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The pathogenesis of S1PR1 reduction via miR223-3p in Lupus T cells.
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The micro RNAs (miRNAs) and their target mRNAs in CD4+ cells in systemic
lupus erythematosus patients were suggested to play a key role in the pathogenesis. To identify new
miRNAs related genes, we integrated mRNA and miRNA profiling data in CD4+ cells of MRL/Ipr (MRL) and

C57BL6/J (B6) mice. We identified downregulation of sphingosine-1-phosphate receptor 1 (Slprl) and
upregulation of Mir223 in MRL compared with B6 mice.We generated the B6-Mir223-/-Faslpr/lpr mice and
the lupus phenotypes were analyzed. In B6-Mir223-/-Faslpr/lpr mice, S1PR1+CD4+ T cells in the
spleen was significantly increased compared with that in B6-Mir223+/+Faslpr/lpr mice by flow
cytometry. B6-Mir223-/-Faslpr/lpr mice demonstrated the elevation of glomerular and renal vascular
scores associated with enhanced intraglomerular infiltration of S1PR1+CD4+ T cells.

The deletion of Mir223 exacerbated the lupus phenotypes.

SLE S1PR1 microRNA



(Systemic Lupus Erythematosus; SLE)

SLE
40
SLE
micro RNA (miRNA)
RNA DNA (DNMT) DNA
SLE miR21,
miR155 miRNA
SLE
SLE MRL/Ipr CD4+T miRNA mRNA
miRNA miR223 1-
(S1prl)
1- (S1P) 379Da
S1P G
5 S1PR1
S1PR1
S1P (Annu Rev Immunol
30:69-94, 2012) S1P S1P S1P
S1PR1 S1P
S1P S1PR1
S1PR1
S1PR1
(J Clin Invest 106:951-61, 2000)
S1PR1
(J Biol Chem 279:15396-401, 2004)
Fingolimod S1PR1
S1PR1
SLE B6/Ipr S1PR1
(J Immunol 194:5437-45, 2015) MRL/lpr S1PR1
KRP-203 CD4-CD8-T Fas
T (Kidney Int 74:1319-26,
2008) S1PR1 SLE
S1PR1
mMiRNA/MRNA Slprl MRL/lpr
miRNA miR223 miR223 Slprl
S1PR1 SLE
S1PR1 miR155
miR155 B6/Ipr S1PR1
T S1PR1
W146 (J Immunol 194:5437-45, 2015)
miR155 (SLE/ ) 25 miR233 27.1 SLE T
miR223 SLE Slprl
miR233 miR223
miR223 Slprl
T
1. miR223 S1PR1
T (EL4 mouse T cell line) EL4
microRNA mimic miR223 S1PR1

real-time PCR

Western Blotting



HUVEC

Slprl 3'UTR

2. miR223 SLE

S1prl-3'UTR region

reporter resion
(MISSION® 3' UTR LentiGoClone® SIGMA)

MRL/lpr
Mir223tm1Fcam/J)
miR223
(MRL-Mir223+Fas'rir)
8
ELISA

(MRL/MpJ-Tnfrsf6lpr/Crlj)

MRL/Ipr

S1P

miR223 (B6.Cg-Ptprca
7
MRL/lpr

MRL-Mir223 Fas'er/lpr

miR223
MRL-Mir223+*Fas'rripr
16
dsDNA
Flow Cytometry (

) S1PR1

C57BL/6
(J Immunol 194:5437-45, 2015) B6/lpr
miR233

Mir223++Faslpr/ipr 44

3. MRL/lpr SLE

CD4 CD8 S1PR1
miR155 B6/lpr
miR223 B6

B6/lpr (B6-Mir223+Fas'rlr) B6-

S1PR1 miR223

16 MRL/lpr 44 B6/Ipr

Western Blotting

miR223

RosetteSep CD4+

S1PR1

1. Mir223

miR223

CD8+T

S1PR1
S1P
S1PR1

real-time PCR

SLE STEMCELL

total RNA miR223

SlprimRNA

HUVEC

nontargeting miRNA
T

guantitative PCR

Slprl
S1primRNA

2.SLE S1PR1

S1prl-3'UTR region

S1prl-3'UTR

reporter lesion
mMiR-223-3p mimic
HUVEC
(EL4 mouse T cell line) EL4
Siprl mRNA
Mir223

miR-223-3p mimic
EL4

Slprl mRNA  3UTR

miR-223-3p

SLE
223-3p
miR-223-3p HC

3. Mir223/Faslpr’er

miR-223-3p

CD4 T S1PR1 mRNA miR-

S1IPRImMRNA HC

S1PR1

Mir223 Slprl
Mir223++Fasipr/ior 44
Mir223++Faslpr/lpr

B6-Mir223+Fas'rr/ier
CD4-CD8-T B
S1PR1+CD4+T

Mir223++Fasler/lpr
CD4+T CD8+T

Bcl-2

B6-Mir223+Faslpriier

B6-Mir223+Faslerier - B6-

B6-Mir223Fas!pr/ipr B6-
dsDNA 1gG  1gG
B6-Mir223++Fasler/pr CD3+T
S1PR1+CD3+T
miR223 S1PR1
B6-Mir223Fas!r/ler B6-

(AnnexinV+7-AAD-)

Bcl-xl
B6-Mir223++Faspr/ler



B6-Mir223Faslrr/lpr B6-Mir223++Faslpr/ipr

S1PR1+CD4+T
MRL-Mir2237Fas'e/ler MRL- Mir223++Faslrr/lpr , B6/lpr
Mir223+Fas'pr/ier B6-Mir223++Faslpr/lpr
Mir223 S1PR1

Mir223

B6-



Hiramatsu-Asano Sumie Sunahori-Watanabe Katsue Zeggar Sonia Katsuyama Eri Mukai Tomoyuki 11
Morita Yoshitaka Wada Jun

Deletion of Mir223 Exacerbates Lupus Nephritis by Targeting Slprl in Faslpr/lpr Mice 2021

Frontiers in Immunology

DOl
10.3389/Fimmu.2020.616141

5 0 2

Sumie Asano, Tomoyuki Mukai , Yoshitaka Morita, Jun Wada

Deletion of Mir223 Exacerbates Lupus Nephritis by Targeting Slprl in Fas lIpr/lpr Mice

43

2020

Sumie Hiramatsu-Asano, Tomoyuki Mukai, Yoshitaka Morita, Jun Wada

Deletion of miR-223 exacerbates lupus nephritis by targeting Slprl in Faslpr/lpr mice

2020 American College of Rheumatology(ACR) Annual Meeting

2020

Sumie Hiramatsu-Asano, Tomoyuki Mukai, Yoshitaka Morita, Jun Wada

Deletion of miR-223 exacerbates lupus nephritis by targeting Slprl in Faslpr/lpr mice

The 22nd Asia Pacific League of Associations for Rheumatology (APLAR 2020)

2020




miR223 S1PR1 SLE

48

2020

Sumie Asano, Katsue Watanabe, Jun Wada

The reduction of Slprl by miR223-3p and their roles in the pathogenesis of SLE

64

2020




