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Analysis of genes specifically repressed in mature beta-cells of pancreas
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Dysfunction of insulin-secreting pancreatic 3 -cells causes diabetes. Recent

studies reveal that loss of B -cell identity results in (3 -cell failure. In this study,
comprehensive gene expression analyses were performed to compare 1) mature and immature islets of
pancreas, 2) mature  -cells and other islet cells, 3) islets of diabetes and control mice by
RNA-seq and microarray to clarify genes critical for B -cell identity. Although novel "master genes"
important for maintenance of (B -cells were not identified, these analyses uncovered genes and
signaling pathways specifically repressed in mature pancreatic B -cells. Most of these genes are
upregulated in diabetic islets. Activation in the expression of these genes in diabetes is caused by
upregulation of several transcription factors, which can result in specific cellular events
involved in dysfunction of B -cells. Our results suggest novel mechanism that can impair 3 -cell
function, which may be involved in pathology of diabetes.



2021 5 3700

1)

p
p p
p
p Schuit
Rutter
p
[B-cell disallowed genes (2,3) 14 60
p
B-cell disallowed genes Mctl B
Mctl
ATP B
ATP K* Cat*
Mctl
p
Mctl B-cell disalowed genes B
(4) p
p
p
B lineagetracing study (4
©)
p 4 8
n=3
[B-cell disallowed genes
p
p
p p
p
p
Q) § MafA
p
@)
(O @ p
4) p
p p
D B MafA




MafA

4B LB LT EMER T
ARICRBROFSATOSRIET

MafA 7-AAD .
B MafA  7-AAD '@
RNA-seq w
n=3
B
3064
B
4 s oo s
HEIERIH by sy
=3 8 ShTLSRET i
806 1 : BRI TREA IS,
B BRATTIVLIIAOEETRELNEETIRETFORE
1
%)
db/db db/m RNA-seq
n=3 db/m db/db
4785 1
3) B
@h) %))
1)
2
241 1
p
db/db B db/dbiE B THEICSHRIER
[ db/dbE B TREEA
2 241 [[] db/dbf & &db/miE B TRREBMARH LA
GO B [0 db/dbf & THRBRIME
B db/dbiEB THEICFREME
[] 7¥—4%%L
E2: iR pHla THREANF A SR EF D BLIE,
db/dbfE & THEHIEHL TN
p
4) B
B B
3 p
241 4 8
DNA DNA
241 4 8
B
GO B
TRRUST
B

RNA-seq



(1) IDF Atlas, 2021. https://diabetesatlas.org/idfawp/resource-

files/2021/07/IDF_Atlas 10th_Edition_2021.pdf

(2) Schuit F, Van Lommel L, Granvik M, Goyvaerts L, de Faudeur G, Schraenen A, Lemaire K. B-cell-
specific gene repression: a mechanism to protect against inappropriate or maladjusted insulin secretion?
Diabetes. 61: 969-975, 2012.

(3) Pullen TJ, Rutter GA. When less is more: the forbidden fruits of gene repression in the adult B-cell.
Diabetes Obes Metab. 15: 503-512, 2013.

(4) NishimuraW, Takahashi S, Yasuda K. MafA is critical for maintenance of the mature beta cell
phenotype in mice. Diabetologia. 58: 566-574, 2015.

(5) NishimuraW, Ishibashi N, Eto K, Funahashi N, Udagawa H, Miki H, Oe S, Noda Y, YasudaK.
Demethylation of the MafB promoter in a compromised p-cell model. J Mol Endocrinol. 55: 31-40, 2015.



15 10 2 8

Nishimura W, lwasa H, Tumurkhuu M. 23

Role of the Transcription Factor MAFA in the Maintenance of Pancreatic (B -Cells. 2022

Int J Mol Sci 4478
DOl

10.3390/ijms23094478

Tumurkhuu M, Batbuyan U, Yuzawa S, Munkhsaikhan Y, Batmunkh G, Nishimura W. 10

A novel BICD2 mutation of a patient with Spinal Muscular Atrophy Lower Extremity Predominant 2. 2021

Intractable Rare Dis Res 102-108
DOl

10.5582/irdr.2021.01004

Nishimura W, Takayanagi Y, Tumurkhuu M, Zhou R, Miki H, Noda Y. 234

Effect of long-term confinement on metabolic and physiological parameters in mice. 2021

Physiology & Behavior 113386
DOl

10.1016/j .physbeh.2021.113386

Amo-Shiinoki K, Tanabe K, Hoshii Y, Matsui H, Harano R, Fukuda T, Takeuchi T, Bouchi R, Takagi 6

T, Hatanaka M, Takeda K, Okuya S, Nishimura W, Kudo A, Tanaka S, Tanabe M, Akashi T, Yamada T,

Ogawa Y, lkeda E, Nagano H, Tanizawa Y.

