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Application of Stem Cell-Derived Extracellular Vesicles in Allergic Airway Diseases
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Mesenchymal stem cells (MSCs) have been reported to be promising candidates for the treatment of allergic airway diseases.
However, MSCs themselves have several problems including immune rejection, risk of aneuploidy, difficulty of handling, and
tumorigenicity. An increasing number of studies demonstrated that administration of conditioned media or extracellular vesicles
(EVs) released by MSCs is as effective as the MSCs themselves in suppression of allergic airway inflammation. EVs can exert
their effects by delivering their contents such as proteins, mRNAs, and microRNAs to recipient cells. Furthermore, the adminis-
tration of MSCs-derived EVs may reduce potential safety risks associated with stem cell therapy, suggesting that MSCs-derived
EVs may be a promising alternative to cell therapy for allergic airway diseases. This review examines the current understanding
of the immunomodulatory properties of MSCs-derived EVs and its therapeutic implication for allergic airway diseases.

KEY WORDS: Mesenchymal stem cells - Extracellular vesicles - Allergic rhinitis - Asthma - Immunosuppression.

M = 8 Fhopyt A7 kg Yehldob 1L ah= A2 5 E 435}
Al & Aolth? E3] AAE 714 E(adult stem cell) Q) F7F
Z7| M2 (stem cel)+= ThFSE M2 2 2318 4= Q= & I 7|42 (mesenchymal stem cel) 2] 4= o|H] & <ol
3= (differentiation capacity)@} | &21¢1 27} Bh=(self- YT MEES F95H= A o]7] wo] vjol=7| A E (embry-
renewal)s 74| 2L §Qlo] &/ 2AE AT 4= Q=52 onic stem cel)ll B8l S WA 7HsAd o] AL g2l F el
S 7HA AL QL B ooty WY AAE FASkE thFst W A 9T 4= Qo] oheket Agte Nz EE Es] A
F AxZY 7S 2B = Y= sEHS VAL T B FE I Q)
Nk E7] AE2| o]2fet B4 wiito] YAl Aghe) o} F7HAE7 A2 tHsA (multipotent) T8} A A& 7] A
et HolA A7) W 220 Aol gt 75 A ES H 2R dFEEY AlA A oA AR, A HA|EZ(chon-
B2 gkt 7 X glom 2P 7] AlZe v E  droblast), 25 A3 (osteoblast), AW Z (adipocyte), Z2
A= MEE e o= FeiE BA =k AMEZE = A2, A, AFAME 55 23t theket FEi2 Al
Yot 1Ao] ‘2A S0l AU EF0l e FHUE &L R B384 Qo] FTIMEE o] 835t AollAl 7HY Eol

=2 2020F 32 3Y / S™ARZY:2020F 3 6% / MAIEY 2020 38 6Y
BARE: Z74, 49241 SN AT TS 170 R4t st SRS Sl 9) olulols

S

Tel: +82-51-240-7824, Fax: +82-51-246-8668, E-mail: choks@pusan.ac.kr

Copyright © 2020 Journal of Rhinology


mailto:choks@pusan.ac.kr
http://crossmark.crossref.org/dialog/?doi=10.18787/jr.2020.00312&domain=pdf&date_stamp=2021-05-31

J RHINOL 2020.27(1):1-7

AHEE I Qlom &Y 22 o] ik —% -t A2 (mi-

croenvironment) ] A&} £AF

2ol Fa3t TS ghrhar OEPEV# ATEY I FHEE
7| M| 32= TAI2E, BA|2E, NKAEZ O] 753 S415 A5kl
T AA; A A (dendritic cell) @) 52 2A5hH, 24 TA|XZ
(regulatory T cell) Q] W& G =51 &d-S F715H= o
L 3 O FHAETIM E] o]dt WY 2 HEL

A7PH A ] 29> 5 (autoimmune encephalomyelitis),
=22 SH(inflammatory bowel disease), 24 A (arthri-
tis), W &5 (sepsis), O] A1 AN <51 (graft-versus—host dis—
ease), THHA] A3 (multiple sclerosis) 2 A18 T (type
[ diabetes)= H|&3 thefet WS = Aoljo] A =& 913
AE o o= dF 2|4 7E Al A
27] 3t 7| 8x] HA M= E7) A2 WY A& Ayt
7} ZmE|giet

