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Pathophysiological analyses of functional subtypes in pancreatic alpha-cells
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In this research project, we aimed to validate a hypothesis; the pancreatic
a -cells exhibit different subtypes, and a functional shift of a -cells contributes to the
pathophysiological exacerbation of diabetes via excessive glucagon secretion together with impaired
intra-islet effects of GLP-1. Using an in vitro model of a -cells by glucagon-secreting InR1G cells,
we confirmed an excessive glucagon secretion by 12-h chronic high-glucose load to the cells while
GLP-1 secretion was not. On the other hand, we picked up an incretin-degradation enzyme DPP-4 as a
candidate responsible for the alteration of glucagon and GLP-1 secretion since 24-h glucose load to
the cells significantly and reproducibly upregulated DPP-4 gene expression. The results of the
project indicated the significance of pancreatic a -cell functions including various hormone
secretions, which may lead us to the development of new therapeutic approach to diabetes targeting
a -cells.

GLP-1 DPP-4 a



1) a

GLP-1(Glucagon-Like Peptide-1) GIP (Ach)
p
p
2 GLP-1 a GLP-1
3) a
o
o
2 E1. o #RIOMEENSERIE((RE)
7 D VJI:D‘J If/
Pczi-.J:E; PC1Iz&d
RRALL
GL P_l o ELRom 1A
o
GLP-1
o a 1 EHRE (,_{ AVA (%ng) AR
2010
o o
o
o
(subtype) a
GLP-1
InNR1G 11mM
25 M GLP-
1(Glucagon-Like Peptide-1) Static Incubation
MRNA RT-PCR~Real-Time PCR Western Blot
GLP-1 ELISA
a
alRKO 5
alRKO
DNA PCR
o
a INR1G

InR1G

11.1mM



25mM 12 B2 BIN2-AAWICEBFNE R BEL

1 Static Incubation 17 25 M
25 M Fa—2AH (mM) HLa—A A (mM)
INR1G 25mM I [ - 1 R
'j'!i 25 £ ; *
2 i ¥
3 i :,
' 7:p=iszm;x(n:M) “ ' dJL:iszm'ﬂ(;uM)!S
GL P- 1 (mean :nge'm
E3. MY a—-2AAFICLSRIEFRIREL
N 7= B
GLP-1 Wl I
2 I
GLP-1 it =
DPP4 | iy
6) IanG 0 24 48 : 72 : 120 0 24 48 72 120
Western Blot S a—2Za% (F) 005
DPP-4 Rea]-Tl me PCR O11.1mM E25mM (mean £ SEM)
hit cDNA 3
2 INR1G
DPP-4 24 48 72 120
25mM 24 DPP-4
3
o o
o
alRKO
2020 COvVID-19
o 4. aﬂﬁDPP4ﬁmxibk&6ﬂiﬁﬂg(lﬂ)
71371&11:‘
GLP-1 Poaizk o=
DPP-4
4 GLP-1
o DPP-4
(ﬁngf) — AR ROBIE e__f—«ryxu'%a%
ERan

1) Kawamori D: Exploring the molecular mechanisms underlying alpha- and beta-cell dysfunction in
diabetes. Diabetol Int. 8:248-56, 2017.

2) Habener JF, Stanojevic V: Alpha cells come of age. Trends Endocrinol Metab. 24:153-63, 2013.

3) ChambersA P, Sorrell JE, et a.: Therole of pancreatic preproglucagon in glucose homeostasisin mice.
Cell Metab. 25:927-34, 2017.

4) Katsura T, Kawamori D, et al.: Glucotoxicity induces abnormal glucagon secretion through impaired
insulin signaling in inrlg cells. PLoS One. 12:€0176271, 2017.

5) Kawamori D, Kurpad A J, et al.: Insulin signaling in apha cells modulates glucagon secretion in vivo.
Cell Metab. 9:350-361, 20009.

6) Omar BA, Liehual, et al.: Dipeptidyl peptidase 4 (DPP-4) is expressed in mouse and human islets and
its activity is decreased in human idets from individuals with type 2 diabetes. Diabetologia. 57:1876-83,
2014.



5 5 0 5

Kawamori Dan Katakami Naoto Takahara Mitsuyoshi Miyashita Kazuyuki Takebe Satomi Yasuda 11

Tetsuyuki Matsuoka Taka- aki Shimomura lichiro

Consistency of plasma glucagon levels in patients with type 1 diabetes after a 1- year period 2020

Journal of Diabetes Investigation 337 340
DOl

10.1111/jdi.13134

Watanabe Hirotaka Katsura Takashi Takahara Mitsuyoshi Miyashita Kazuyuki Katakami Naoto 11

Matsuoka Taka-aki Kawamori Dan Shimomura lichiro

Plasma lipopolysaccharide binding protein level statistically mediates between body mass index 2020

and chronic microinflammation in Japanese patients with type 1 diabetes

Diabetology International 293 297
DOl

10.1007/s13340-020-00428-8

Kawamori Dan 1

Beginning of a new era in glucagon research: Breakthrough by the new glucagon assay 2020

Journal of Diabetes Investigation 1123 1125
DOl

10.1111/jdi.13275

Kawamori Dan Katakami Naoto Takahara Mitsuyoshi Miyashita Kazuyuki Sakamoto Fumie Yasuda 10

Tetsuyuki Matsuoka Taka-aki Shimomura lichiro

Dysregulated plasma glucagon levels in Japanese young adult type 1 diabetes patients 2019

Journal of Diabetes Investigation 62 66

DOl
10.1111/jdi.12862




Kawamori Dan

10

Alpha the versatile: Guardians of the islets

2019

Journal of Diabetes Investigation

26 28

DOl
10.1111/jdi.12875

9 2 0
54
2020
Up to date
63
2020
1
63

2020




Update2021

55

2021

62

2019

2019

B -cells.

Regulation of a -cell function and fate by intra-islet effect of insulin from

61

2018




61
2018
Update 1

28 Update
2018

(Matsuoka Taka-aki)

(10379258)

(14401)

2020 8




