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The mechanism of mineralocorticoid receptor activation through posttranslational mod
ifications by sugar in diabetes mellitus.
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We showed for the first time that the mineralocorticoid receptor (MR), which is st
rongly associated with hypertension and cardiovascular damage, is a target for 0-GIcNAc modification, one
of posttranslational modifications by sugar. Our results indicate that high _glucose conditions enhance 0-G
IcNAc modification of MR, which is associated with increased MR levels and its transcriptional activities
in vitro and in vivo. Based on our results, MR is supposed to be patholo%ically activated even in the abse
nce of increased circulating levels of aldosterone and the sensitivity of MR to aldosterone is upregulated

in diabetes mellitus.
Our findings provide a new evidence for the efficacy of MR antagonists on resistant hypertension, nephropa
thy and cardiovascular diseases associated with diabetes mellitus in molecular levels.



RALES Pitt, N Engl J Med, 1999
MR
10
MR

MR
Mehdi, J Am Soc Nephrol, 2009

K
MR
MR
MR
MR
MR
MR
1 0-linked-N-
acetylglucosamine(0-GIcNAc)
2
0-GIcNAc
0-GIcNAc Fox0
Jiang, J
Biol Chem, 1997 MR 0-GIcNAc
MR  0-GIcNAc MR
MR
MR
MR 0-GIcNAc
D) 0-GIcNAc

MR

o MR
HEK293

COS7 ,

5-30 mM glucose
0-GIcNAC

PUGNAC

0-GIcNAc transferase (0GT)

6-diazo-5-oxo-L-norleucin DON

0-GIcNAcase(0GA)

luciferase assay,

RT-PCR, western blot

(2) MR 0-GIcNAc

Flag-MR
in vitro 0GT
LC-MS/MS
0-GIcNAc
@
MR
3)2 MR
1 db/adb (€] n=11)
ab/+ 9 n=10
MR
0-GIcNAc MR mRNA
@42 0-GIcNAc
ab/ db 9
DON 3p g/kg 5
MR 0-GIcNAc
MR mRNA
(Y) 0-GIcNAc
MR
:30mM PUGNAC
0GT 1071
MR 1.3-3
MR SGK1I  mRNA MR
DON
0GA MR 75%
MR
(2) MR 0-GIcNAc
: MR 0-GIcNAc 30
mM LC-MS/MS
MR 295-307
0-GIcNAc
S295A MR,
S298A MR, S299A MR  0-GIcNAc
20-60%
3 0-GIcNAc MR
MR
3)2 MR
122+ 21 vs 443+ 91 mg/dl,
106+ 21 vs 149+ 4 mmHg(
db/db meant SD) ab/db
ab/ db



0-GIcNAc MR
2.5
MR SGK1I  mRNA
MR mRNA
MR
ab/ db
@42 0-GIcNAc
DON
0-GIcNAc
MR
MR mRNA
DON
MR  0-GIcNAc MR
0-GIcNAc MR
in vitro in vivo
MR
MR
MR  0-GIcNAc
MR
MR
1
@o_
94,
2012, 1264-1270
12
@
MR
MR BésE i if -] %6 8
2014.2.22
@ -

21

2013.11.16
® -

36

2013.10.24-26

(4) Jo R, Shibata H, Kurihara 1, Yokota K,
Murai-Takeda A, Mitsuishi Y, Hayashi T,
Ohyama T, Nakamura T, Itoh H
“ Mineralocorticoid receptor is
pathologically activated through its
0-GIcNAc modification in hyper-
glycemic conditions.” International
symposium of aldosterone and related
substances in hypertension 2013,
2013.4.28

®) -
86
2013.4.25-27
©) .
C(PKC)
(R) 86
2013.4.25-27
) -
(MR)
86 2013.4.25-27

(8) Takeshi Hayashi, Hirotaka Shibata,
Isao Kurihara,Yuko Mitsuishi, Ayano
Murai-Takeda, Rie Jo,Takako Ohyama,
Hiroshi Itoh* Protein Kinase C Beta
Plays an Important Role in High
Glucose Induced Stabilization of
Mineralocorticoid Receptor. " The
Endocrine Society"s 94th Annual
Meeting & Expo. 2012.6.26 (Houston,
us)

(9) Takeshi Hayashi, Hirotaka Shibata,
Isao Kurihara,Yuko Mitsuishi, Ayano
Murai-Takeda, Rie Jo,Takako Ohyama,
Hiroshi Itoh“ High glucose induces
stabilization of mineralocorticoid
receptor through the activation of



protein kinase C beta.”
Meeting of the

38th Annual
International

Aldosterone Conference. 2012.6.22

(Houston, US)

(10) -
56
2012.5.17
11 -
- 85
2012.4.21
(12)
PKC
(MR)
MR
85
2012.4.20
0
o 0
o 0
@

Kurihara lIsao

90338038



