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The study of molecular mechanism of insulin receptor cleavage
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Soluble insulin receptor (sIR), the ectodomain of IR, has been detected in human p
lasma, and its concentration parallels that of blood glucose in patients with diabetes. To elucidate the p
hysiology of sIR, we developed an in vitro model mimicking the changes in sIR levels in plasma from patien
ts with diabetes. The concentration of sIR in the medium did not differ between basal and high-glucose con
ditions in the initial 24-h period, but increasing the duration of pre-stimulation (>48 h) led to a signif
icant increase in slIR levels in cells exposed to high glucose. Additionally, glucose-dependent increment o
T sIR was reversible in this model. Using this model, O-linked N-acetylglucosamine modification was determ
ined to be involved in high-glucose-induced IR cleavage. A calcium-dependent protease was shown to cleave
IR extracellularly. These findings show that this in vitro model could be useful for determining the molec
ular mechanism underlying IR cleavage.



(sIR)
(Diabetes, 2007)
a B
(slR) ELISA

sIR

(a
) sIR
sIR

(BBRC, 2000)

sIR
sIR ELISA

sIR

MMP (matrix metal loproteinase)

/ ADAM (a disintegrin and
metal loproteinase)
s C
, AGE
MMP/ADAM invitro
EGTA
siIR
X1.
12
- — o~

<]

sIR in medium /1 h
(pg/ml)
(=]




EGTA

UDP-GIcNAC
/

(EDTA)

0

0GA

siR

X2.

Control

PUGNAc

IRp>|

pmbmm>|

100

sIR in medium /24 h
(pg/ml)
8

Control

PUGNAc

PUGNAC

in vitro
sIR
GFAT DON
slIR
OGA O
OGT SiRNA
sIR
3
0
.3 siControl _SIOGT
Gle(mM): 55 165 55 165
OGT»I- — |
siControl siOGA
Glc(mM): 55 165 55 165
OGA> [— - — |
250 [ xxe
200 |-
L
N
= 150 |
SE .
g —
£ 100 |
c
2]
50|
0 .
Gle(mM): 55 165 55165 55 165

siControl

siOGT  siOGA




Yuasa T, Amo K, Ishikura S, Nagaya H,
Uchiyama K, Hashida S, Ebina Y.
Development of in vitro model of insulin
receptor cleavage induced by high glucose
in HepG2 cells. Biochem Biophys Res Commun.
2014 Feb 28;445(1):236-43.doi:
10.1016/j .bbrc.2014.01.187.

1

56
3 2013 5
17

o 1

2013-086477
2013 4 17
@

YUASA, Tomoyuki

50304556




