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Analysis for the mechanism by which IL-5 production is reinforced by miRNA in
exosome from mast cells
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The present study demonstrated that miR103a-3p was highly expressed in
exosomes released by mast cells. These exosomes reduced the expression levels of PRMT5 in group 2
innate lymphoid cells and skewed methylated GATA3 to demethylated GATA3 in ILC2, leading to
enhancement of IL-5 produciton, contributing to eosinophilia, from ILC2. Together, these might
suggest that miR103a-3p in exosoomes from mast cells contributed to the exacerbation of
eosinophil-mediated allergic inflammation.

microRNA 2



, RNA

(miRNA) RNA (mMRNA) ,
miRNA 22
MRNA ,
) IgE
. IgE ,
, , L4 1L-13 2 , 2
1. IgE
MHC class Il PLA2G4 MIRNA
Donor #1/Donor #2| Donor #3
’ miR134-5p 107.1 99.7 3.0
’ miR1290 3.9 14.1 3.9
miRNA miR23b-3p 38.0 2.3 2.4
miR103a-3p 6.4 3.2 2.8
’ , miR3940-5p 4.6 3.5 3.7
IL-33 (IL33-EVs), IgE (IgE-EVs) miR4734 36.3 58.0 72.8
IgE IgE miR6728-5p 2.6 3.5 2.2
(IgE/anti-1gE-EVS)
miRNA , IgE
, miR23b-3p mMiR103a-3p 7 miRNA ,
( 1. :
IL-33 IL-5 IL-13 2 2
(ILC2) , IgE/anti-1gE-EVs , ILC2
IL-5 , IL-13
, mMiRNA IL-5
(1)
0 100 ng/mL recombinant human (rh) IL-
33 24 . , 0.5 pg/mL.  human myeloma
Ig 24 , 0.5 pg/mLL  human myeloma Igg 1 , 3
pg/mL  polyclonal rabbit anti-IgE antibody 24 . , 3,000
xg 15 , . ExoQuick-TC 4
, 6,000xg 30 , ,
2 ILC2
, lymphocyte separation medium ,
, cell sorter , LIn"CD45*CRTh2+CD161+ (human ILC2)
. C , 100 1U/mL
rh IL-2 4 ,
(3) MiRNA mimic siRNA
In vitro human ILC2 , MISSION siRNA Transfection Reagent
, honsense MiRNA, miR103a mimic, siRNA negative control PRMT5
siRNA . 4 , PBS ,101U/mL  rhiL-2 30ng/mL
rhiL-33 72
Q) ILC2 IL-5 mMiRNA
, 1L-33 ILC2 IL-5 miRNA
IgE-EVs anti-lgE-EVs ILC2

anti-IgE-EVs miRNA gPCR , 1



7 miRNA , mMiR103a-3p § meuasos mime oo
anti-1gE-EVs ILc2 é% T SN S
I E-EV IL 2 r'(\:f\ hiL-2 (10 1U/mL) hIL-2 (10 IU/mL) IL-33 (39 ng/mL)
g S c , ILC2 =001 qu hIL-2 (10 1U/mL) = p<0.01
IL-5 , mMiR103a-3p
. 3 10 20
, nonsense MiRNA £, N i
miR103a mimic  in vitro human s L ) %1:
ILC2 ,IL-33 72 Y m "2 -
,IL-5 IL-13 ELISA T . T3 4 F .
. , MiR103a-3p i ¢ I g
human ILC2 , nonsense miRNA iRNA mimic TIRNA mimic iRNA mimic
human ILC2 IL-5 1. nonsense MiRNA miR103a mimic human ILC2 miR103a-3p
, IL-13
, miR103a-3p  human ILC2 IL-5
miRNA
(2) miR103a-3p IL-5
, 2 T , IL-5 IL-13
GATA3 261 , co-
factor RNA polymerase Il , IL-5 , T
, 2 T GATA3 261
, , IL-5
(Hosokawa et al., JBC, 2015). , GATA3
, 1IL-13 . , miR103a-
3p ,ILC2 GATA3

methyltransferase (PRMT)

, Protein arginine
, Jumonoji domain-containing (JMJD)

) , in slico miRNA
TargetScan , mMiR103a-3p , PRMT4, PRMT5 PRMT8
= — — 3 IgE-EVs
.ILC2 miR103a-3p & 100 & 100 S 100 . anti-IgE-EVs
35, 80 5’ 80 35’ 80 N.D: not detected
y § 60 é 60 é 60
IgE-EVs anti-lgE-  § 40 S 40 S 40
EVs human E 20 E 20 E 20
ILC2 ,PRMT4, PRMT5 Z ¥ g LPipTORPEOND
PRMTS qPCR 0 6 -12 24 48 72 0 6 -12 24 48 72 0 6- 12 24 48 72
' PRMT5 Time (hr) Time (hr) Time (hr)
IgE-EVs Lo
human ILCZ anti- [X]2. miR103a-3pi%, PRMT5%#2l & LT\ 5
IgE-EVs
human ILC2 ( 2. , EVs
human ILC2 westen blot , PRMT5 ,
, GATA3 ,
. , MiR103a mimic human ILC2
, miR103a-3p , PRMT5 , GATA3
, IL-5 .
(3) PRMT5  IL-5 srmaqomm o 95 .
’ PRMT5 ILCZ é’_% hiL-2 (10 1U/mL) WaSthL»2(10IU/mL) 1L-33 (30 ng/mL) ELISA
IL-5 . In SO‘(\" 2 hiL-2 (15 1U/mL)
vitro human ILC2 y
PRMTS5 siRNA ,
PRMT5 , 30 ng/mL R
rhlL-33 72 , PRMTS o] 5 150 £p<005
ELISA .Ctrl  siRNA prcti gt F100
, PRMT5 5, g
SiRNA human 1LC2 , 2, g
PRMT5 o . —
, IL-33 , 5 2 5 2
IL-5 . 1L-13 T Y
( 3. PRMT5 , human ILC2 IL-5
3). ,PRMT5 ,ILC2 IL-5



