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Investigation of the role of a novel regulator of insulin secretion
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Diabetes

Type 2 diabetes (T2D) is characterized by impaired insulin secretion from
pancreatic beta-cells and insulin resistance of the target tissues, such as liver, adipose tissue
and muscles.

We analysed NRDC (N-arginine dibasic convertase; Nardilysin)-deficient mice and found that NRDC

controls both insulin secretion and insulin sensitivity. Then, we generated organ-specific

(pancreatic beta-cell, liver and adipose tissue) NRDC-deficient mice and found that (1) NRDC

regulates pancreatic_beta-cell function and identity, (2) NRDC regulates insulin sensitivity in both
liver and adipose tissue. Part of these results was published in “ Diabetes” journal.



B
PDX1 MafA NKx6.1
2
Guo J Clin Invest 2013
NRDc
HB-EGF
Nishi EMBO.J,2001 NRDc
ADAM
HB-EGF TNF-a
NRDc NRDc
Ohno Nat. Neurosci.
2009 kanda EMBO Mol Med
2012 Ohno
Neurobiol Aging 2013 in vivo
NRDc
NRDc
nrdl-/-
NRDc PGC-lalpha
UCP1
Hiraoka
Nat. Commun. 2014 H3
NRDc
NRDc  H3K4me2
NCoR/SMRT
Lin JBC 2012
NRDc
T
Kessler Nat Immunol. 2011 NRDc
NRDc
nrdl-/-
nrdl-/-
B
NRDc B KO
nrdl-/- KCI

B KO

nrdl-/-

B NRDc
nrdl-/-
GLUT2  Glucokinase
B
MafA
B MING
chlp
MafA enhancer
NRDc B
NRDc MafA
B KO a /B
Glucagon Ngn3
B dedifferentiation
transdifferentiation
nrdl-/-
nrdl-/-
NRDC
Nrdc -/-
NRDc  TNFa -1L6
Kanda EMBO Mol Med 2012
NRDc
B B
NRDc
NRDC B
ROSA26-ECFP cre
ECFP ON
B
lineage tracing realtime
RT-PCR B KO



NRDC B
NRDC NRDC  MafA
B

B NRDC

NRDC

Albumin-Cre Adiponectin-Cre

M1-Cre
NRDC LiverKO AdipoKO Md KO
NRDC B
3 KO a

a

ROSA26-ECFP cre
ECFP ON
B lineage tracing

NRDcwt/wt: RIPcre+: R26ECFP+
3 KO NRDcflox/flox: RIPcre+: R26ECFP+

3 KO
a
ECFP
B a
Ngn3 Aldhla3
B
NRDc B
NRDC B
B NRDc MafA
NRDc Insl Ins2
MafA
MafA 3 KO
B
B
NRDc MafA
B MING
NRDc MafA
enhancer MafAR3 MafAR3
enhancer
GM6001 ADAM/MMP
NRDc
MafA

B NRDc MafAR3
MafA
NRDc MafA
MafAR3
Pdx1 NKx6.1 NeuroDl
NRDc
NRDc Isletl
NRDc B
MING
NRDc MafAR3
Isletl Pdx1
Neurodl NRDc
Isletl
NRDc LIM Isletl
MafA
NRDc MafA

NRDc isletl

B NRDc Isletl
MafA
B
Diabetes
NRDC
AdipoKO
Adipo-KO
Nrdc-/-
Adipo-KO
AdipoKO
Nrdc -/-
Md KO
LiverkOo
LiverKO
2

Kasai Y, Toriguchi K, Hatano E, Nishi
K, Ohno M, Yoh T, Fukuyama K, Nishio T,

Okuno M, lIwaisako K, Seo S, Taura K,



Kurokawa M, Kunichika M, Uemoto S, Nishi
E. “ Nardilysin promotes hepatocellular
carcinoma through activation of signal
transducer and activator of transcription
3.” Cancer Sci, epub ahead of print (doi:
10.1111/cas.13204), 2017.

Nishi K, Sato Y, Ohno M, Hiraoka Y,
Saijo S, Sakamoto J, Chen PM, Morita Y,
Matsuda S, lwasaki K, Sugizaki K, Harada
N, Mukumoto Y, Kiyonari H, Furuyama K,
Kawaguchi Y, Uemoto S, Kita T, Inagaki
N, Kimura T, Nishi E.

“ Nardilysin is required for maintaining
pancreatic beta-cell function.” Diabetes,
65 ,pp3015-27, 2016.

13

Nishi K, Sato Y, Ohno M, Saijo S,
Sakamoto J, Chen P, Morita Y, Matsuoka T,
Kita T, Inagaki N, Kimura T, Nishi E.
Nardilysin is a Critical Regulator of
Pancreatic (3 -Cell Function

79

2015 4 24-26

Nardilysin is a critical regulator of
glucose-stimulated insulin secretion

27

2015 6 14-16
Nishi K, Inagaki N, Nishi E.

Nardilysin is Required for Maintaining
Function and Ildentity of Pancreatic
B -Cells
Keystone  symposia “ Diabetes:  New
Insights into Molecular Mechanisms and
Therapeutic Strategies (T2)”

2015 10 25-29

Nishi K, Sato Y, Ohno M, Hiraoka Y,
Saijyo S, Sakamoto J, Chen P, Matsuoka T,
Kita T, Inagaki N, Kimura T, Nishi E.
Nardilysin is essential for the
maintenance of pancreatic 3 -Cell
function and identity

38
2015 12 1-4

Nardylisin regulates glucose metabolism
through insulin secretion
21
28 8 20

37
28 10 7 8

Nardilysin Regulates Glucose Homeostasis
via the Maintenance of Pancreatic 3 -Cell
Function and ldentity
39
28 11 30 12 2

Nardilysin in Adipose tissue regulates
insulin sensitivity.
39
28 11 30 12 2

39
28 11 30 12 2

39
28 11 30 12 2

Nardilysin

39
28 11 30 12 2

“ Nardilysin Critically Controls Insulin
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Transcriptional Regulation of MafA and
GLUT2.”
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