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Single cell RNA sequencing used in asthma research
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Asthma is an allergic disease characterized by chronic inflammation of the airways, leading to bronchoconstriction and excessive
mucus production with symptoms of dyspnea, wheezing, and cough. It involves various underlying mechanisms such as eosino-
philic, neutrophilic, mixed, and pauci-cellular, exercise-induced, occupational, and obesity-related asthma. Asthma is a mostly re-
versible condition involving several cells and cytokines, leading to chronic airway inflammatory responses, and showing the diver-
sity in asthma phenotypes and complexity. Recent advancements using single-cell RNA sequencing allow distinguishing and ana-
lyzing RNA sequences at each cellular level within complex and heterogeneous cell groups. This method has also been applied to
study asthma mechanisms, enabling us to predict intercellular interactions triggering asthma and identifying cellular changes char-
acterized by specific molecular-cellular phenotypes. In our study, according to the PRISMA (preferred reporting items from system-
atic review and meta-analysis) guidelines, we systematically reviewed trends in asthma-related immune and structural cell research
using single cell RNA sequencing, highlighting potential therapeutic interventions, and pinpointing opportunities for novel bio-
marker discovery. (Allergy Asthma Respir Dis 2023;11:167-179)

Keywords: Single cell RNA sequencing, Single cell RNA, Asthma

x
I

ﬁi
U
1o
e
it
fru
&
1>
BN
i)
=2
ooy
jinss
[>
i)
b5
I3
1o
=)
5
o
I
oy
il
r

[¢)

AL 71HA] 53 TRt Y Ehjol] offt 1A U & A=SA] fRor dEel] G A E AR SRl A
Zro] FRiEE 7o v delo 2, 713, S5k A o o 9] o84 E2 7/ 1k Ao = Qlste] A= A 4] etk
U 257 S/ v Q] G =Agolok AL ERE10%-15% SRl A= AE| ol =of tigt UiAdo] 4717 5t
AAAR R 30 530 1 o olghelo] Ql= Ao 2 AfA Qlal, W, 0|2 ¢3f YeEo] ST IE ks HAlyg A Ro| =
18 8l 7|5 Riete] whe A0 RREES SUIBIAL e A0 AR AVSBHE-EERAl- AL e olE Ao = glem,
Tk 210 5 oSz IRt & APGE Qfofl= 4o Ak Al A AlAlY] A ge FAIA HE-& FEAIZIAL type 2 =5 T
A 71e& ARATIAL BAA S 7HSARIE A2 B 7] AlsE(type 2 helper T cell, Th2) H5RE-g-0] obd 4] ofgofX=
o vpefgt Al Fofsh SAAY A, 3 WA & B HRSHA otk mEbA] Ao Y v A Re o g
A/ A, 2 A, vt R A S A e Hgery A Easit
S92 Ao 2 uhoftt 28FS Uehdle o] 22l Aot 71£2] ZAM transcriptome) A71 4D A2 oot =

Correspondence to: Yoon-Seok Chang  https://orcid.org/0000-0003-3157-0447
Division of Allergy and Clinical Immunology, Department of Internal Medicine, Seoul National University
Bundang Hospital, Seoul National University College of Medicine, 82 Gumi-ro 173Beon-gil, Bundang-gu,

Seongnam 13620, Korea } © 2023 The Korean Academy of Pediatric Allergy and Respiratory Disease
Tel: +82-31-787-7023, Fax: +82-31-787-4052, Email: addchang@snu.ac kr The Korean Academy of Asthma, Allergy and Clinical Immunology
« This research was funded by Seoul National University Research Grant, 800-20220483. This is an Open Access article distributed under the terms of the Creative

Commons Attribution Non-Commercial License
Received: August 16, 2023 Revised: August 31, 2023 Accepted: September 1, 2023 (https://creativecommons.org/licenses/by-nc/4.0/).

167 https://www.aard.or.kr



AARD Allergy Asthma Respir Dis

2 Q) P 2] A el Hasiol, Fsi AE 2ol
A A wAUZ ot ARES] 52 2 Al SHAINE B ARl
8l -0 ABalo] 1 AES] AR SR siole 4 gle
b2 Aol gt 718-E EAsE o= A7 Qi o2k 4]
© 2 Q] A3 RNA A4 (single cell RNA sequencing, scRNA-
seq) 715 7 A oA RNA AE-E FAJSHEL 2 A 229
AL e 54 2 ol A9 Al 7)ol thstke] ofsid 4
I} 2ol A AT scRNA-seq £413 08510}, 3

A2) AR Blole] Aol A 21 *ﬂi AN tolrk
o] ol Thofshiz ofe} AEE S st ik’ o] el
A 4] ] ghelshis chobet ’\ﬂ:ﬁ eke] st 4EARE

& A faol wek Pelsieln, HAY Fa BAEel AU
3} gk Ao thet EAo|3 AAAHR) ATE Sl A2 o
ofolclofe} S| E AXtch

