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glucose metabolism in pancrateic beta-cell via circadian clock genes DBP and
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In Wfs1l-/- Ay/a islets, Dbp expression decreased and E4bp4 expression
increased, leading to reduced DBP transcriptional activity. Transgenic mice expressing E4BP4 under
the control of the mouse insulin gene promoter (MIP), in which E4BP4 in B -cells is expected to
compete with DBP for D-box, displayed remarkable glucose intolerance with severely impaired insulin
secretion. Basal ATP/ADP ratios in MIP-E4BP4 islets were elevated without the circadian oscillations

observed in wild-type islets. Neither elevation of the ATP/ADP ratio nor an intracellular Ca2+
response was observed after glucose stimulation. RNA expressions of genes involved in insulin
secretion gradually increase in wild-type islets early in the feeding period. In MIP-E4BP4 islets,
however, these increases were not observed. Molecular clock output DBP transcriptional activity,
susceptible to ER stress, plays pivotal roles in 3 -cell priming for insulin release by regulating
B -cell metabolism and gene expressions.



Pan A, et al. PloS Med 8:
1001141, 2011

Damicola F,
et al. Genes Dev 14: 2950-61, 2000

WFS1

B E4BP4

........... Nfil3/E4BP4
cDNA

Mouse Ins1
promoter

Human growth
Hormone poly A

\
DBP )=l b A2 AW IR E D
\\\ \‘\ : B ﬁ‘é‘,
E4BP4 ). vl t
~ VvV v
-y 7t
—{ D-box FHPREET
E1. MIP-E4BP4®) {E &

(me/dl) 1 (g/ml)  MEEADRUL

600 X 1

* *
500 . * ¥ 0.8
400 :
0.6 "
300 —-—wT . =wT
et 04 e
200 * TG TG
100 0.2
e
0 0
0 3 60 90 120 (%)) 0 10 20 30 (53)

*p <005 ¥ p<oo1

2. MIP-E4BP4 TG ADIEREN TR $E & FistBR (12/ke)
MIP-E4BP4 TG 1

Static incubation

MIP-E4BP4 TG

E4BP4
B
RNA
ChlpP-
MIP-E4BP4 TG
B E4BP4
Wolfram
WFS1 B
DBP E4BP4
D-box
DBP E4BP4

DBP



E4BP4
reciprocal DBP
B
MIP-E4BP4
MIP-E4BP4
B
ATP/ADP
MIP-E4BP4
( ) ATP/ADP
Zeitgeber Time (ZT)12
MIP-E4BP4
ATP/ADP
B
ATP/ADP
MIP-E4BP4 B
MIP-E4BP4
ZT12~
16
D-box
B

2

Ohta Y, Taguchi A, Matsumura T,
Nakabayashi H, Akiyama M, Yamamoto K,
Fujimoto R, Suetomi R, Yanai A,
Shinoda K, Tanizawa Y. Clock Gene
Dysregulation Induced by Chronic ER
Stress Disrupts (3 -cell Function.
EbioMedicinel8:

146-156.2017doi1:10.1016/] .ebiom.201

7.03.040. .
Matsunaga K, Tanabe K, Inoue H,
Okuya S, Ohta Y, Akiyama M, Taguchi A,

Kora Y, Okayama N, Yamada Y, Wada Y,
Amemiya S, Sugihara S, Nakao Y, Oka v,
Tanizawa Y. Wolfram syndrome in the

Japanese  population; molecular
analysis of WFS1 gene and
characterization of clinical

features. PloS One 9(9): e106906.
2014 doi: 10.1371/journal _pone.

23

DBP
59
2006 5 21

Ohta Y, Taguchi A, Matsumura T,
Nakabayashi H, Akiyama M, , Suetomi R,
Yanai A, Shinoda K, Tanizawa Y. Clock
Gene Dysregulation Induced by Chronic
ER Stress Disrupts  -cell Function.
The Islet Study Group meeting 2016
Garmisch-Partenkirchen (Germany)

0

http://www.yamaguchi-u.ac. jp/weeklyne
ws/2017/ 6060.html

http://www.nikkei.com/article/DGXLZ01
6098610Y7A500C1LC0000/




o

&)

®

*

OHTA, Yasuharu

AKIYAMA, Masaru

TADUCHI, Akihiko




