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Pathological mechanism of sequential cleavage model of insulin receptor
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Soluble insulin receptor (sIR), the ectodomain of IR, was detected in human
plasma and its concentration paralleled that of blood glucose. We have previously developed an in
vitro model using HepG2 liver-derived cells, which mimics changes in sIR levels in plasma from
patients with diabetes. Using the in vitro model, we determined that calpain 2, which is secreted
into the extracellular space associated with exosomes, cleaved the ectodomain of IRB subunit, which

in turn promoted the intramembrane cleavage of IRB subunit by y -secretase. IR cleavage impaired
insulin signalling, and the inhibition of IR cleavage restored it. The antidiabetic drug, metformin,
prevented IR cleavage. In patients with type 2 diabetes, plasma sIR levels inversely correlated
W:th insulin sensitivity. Furthermore, female hormone was also shown to promote insulin receptor
cleavage.
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Sequential Cleavage Model of Insulin Receptor

siR

Akt

exosome
(L B
I L1l ’
4 -
[] ssmmetc.
3. Il 165mMmGic.
g
b
) I
. D ol i
Metformm
(mmol/l)
sIR
2
in vitro



(ml/min/kg)
(-]

-

N
A

AR BRI
Metabolic Clearance Rate of Glucose

0 r r y
0 1 2 3
MehsiR
(ng/ml)
slIR
sIR
slIR
invitro
slIR
2

Yuasa T, Amo-Shiinoki K, Ishikura S,
Takahara M, Matsuoka T, Kaneto H, Kuroda A,
Matsuhisa M, Hashida S. Sequential cleavage of
insulin receptor by capain 2 and y-secretase
impairsinsulin signalling. , Diabetologia.
59, 2711-2721, 2016

Sasaki T, Kuroko M, Sekine S, Matsui S,
Kikuchi O, Susanti VY, Kobayashi M, Tanaka Y,
Yuasa T, Kitamura T. Overexpression of insulin
receptor partially improves obese and diabetic
phenotypes in db/db mice. Endocr J. , 62,
787-796, 2015

2015 2015 11 29 (
)

58
2015 5 22

(¢))
YUASA, Tomoyuki

50304556