RAE W GO A why SR o} BEEo =
A Qlek 202 29] A B Qi ThR el wg
T} /du] A 7] Aozt HAle] o] 7ejgth = AS W
TR 4 o] W) sha upgolli= oheket Al 2ot Al 22 1] @47}
BojaRd, tt o] el /14 A4 el Thart shatel
oS gir} |2 EE A A Es S8 Y A
A5}l o] & vleho 2 42| A A i (dendritic cell, DCs)S ZFAISHA|
7= A5 UARE WEIATES o] SAJSHE A|lEZE2 7]% WellA

interleukin (IL)-4, IL-5, IL-9, IL-133} -2 Alo] £ 7}0]-S FH[5}HA|
= E*P—TL*J AZHE-S-S £ 71511, immunoglobulin E
e IgE HA oA 3] Aehlo L A
0 Bl 52 M o] /18] ZFol} S, Al 8
= 10 HY Y89 ul) = |2 A0lo] ofaf f
L 7eAslat 3t %E]Ui 274 B M| *Z(regulatory B cell, Breg)+= &
A7) A2 W Oe] FAT 4L T Type 2 A
3L (type 2 innate lymphoid cell, ILC2s)+= Z1A]of| 4] IL-4, IL-5,
IL-139] AT T A 280l A 3 40] 9J3hS dhaie)™ Eat
ST A A5 T =2 17 A2 (T helper type 17, Th17) HS
H3-2 55 419 efakAlel zlejo] whofqitt ofefet 435
3.2 Al |0 JGL Fo 7|5 Tl 794l 7] &
|5k, 1 7152 7§ ¥ (remodeling)-S -rr‘?j_*ﬁl-ll]-”
715 Au A= S Al 9 &) 7 Atolof] YA]sh= A
SRR QRO HFO BRE AAE HFsh= A HA Aol
wheba] 24 ghrpof| A 7]k o] HEHES T} ko] glof Sast
g Qe A lo] A5, AT AL ot 4 ol
AE ZH|8l AfrotHl e LA fro AL E BAISIA7IH, o] = ¢l

=

i

b
=
L~
L
Frl

a9

rlo rlo

T
nlm o

ful

N
-

168 https://doi.org/10.4168/aard.2023.11.4.167

Hwang YK, etal. * Single cell RNA sequencing

3| Zeblo] H=sA 4w o] 3
A 2= A ol B4AQl TRt Ao 7RIS /st
Th2 A ZSHLC22] EAJ8to] THolahi= 1259} 11-33 ~12] 7 TSLP
(thymic stromal lymphopoietin)@} Z-2 A4 AFO|ETRIES
HH[RICE 71 A3 Th HAREG-ol A Fa3t o8hS sk IL-13&
Freste] 7] e HA S ke WA Qa2 ARG

oje} ol ofe] 71A] A|3E2} Ao =711 5-0] 2|2 ol 2
ofsiaL, o] & Qlsl XA FEF O thel/d kY 7)o A1 9] B34

o] el Zle & Aztslar Qick.

)2o] 7)ok ek w4

CHUM|ZE RNA AIEA 7|50 HAl g 7|%

AollAie] HME

HAEAA A MG 24 S Follo|u 24 &9 g
0] A|32 feho] B a3, W= AEE0] Bt WS o
SR Z17ko] | 2o gt 418 U7] ok 8Lt scRNA-
seq HA12 T A 230 42] RNA AGS 3} A3}

L 7)&sz A, Tl AEE TholZ 2Zo|U Ao AZ o] A3 ek
o Hejsta, AR ARG 5 E 3} Al A AWE 4 9]
T} SCRNA-seq 2148 £H) A|32] 2], vl A9 o] Bzfa)
74 o A0, 20l At Hole] 249 4 7 #
A= g T AlZe] Eelole= AlEe A
E o, 24 Sl weh g 7lee AR 2 —DJL Q%fﬂ
4 AIZE S3l3E &, SHAHnucleic acid)S ©]-8-510] o] 5
AlA AJEAIBHEL 0] 8t scRNA-seq H-41S ©]
et |22k o AAQ1 Ml 2 Foll A FAE2 )
O] ARt S A o= S =lof SRt HlEE 4
EO| TS ol = QA HRAERY ot e
Pt A= oA Al 712 olslE 4= A
OJat of dutol A A= g Ao e A
geleh IS B = QA SR, vhol vl 9]
A A= g2 EAE e QA =R 349 7)1
= L gy o]8E11 9)om, A4
L A 7Fe) A Ryt EA BN e 0] TEE 0
i S WSS o3 S S ol Ao B
B XWM Az o

l° rl

« %P

21’.

2

(Eoox mE X o
e TN T
a o e oy
2 N e M

oE il —llm 1>
g = sk
ox

=

s
B
o b

Y

1T re

i
s qn Jo Mo
of
=)

HU f”lo
oN
i)

o] Lol A+ PRISMA (preferred reporting items from sys-

tematic review and meta-analysis) &= 20| w2} A A 491 £



R el « A4 AFoA 9] TUAHE RNA AR 24

Allergy Asthma Respir Dis AARD

Studies identified through the database
695 Total
- 209 MEDLINE
- 382 Embase
- 103 Web of science

:

0 Additional studies identified through
Google Scholar

\ 4

’ 452 Studies with duplication ‘

v

’ 63 Studies evaluated for suitability ‘

v

’ 37 Studies meeting qualitative criteria ‘

20 Excluded studies for the following reasons:
unrelated to the topic

21 Not related to asthma

97 Irrelevant research methodology
7 Insufficient impact

18 Review articles

69 Not in the format of a paper
2 Related to SARS-CoV

Fig. 1. This study was performed according to the PRISMA (preferred reporting items from systematic reviews and meta-analyses) guideline. SARS-CoV, severe acute

respiratory syndrome coronavirus.
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