNA sequencing technology facilitates the study of intercellular heterogeneity, the discov-
ery of new cell populations, and the reconstruction of developmental trajectories. Currently, driven by single-cell
RNA sequencing technology, there have been many new advances in the field of myocardial infarction, hypertro-

phy, and heart failure. This review summarizes the process of single-cell RNA sequencing, including sample prepa-

Wik 1 491: 2021-04-29 $52 11 1: 2021-06-08

[ 5K SRR AR B (i 7E 5 - 82025004 82088101) 5 BfJ URAS

*EIEE . Tel: 010-60866973, E-mail: wangl@pumc.edu.cn

Received: April 29, 2021 Accepted: June 8, 2021

This work was supported by the National Natural Science Foundation of China (Grant No.82025004, 82088101)
*Corresponding author. Tel: +86-10-60866973, E-mail: wangl@pumc.edu.cn



AT AR HOR S T AT AR O BRI 7T S

1363

ration, library construction and sequencing analysis, reviews its application in heart diseases, and discusses the

clinical prospect of stem cell-based therapies.
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scRNA-seq ] = ERAE CLAT: AR E . FSRAZE, RNARI M cDNAY 1Y, I SRR ey i, LA A 20 B AL 2

The processes of scRNA-seq include: single cell isolation, single cell capture and lysis, RNA reserve transcription and cDNA amplification, library

preparation, as well as sequencing and computational analysis.

El1 scRNA-seqAURIZE
Fig.1 Flow chart of single-cell RNA sequencing
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Table 1 Principle characteristics of scRNA-seq library preparation methods

Jiik e A Fa /s ME— 7 T bR AT

Method Transcript coverage Platform Amplification Unique molecular identifier
SMART-seq Full length mRNAs Plate-based PCR No

SMART-seq2 Full length mRNAs Plate-based PCR No

STRT-seq 5"end of mRNAs Plate-based PCR Yes

CEL-seq 3" end of mRNAs Plate-based vT No

CEL-seq2 3" end of mRNAs Plate-based VT Yes

DROP-seq 3" end of mRNAs Droplet PCR Yes
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hESCs ﬂ iPSCs
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Q“ﬂ =l ooy
hPSC-derived

cardiac cells SMCs o o FBs

N

Direct injection

Cardiac disease
modeling

ZRET AR O E SRR R 2GR PE R TR . A0 T VAR DT TR B 22 REAL R BT 5
PSCs (pluripotent stem cells) have shown great potential in cardiac disease modeling, cardiotoxicity screening and various cell therapies.
E2 AZEET4pa7E CArmausaR A
Fig.2 Application of hPSCs in cardiac disease
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