Islet cell dedifferentiation is a pathologic mechanism of long-standing progression of type 2 2021

diabetes.

JCI Insight 143791
DOl

10.1172/jci . insight.143791




Udagawa H, Hiramoto M, Kawaguchi M, Uebanso T, Ohara-Imaizumi M, Nammo T, Nishimura W, Yasuda 11

K.

Characterization of taste receptor-related G-protein a -gustducin in pancreatic 3 -cells. 2020

J Diabetes Investig 814-822
DOI

10.1111/jdi.13214

Nishimura W, Tumurkhuu M, Noda Y, Yasuda K. 69

Gene Repression during Maturation of Pancreatic Beta-Cells Mirrors Those Upregulated in Islets 2020

of Diabetic db/db Mice.

Diabetes

Supplel: 2059-P

DOl
10.2337/db20-2059-P

Amo-Shiinoki K, Tanabe K, Bouchi R, Nishimura W, Ogawa Y, Tanizawa Y.

69

Islet B -Cell Dedifferentiation Is Involved in Progression of Type 2 Diabetes.

2020

Diabetes

Supplel: 2037-P

DOl
10.2337/db20-2037-P

52

2020

400-403

DOl




30

2020
434-435
DOl
s 45
B B 2019
Medical Science Digest. 889-891
DOl
Nammo T, Udagawa H, Funahashi N, Kawaguchi M, Uebanso T, Hiramoto M, Nishimura W, Yasuda K. 61
Genome-wide profiling of histone H3K27 acetylation featured fatty acid signalling in pancreatic 2018
beta cells in diet-induced obesity in mice.
Diabetologia 2608-2620
DOl
10.1007/s00125-018-4735-7
Mochizuki S, Miki H, Zhou R, Kido Y, Nishimura W, Kikuchi M, Noda Y. 370
Oxysterol-binding protein-related protein (ORP) 6 localizes to the ER and ER-plasma membrane 2018
contact sites and is involved in the turnover of PI4P in cerebellar granule neurons.
Exp Cell Res 601-612

DOl
10.1016/j .yexcr.2018.07.025




Nishimura W, Sakaue-Sawano A, Takahashi S, Miyawaki A, Yasuda K, Noda Y. 10
Optical clearing of the pancreas for visualization of mature B -cells and vessels in mice. 2018
Islets 1451282
DOl
10.1080/19382014.2018.1451282
Ohzawa H, Miki A, Teratani T, Shiba S, Sakura Y, Nishimura W, Noda Y, Fukushima N, Fuji H, 13
Hozumi Y, Mukai H, Yasuda Y.
Usefulness of miRNA profiles for predicting pathological responses to neoadjuvant chemotherapy 2017
in patients with human epidermal growth factor receptor 2-positive breast cancer.
Oncol Lett 1731-1740
DOl
10.3892/01.2017.5628
28
2 B 2017
Diabetes Frontier 605-606

DOl

40 10 1

, Munkhtuya Tumurkhuu.

64

2021




Gatab

64

2021

, Munkhtuya Tumurkhuu, , ,

11

2021

93

2020

63

2020




2020

Gatab -S-

34

2020

Gatab

63

2020

Nishimura W, Sakaue-Sawano A, Takahashi S, Miyawaki A, Yasuda K, Noda Y.

Visualizing promoter activity of ( -cell master genes in mice.

The 11th Scientific Meeting of the Asian Association for the Studay of Diabetes

2019




Gatab

62

2019

Wolfram B

62

2019

62

2019

, Tumurkhuu M.

Transcription factor Mafa is involved in plasticity of pancreatic beta-cells.

62

2019




Pancreatic 3 cell plasticity as a mechanism of B cell failure caused by Wfsl deficiency.

62

2019

2019

Nishimura W, Takayanagi Y, Tumurkhuu M, Zhou R, Miki H, Onaka T, Noda Y.

Effect of confinement stress on mammalian behavior.

8
2019
Tumurkhuu M
MafA
92

2019




Gatab -S-

40

2019

66

2019

Tumurkhuu M, Nishimura W.

Transcriptome analysis in diabetic pancreatic islets.

42

2019

2019




Gatab

39

2018

30

2018

84

2018

91

2018




32

2018

, Tumurkhuu M.

2018

Islet Biology ' 18

2018

61

2018




Necabl GR

61

2018

Wolfram

61

2018

cis

Nuclear respiratory factor 1 (Nrfl)

61

2018

123

2018




Gatab

38

2017

2017

60

2017

cis

60

2017




60

2017

Gatab

60

2017

122

2017

https://ww.iuhw.org