(4) miR103a-3p

(AD) T
miR103a-3p IL-5 X
Z 1500004 *
4
2020 AD 2 E 100000
, MiR103a-3p ﬁ- 500001
( i | =
| RK-160112-2 RK-150908-12). E Y
, AD E (n=8) (n=18)
miR103a-3p ' ( a) (4.7 b & — B0 MEEVOMIR103a-3pD FB %, BEE L Y LEBICHL
L5, .
IgE , MiR103a-3p
, ILC2 PRMT5 , GATA3

) IL-5



2 2 0 1

Mishima Shintaro Kashiwakura Jun-ichi Toyoshima Shota Sasaki-Sakamoto Tomomi Sano Yutaka 11
Nakanishi Kazuyoshi Matsumoto Kenji Okayama Yoshimichi

Higher PGD2 production by synovial mast cells from rheumatoid arthritis patients compared with 2021
osteoarthritis patients via miR-199a-3p/prostaglandin synthetase 2 axis

Scientific Reports

DOl
10.1038/s41598-021-84963-7

Toyoshima Shota Sakamoto-Sasaki Tomomi Kurosawa Yusuke Hayama Koremasa Matsuda Akira
Watanabe Yasuo Terui Tadashi Gon Yasuhiro Matsumoto Kenji Okayama Yoshimichi

miR103a-3p in extracellular vesicles from Fce Rl-aggregated human mast cells enhances IL-5 2021
production by group 2 innate lymphoid cells

Journal of Allergy and Clinical Immunology

DOl
10.1016/j . jaci.2021.01.002

10 0 2

Shota Toyoshima, Shintaro Mishima, Jun-ichi Kashiwakura, Tomomi Sasaki-Sakamoto, Yutaka Sanol, Kazuyoshi Nakanishi, Kenji
Matsumoto, Yoshimichi Okayama

Higher PGD2 production by synovial mast cells from rheumatoid arthritis patients compared with osteoarthritis patients via
miR199a-3p/Cyclooxygenase 2 axis

70

2021

Shota Toyoshima, Tomomi Sakamoto-Sasaki, Yusuke Kurosawa, Koremasa Hayama, Akira Matsuda, Yasuo Watanabe, Tadashi Terui,
Yasuhiro Gon, Kenji Matsumoto, Yoshimichi Okayama

miR103a-3p in extracellular vesicles from Fce Rl-aggregated 1 human mast cells enhances IL-5 production by group 2 innate
lymphoid cells

70

2021




IgE miR103a-3p , 2 IL-5

49

2021

miR103a-3p in extracellular vesicles from Fce Rl-aggregated human mast cells enhances IL-5 production by group 2 innate
lymphoid cells

Shota Toyoshima, Tomomi Sakamoto-Sasaki, Yusuke Kurosawa, Koremasa Hayama, Akira Matsuda, Yasuo Watanabe, Tadashi Terui,
Yasuhiro Gon, Kenji Matsumoto, Yoshimichi Okayama

APSR2021

2021

Shota Toyoshima, Tomomi Sakamoto-Sasaki, Yusuke Kurosawa, Koremasa Hayama, Akira Matsuda, Y Watanabe, Tadashi Terui,
Yasuhiro Gon, Kenji Matsumoto, Yoshimichi Okayama

miR103a-3p in extracellular vesicles derived from human mast cells following aggregation of Fce RI enhances IL-5 production
from IL-33-stimulated type2 innate lymphoid cells via PRMT5

JSA/WAO Joint Congress 2020

2020

Toyoshima S, Sakamoto-Sasaki T, Matsumoto K, Okayama Y

miR103a-3p in extracellular vesicles derived from human mast cells following aggregation of FceRl enhances IL-5 production
from IL-33-stimulated type2 innate lymphoid cells (ILC2) via silencing protein arginine methyltransferase.

WAC (World Allergy Congress) 2019

2019




Shota Toyoshima, Tomomi Sasaki-Sakamoto, Yusuke Kurosawa, Yasuhiro Gon, Chisei Ra, Kenji Matsumoto, Yoshimichi Okayama.

miRNA103a-3p in extracellur vesicles derived from anti-IgE Ab activated human mast cells enhances IL-5 production in ILC2 in
the presence of IL-33.

48

2019

IgE miR103a-3p , 2 IL-5

2019

2019

Shota Toyoshima, Tomomi Sasaki-Sakamoto, Yasuhiro Gon, Chisei Ra, Kenji Matsumoto, Yoshimichi Okayama

Exosomal miRNA derived from anti-IgE activated human mast cells enhances IL-5 production in ILC2 in the presence of IL-33.

68

2019

71

2022




https://ww.med.nihon-u.ac. jp/up_pdf/20210222140231.pdf




