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A novel mechanism for regulation of mRNA stability through functional
inactivation of Regnase-1.
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In this research project, we focus on the functional inactivation of the
endoribonuclease Regnase-1, which enzymatic activity is transiently lost through it phosphorylation
and proteolysis. To address the mechanism by which the functional inactivation mediates innate and
acquired immunity, we used Regnase-1 A CTD mice, carrying the C-terminal truncated mutation of
Regnase-1 protein that completely inhibits Regnase-1 phosphorylation. This mutation is known to have

a strong inhibitory effect on innate immune response primed by external stimuli with inflammatory
cytokines or TLR ligands. Contrary to our expectation, this mutation showed activation of a group of

immune cells such as antigen-presenting cells and was found to exacerbate disease phenotypes of
mutated mice that develop spontaneous autoimmunity. The findings obtained in this project will
greatly contribute to the elucidation of the functional role of Regnase-1 as a therapeutic target
for diseases.

mRNA



RNA (RNase) Reganse-1 mMRNA
(Matsushita K et al. Nature 458 1185
(2009)) Reganse-1

MRNA
Toll
Reganse-1
RNase Regnase-1
(lwasaki T et al. Nat immunol 12 1167 (2011) Regnase-1
Regnase-1 Regnase-1
Regnase-1 RNase
(Tanaka H. et al. J. Exp. Med. 216 1431 (2019)) Regnase-1
Regnase-1
T (Uehata et al. Cell 153 1036(2013))
Regnase-1 mRNA on/off
Regnase-1 RNase
Reganse-1 Regnase-1
Regnase-1
Regnase-1
Regnase-1 —
Regnase-1
Regnase-1
Regnase-1
Regnase-1 mMRNA Regnase-1
Regnase-1
Regnase-1
Regnase-1
(Regnase-1 C ; Regnase-1 ACTD)
Regnse-1
Regnase-1 ACTD C57 BL/G'Prlpr
(B6-Ipr) (Regnase-1 ACTD x B6-lpr)
fas fas
(Nagata S. et al. Immunol. Tod. 16 39 (1995)) MRL
MpJ'erier (MRL-Ipr) Crispr-Cas9
Regnase-1 ACTD (Regnase-1 ACTD x MRL-Ipr)
(B6-Ipr or MRL-Ipr)
Regnase-1 ACTD
RNA-seq

PCR MRNA



Regnase-1 ACTD Regnase-1AA

(OVA)
OVA OVA
Regnase-1
Regnase-1
Regnase-1
Regnase-1 ACTD X BG-Ipr BG- 1 Total cell lysates Nuclear lysates
Ipr Lymph nodes  ¢DCs pDCs Lymph nodes  cDCs pDCs
lpr S FS 5§ % 5§ £§
Double negatives 100+ - p-STAT1 100+ p-STAT1
(DN TCR+CD4-CDS8- ;z: = ; :;' .
CD90.2+B220+) ] S HL so i 0w IRF3
Regnase-1 . ;
ACTD lpr 60~ : Sl IRF7 60~ i B IRF7
50 =| Zzsszssas - 50 =] - H
75 it 75+ p-pB5
il i 60~
Regnase-1 ACTD :3: e | cun jg: T
jz:- e e | B-actin ".;21— e s | laminB
Regnase-1
Regnase-1 ACTD x B6-Ipr B6-Ipr
RNA B6-Ipr
Regnase-1 ACTD x B6-Ipr
IL1B RNA
Regnase-1 ACTD x lpr
Regnase-1 ACTD x lpr
Regnase-1 ACTD x B6-Ipr
pDCs IRF3
IRF7 IRF3 IRF7
( ) Regnase-1 ACTD x B6-Ipr
pDCs T B
DN Regnase-1 ACTD x B6-
Ipr
IRF3 IRF7
pDCs IRF3 IRF7
RNA
DNA (NET)
2
Autoantibodies.
NET Toll ] TR
NET Fereceptr CD4-GD8.0D%0 345230+

) Teells
Neutrophil extracellular

®
s
Y @ e

Bcells

(Corsiero E. et al. Macroshages
Front. Immunol. 7 00485 (2016))
MRL-Ipr lpr
NET
NET



(Knight JS, et al. Ann Rheum Dis 74 2199-2206 (2015))

Regnase-1 ACTD x B6-Ipr IRF3 IRF7 Regnase-1 ACTD
NET
C )
Regnase-1
MRL-Ipr Regnase-1 ACTD (Regnase-1 ACTD x
MRL-Ipr) MRL-Ipr
Regnase-1 ACTD MRL-Ipr MRL-Ipr
Double negative
MRL-Ipr
Regnase-1 ACTD x MRL-Ipr
T
Regnase-1 ACTD x B6-Ipr
Regnase-1 ACTD
NET
MRL-Ipr NET
Ipr
Regnase-1
Balb/b
Crispr/Cas9 AA ACTD OVA
Regnase-1
IL5 IL13 IgE OVA
OVA
Regnase-1
Regnase-1
Regnase-1
Regnase-1
Regnase-1
Ipr

Regnase-1 ACTD xB6-lpr  Regnase-1 ACTD x MRL-Ipr
Regnase-1 ACTD x MRL-Ipr

Regnase-1
Regnase-1
Regnase-1 Trul/Tul7
Regnase-1
Thl/ Tul7 T2
Regnase-1 T
Regnase-1

Regnase-1



73
RNA Regnase-1 2020
513
DOI
Piboonprai Kitiya Millius Arthur Shimoda Mayuko Tanaka Hiroki Akira Shizuo Maeda Kazuhiko 28
Breaking self- regulation of Regnase- 1 promotes its own protein expression 2023
Genes to Cells 383 389
DOI
10.1111/gtc.13018




