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DNA Methylation-dependent regulation of Cathepsin E gene expression by the
transcription factor Kaiso in MRL/Ipr mice
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Global DNA hypomethylation in CD4+ cells in systemic lupus erythematosus

(SLE) patients was suggested to play a key role in the pathogenesis. To identify new
methylation-sensitive genes, we integrated genome-wide DNA methylation and mRNA profiling data in
CD4+ cells of MRL/Ipr (MRL) and C57BL6/J (B6) mice. We identified Cathepsin E (Ctse), in which 13
methyl-CpGs within 583 bp region of intron 1 were hypomethylated, and Ctse mRNA upregulated in MRL
compared with B6 mice. One of methyl-CpGs, mCGCG was 93.3% 2.05% methylated in B6 mice, while 80.0%
6.2% methylated and mutated to CGGG in MRL mice. Kaiso is known to bind to mCGCG and we hypothesized
that it may repress expression of Ctse in B6 mice. The binding of Kaiso to mCGCG site in B6 mice
was reduced in MRL mice revealed by ChIP-PCR. EL4 cells treated with 5-azaC and/or Trichostatin A
showed the suppression of the binding of Kaiso to mCGCG motif by ChIP-PCR and the overexpression of
Ctse was demonstrated by gPCR.

DNA SLE CTSE CD4 T Kaiso



(Systemic Lupus Erythematosus; SLE)

2014 63622
10 10 100
SLE
25 50
DNA SLE T
CpG island
CD5, CD11a, CD70 (Epigenetics 6, 593-601, 2011)
SLE T
SLE MRL/lpr C57BL/6
CD4 T DNA MmRNA
SLE
E (CTSE;Cathepsin E) 1
DNA Kaiso
CTSE ChIP-PCR
CTSE
(Nucleic Acids Res 36,
D320, 2008)
MHC class T (Eur J
Immunol 22, 1519-24, 1992) Th2
(J Biochem 134, 893-902, 2003)
(J Biol Chem 282, 1851-62, 2007)
(PLo0S One 8, 82415, 2013)
CTSE catehepsin CTSS (Cathepsin S)
MRL/lpr CD4 T CD4 CD8 T
B IgG ds-DNA 1gG deposit
(Ann Rheum Dis 74, 452-63,
2015)
SLE CTSE CTSS CTSE
SLE
SLE CTSE
T
SLE CTSE SLE
, SLE
,CD4 T
RNA SLE
CTSE
1) MRL/lpr T
SLE MRL/MpJ-Tnfrsfélpr/Crlj (MRL/Ipr ¢16 )
C57BL/6JJcl (B6 CD4
total RNA TruSeq

Small RNA/RNA Sample Preparation
HiSeq
Cb4 DNA

small RNA RNA

DNA
DNA



DNA

JASPAR
2) MRL Ctse
MRL MRL B6
Electrophoresis mobility shift assay (EMSA)
supershift assay DNA
(pGL4)
CpG (M. Sss 1) S-adenosyl
methionine (SAM) EL4
3) 5-azaC/ TSA Ctse
T EL-4  DNA 5-Azacytidine (5-azaC) DNA MRNA
DNA (AATID)
PCR
DNA Ctse real-time
PCR Chromatin
immunoprecipitation assay (ChlIP) -PCR
Histone Deacetylase (HDAC) 3 HDAC Trichostatin
A (TSA) 5-azaC
4) Ctse 1L-10
Ctse  SiRNA EL-4 PMA/ lonomycin
mRNA (6hr) (12,24Hr) IL-10  real-time PCR ELISA
5). SLE T CTSE mRNA 1L-10
SLE Stemcell  RosetteSep CD4
CD8 total RNA
CTSE mRNA
1) SLE T Ctse DNA
CTSE
real-time PCR Western Blot
SLE T
MRL DNA 1 583bp
13 CpG 11 DNA
2 11 CpG (mCGCG)

Kaiso Kaiso  C2H2
zinc-finger domain DNA (mCGmCG) SMART/
NCoR/HDAC3

CGCG Ctse MRL
80.0x 6.2% B6 (93.3+ 2.05% )
(CGGG) ChIP-PCR MRL T Kaiso HDAC3
B6
2) MRL Ctse
B6 MRL (B6:CGCG, MRL:CGGG)
EMSA Kaiso supershift assay mCGCG
Kaino supershift mCGGG
MRL Kaiso CGGG CGCG
Ctse
2) 5-azaC/ TSA Ctse
5-azaC EL-4 PCR
Kaiso CTSE
CGCG Kaiso HDAC3
Ctse  mRNA
4) Ctse 1L-10
siCTSE EL4 IL-10
CTSE IL-10
MRL IL-10 mRNA 1L-10



programed cell death 4 (Pdcd4)  mRNA Pdcd4

5).SLE T CTSE mRNA 1L-10
SLE CD4 T CTSE mRNA IL-10
mCGmCG Kaiso MRL
DNA CTSE IL-10
SLE
CTSE T (EL-4) shRNA(CTSE) CTSE

CTSE



1 1 0 1

Hiramatsu Sumie Watanabe Katsue S Zeggar Sonia Asano Yosuke Miyawaki Yoshia Yamamura 9
Yuriko Katsuyama Eri Katsuyama Takayuki Watanabe Haruki Takano-Narazaki Mariko Matsumoto
Yoshinori Kawabata Tomoko Sada Ken-Ei Wada Jun

Regulation of Cathepsin E gene expression by the transcription factor Kaiso in MRL/Ipr mice 2019
derived CD4+ T cells

Scientific Reports 1-13

DOl
10.1038/s41598-019-38809-y

Sumie Hiramatsu

DNA Methylation-dependent regulation of Cathepsin E gene expression by the transcription factor Kaiso in MRL/Ipr mice.

he 62st Annual General Assembly and Scientific Meeting of the Japan College of Rheumatology(JCR)

2018

(WADA JUN)

(30294408) (15301)

(WATANABE KATSUE)

(80639914) (15301)