SHARE S FE7IMEE o83 AmE SESoF &
2 71A] 2 AZE ok WA QJIAA fEE A=
(living materia) 24 2| & 8= 2 AR8-35}7] 93t 22
(quality control)oll oJ&]-&o] St} E3E FHHE7| A E
FL] %jj;'(].’ HHOk 27—1 X{Z]— \:ﬂ—tﬂ UJ Eo:]}:_ ]E_O,] lg%
Aol & S vA7] wiZo] o] 2 QIgh =& H|-&
A@xo] BA 7} Dy HZE o] g3t A R2H
Hhe, TF BT 22 A7) 2] o2 A A
7] flelf AAT myEgo] F

oA 272 PP E SHAZE Uk Tela YA
Hom AR #4 7ol mgst= A2 = 4] &
T 7] W&ol FoAst= 8-S 4SS &= v o gt
Z7|M2ze) &gt A& Bk= E7IAHIE AR oY)
2t Z7|A 2o A = o] B850 % IS
Tl B Ea §lo] E7IAME wfekAolA FelEE oy
4o tfsl @ A7t o] Fo A AL Qlk S AET A

7} E 29 2% %S uf v]A1EE (microenvironment)

2 12y o3 [o
X orlo

=
9 e

o
EasS| o]_,—_r_ AF7]1 A 9]

&rﬂmlmrﬂﬁﬁﬁﬂmﬁxﬂ

o

ZJ.

of ¥-g-5to] theFel A7 BAS Fulsty, FUAE7IME
7} EHlehs v EE 5] W RS SuA e A8

Z7\M|322) ¥ 9oka I (paracrine effect)2}al sHc}?

[e]
=
SHAE 7 A A AF7HEE]F-= (autocrine induction) E
= FHEBR]S-=(paracrine induction)® HH| &= EXE
2 A 21 H(angiogenic factors), A% 1&]al JoF <l

ZHgrowth and trophic factors), A% 7}¢1(chemokines),
A=A Alo| E7}¢l (pro-inflammatory cytokine), &% A
o] E7}¢] (anti-inflammatory cytokines), Al L] AL A (ex—
tracellular vesicles) & E @5}l Qrh? o] 2 Aol A=

—_/

AR ek 2o)4 7w AEelA] B ERE Gt A
29| 2FAZ o] §3 BfEHQ AT AL 275
AFA9] 2 gl Tet 715 o] Lok ma e,

=

rhu

E7IMZ Fal M=ZL
A28 A3 A = Aol A Al 9 B o= T
B FlE= A A o]FS ol Ko § % T3 4
u] sl 23 A2 (hematopoietic cell), WI Al 2 (endotheli-
al cell), AFs) A 3 (epithelial cell), ¥A| 3= (cancer cell) 53 2
2 ThoFeh Al 2 5E Eul e A2 A= 2b2e) =2
7], oF, AYAARA, 719 9 249 whet 30~100 nm @] exo-
some, 100~1,000 nm<] microvesicles, L& 1L 1~5 um<] apop-
totic body 2 H-F¥ th(Fig. 1).” ExosomeS 7l 27|17} +
Z3}3l endosomal system©f| 4] A3 £]ulj & (exocytosis) S &
3] A=, microvesiclesE Z7]7} H]aL A o] A& o] ¢
A (plasma membrane)©] HFZ O 2 S0} He]E o]
P h(Fig 2). A EZ2RE YEE AEe] 2ZAE=
Ely

AZHo| EX

&
ot

o
o =

cheFRt e, A1, FA1A SO vt A e g =l
& ZATHAL Qlow, HlZ-A2 oabis B S vlA e
o] FEargol Fagt ATE A} A2 22
A7} Eu|Eo] EANEE o]Esto] thokst A RAGES
Aeshz 71312 A9l AzA7E o Eo] A2 ¢
f= S

dutol] HFo| =W N2 Ao AP Ao a2t

Q1 8-3ll(direct fusion) T+= A|2ZW A F (endocy-
| S5 oS ofE A A% = (multivesicular
3L, tfREO] - gpo]AF O R o)F

Shal 0} 2 o] Hajelo] 1A

1.

