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Mechanism of repetitive proliferation and plasticity acquisition of pancreatic
beta cells: prerequisites for the maintenance of glucose homeostasis
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Deterioration of pancreatic islets in terms of their quantity and quality is
the major cause for developing diabetes mellitus. To clarify its pathophysiology, we have
established two lines of mouse models; islet regeneration mice and pseudoislet-transplanted mice.
Islet regeneration mice were generated so as to express diphtheria toxin receptor specifically in
pancreatic B -cells, whereas pseudoislet-transplanted mice were generated by transplanting
pseudoislets made from pancreatic B -cell line MING cells. Analyses of islet regeneration mice
revealed that highly proliferative cells appeared in the islet after pancreatic 3 -cell depletion.
In the pseudoislet-transplanted mice, pancreatic B -cells exhibited increased apoptosis and
de-differentiation in the face of excessive exogenous pancreatic B -cells. These results indicated
that quantity and quality of pancreatic  -cells is maintained through elaborate sensing of the
demand of pancreatic 3 -cells in vivo.



o™

B
B / B B
B
Morita, Endocrine 2016
B B
Nature, 2004 B /
B B
B B
B
B
B
B
B MING 3
B
1) B (2)
Q) B
B Morita,
Endocrine, 2016 8 B
LCM
mRNA B
gPCR
SRT
B | (SRT) |
MING 3 My I
8 2 Aoy A0
SRT SRT @ ., ot
1 (SRT)
B MING
SRT
B
MING Dojindo  Cell Counting

Kit-8 CHOP



™

Il1E::5 ]

[we]
(42
o

£ SR EALHE T T
;150

| 100

n

= 50

©

o

0 4 8 12 16 20 24 28(day)
HERBE
E2 SRTYHAOMmHEZEEE

LCM

i .. e
b . . - g

LCM
RNase

gPCR
MRNA
LCM

LCM

SRT

1.2 -

(mg)

R?=0.8742 .

0.8 1
0.6 1

0.4 4

Ki67 0 300 600 900 1200 1500
B AUC,. 7

4 SRT B

SRT
SRT

SRT
SRT B

SRT
SRT

SRT



SRT 7
B
B 4.
= R2=0.7034
SRT B =1 .
TUNEL a 31 ¢ °
AUCGIc < 251 °
300 B 5 g
1.5 A
3 B - 1 A .
Z 05 { . e .
= . o o .
0 T . ; . :
B 0 300 600 900 1200 1500
AUC,. 7
5 SRT
B MING
g CHOP
MING o 1% —
g 100 ° =
g 6.0
-g 75 -
z £
i g © 8"
% 25 2.0
B * 0 0.0 .
HG LG HG HG HG LG HG HG
+ o+ + o+
Dz HNMPA Dz HNMPA
6 MING
Katp Diazoxide
HVNPA B
P<0.001 P<0.001
CHOP 6 o 12q | a
2 |- o .
CHOP = 0of ko 3 - 1
& i)
B £ 06 g 24 -
g 0.3+ - g 14
Diazoxide v .= =)
CHOP N ea—— F ol
£ & £ &
B s o9 s 9
O O
HVNPA
CHOP 7 SRT B
B
B MING
B
IPT IPT B SRT
IPT SRT B
B

IPT



IPT B
MafA B
B
B
B
B SRR 1ns-, B-cell
B B 8 IPT
7

Lee, E.Y., Zhang, X., Miyamoto, J., Kimura, I., Taknaka, T., Furusawa, K., Jomori, T.,
Fujimoto, K., Uematsu, S., Miki, T. Gut carbohydrate inhibits GIP secretion via a
microbiota/SCFA/FFAR3 pathway. J Endocrinol 239:267-76, 2018.

Watanabe, Y., Kishimoto, T., Miki, T., Seino, S., Nakaya, H., Matsumoto, A. Ectopic
overexpression of Kir6.1 in the mouse heart impacts on the life expectancy. Sci Rep 8:11723,
2018.

Kitamoto, T., Sakurai, K., Lee E.Y., Yokote, K., Accili, D., Miki, T. Distinct roles of
systemic and local actions of insulin on pancreatic 3 -cells. Metabolism 81:100-10, 2018.

Miki, T., Lee, E.Y., Eguchi, A., Sakurai, K., Sawabe, Y., Yoshida, T., Saito, K., Yokoh, H.,
Ishikawa, K., Yokote, K., Kuzuya, T., Miki, E., Mori, C., Nomura, F. Accelerated
oligosaccharide absorption and altered serum metabolites during oral glucose tolerance
test in young Japanese with impaired glucose tolerance. J Diabetes Investig 9 512-521,
2018.

Watanabe, Y., Matsumoto, A., Miki, T., Seino, S., Anzai, N., Nakaya, H.
Electrophysiological analyses of transgenic mice overexpressing KCNJ8 with S422L
mutation in cardiomyocytes. J Pharmacol Sci 135:37-43, 2017.

Morimoto, M*., Lee, E.Y.*(*equally contributed), Zhang, X., Inaba, Y., Inoue, H., Ogawa,
M., Shirasawa, T., Yokosuka, O., Miki, T. Eicosapentaenoic acid ameliorates hyperglycemia
in high-fat diet-sensitive diabetes mice in conjunction with restoration of
hypoadiponectinemia. Nutrition & Diabetes 27;6:e213, 2016.

Yoshida, M., Lee, EY., Kohno, T., Tanaka, T., Miyazaki, M., Miki T. (2016) Importance of
hepatocyte nuclear factor 4a in glycerol-induced glucose-6-phosphatase expression in liver.
Biomed Res 37:85-93, 2016.

4
Lee, E.Y., Miyamoto, J., Kimura, I., Miki, T. Gut microbiome induced by
intra-intestinal carbohydrates suppresses glucose-dependent insulinotropic polypeptide
secretion. 53rd EASD Annual Meeting, 2018.

GIP

61 2018.

60 2017.

Lee, EY., Morimoto, M., Miki, T. Mechanism for anti-diabetic action of



eicosapentaenoic acid in the high-fat diet-sensitive diabetes mouse model. 51st EASD
Annual Meeting, 2016.

2

o B 61

45-47, 2018 86
25 605-615,
2017 898
o 0
o 0
https://www._m.chiba-u.ac.jp/class/physiol/

@

LEE, Eun Young

8 60583424

@