tosis) ] & =

endosome)o] =ES

St AJEZ Q] AL I NE= T

ol

Aol S A S 335k HhFig. 3).%
AAIE 7| M E ]ﬁ 2729 7]4do] A3t B o]Fs &
ZIMIAEL] X R QIR BH] auto] oJst Ao R HIIEHA &

PN S8 AR Bofol A Z7IAE 2 Az 237
o] F8.4J0] BEE| T leh. Z7\HE o) AES) AEAL
S| MR E) Bl Ee clokeh 2] 2 1AHEH A, microR-
NAs, mRNAs 5)5-& 34131 QLo 27 4% 4|24l

ASHE 24 SERASS ZUSHE oI F A Wefel o] 9
of dol U 43 % Belns U RejselRAne R
2] QAL BEH FAol, YAAE B GO

S
HAE7} 7Hssch Al AZA1= g Z(iposome) T} &
AR BEsHA 2R s SUHFETIAZET BA e
A Bk Qg Aol ofE o] WA 2|24 EHE

0

ol



UME S : Z7|MEZ o MEe| AZFC| 28

300-100 nm 100 nm—1 pm 2 1-5 pm - 8-12 ym
Protein 3 -
aggregates
Viruses Bacteria

Exosome Microvesicle

Apoptotic body Cell

Fig. 1. Size ranges of extracellular vesicles. Adapted from Gyorgy B, et al. Cell Mol Life Sci 2011:68:2667-88.2

O Microvesicles

Fig. 2. Release of exosomes and microvesicles. CCV: clathrin-
coated vesicles, ER: endoplasmic reticulum, MVE: multivesicular
endosome. Adapted from Raposo G, et al. J Cell Biol 2013;200:
373-83.%
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Fig. 3. Protein and RNA transfer by extracellular vesicles. MVE: mul-
fivesicular endosome. Adapted from Raposo G, et al. J Cell Biol
2013;200:373-83.%
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Fig. 4. Schematic presentation of possible immunomodulatory
mechanisms of adipose-derived stem cells (ASCs) in allergic air-
way inflammation. AHR: airway hyperresponsiveness, AR: aller-
gic rhinitis, IDO: indoleamine 2,3-dioxygenase, IFN-y: inferferon-y,
Ig: immunoglobulin, IL: interleukin, PGE2: prostaglandin E2, TGF-R:
fransforming growth factor-g, Tregs, regulatory T cells. Adapted
from Cho KS, et al. Mediators Inflamm 2014;2014:436476.%
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Table 1. Summary of soluble factors critical for mesenchymal stem cells-mediated immunosuppression

Factors Function
iNOS Inhibits T cell proliferation
CCL2 Inhibits CD4" Th17 cells
IDO Inhibits T cell proliferation, promotes type Il macrophage differentiation, impair NK cell activity
Semaphorin-3A Inhibits T cell proliferation
B7-H4 Inhibits T cell activation and proliferation
HLA-G Inhibits PBMC response
LIF Inhibits T cell proliferation
INE) Regulates macrophages, inhibits inflammation
Galectin (S) Inhibits T cell proliferation
HO-1 Inhibits T cell response, induce IL-10° Tr1 and TGF-B* Tregs
IL-6 Inhibit the differentiation of dendritic cells, inhibit T cell proliferation
TGF-p Induces Tregs, inhibits NK cell activation and function
IL-10 Inhibits T cell response, decreases Th17 cell differentiation
PGE2 Induces Foxp3* Tregs, inhibits NK cell function, induces type Il macrophages, inhibit DC maturation
PD-L1/2 Inhibits Th17 cells, inhibits T cell proliferation
FasL Induces T cell apoptosis

CCL2: chemokine ligand 2, DC: dendritic cells, FasL: Fas ligand, HLA-G: human leukocyte antigen G, HO-1: heme oxygenase-1,
IDO: indoleamine 2,3-dioxygenase, iNOS: inducible nifric oxide synthase, LIF: leukemia inhibitory factor, MSCs: mesenchymal stem
cells, PGE2: prostaglandin E2, PD-L1/2: programmed cell death 1 ligand1/2, PBMC: peripheral blood mononuclear cells, TSGé: TNF-a
stimulated gene/protein 6
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