©
2017 2019

Action mechanism of the insulin-inducible transcription factor and control of
their gene expressions by diets and disease
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The SHARP family has two genes, SHARP-1 and SHARP-2, respectively. These
encode clock genes, and their expressions are induced by insulin in the liver.
In this study, we showed that insulin induced expression of the SHARP-2 gene in a
concentration-dependent manner in 3T3-L1 adipocytes, and AICAR induced expression of the SHARP
family gene in a concentration-dependent manner in the same cells. It was also shown that the
expression of the SHARP-2 gene was induced when the glucose concentration in the culture medium in
MIN6B cells was elevated from 5 mM to 25 mM. In addition, it was revealed that there is a negative
correlation in the expression in the liver between the SHARP family gene and the longevity gene,
sirtuin, which are involved in reciprocal regulation in gluconeogenesis.

SHARP



basic

helix-loop-helix 24 SHARP-2
BHLHB2 SHARP-2
phosphoinositide 3-kinase (Pl 3-K)/ atypical PKCA - Pl 3-K/ mTOR-
SHARP-2
phosphoenolpyruvate carboxykinase (PEPCK)
SHARP-1 SHARP-2 SHARP family
H4llE
SHARP-1 SHARP-2
PEPCK SHARP family

AMP-activated protein kinase (AMPK)

”

AMPK
AMPK
AMPK 5-Aminoimidazole-carboxamide-1- 3 -riboside (AICAR)
H4llE 2 SHARP-2 mRNA
AMPK Pl 3-K/ aPKCA
SHARP-2
yeast two-hybrid system cDNA library
Sex-determining region-Y -box 6 (Sox6)
Sox6 B PDX1
_ _ )
epigallocathechin- 3-gallate (EGCG) genistein
EGCG genistein H4llE
SHARP family
daidzein (S)-Equol SHARP-2
SHARP
family
SHARP family
(1) B AICAR SHARP family
2 B SHARP family
(3) SHARP family SRT1
(1) B AICAR SHARP family
AICAR 3T3-L1 c2C12
PCR SHARP family
5 mM 25 mM B
mouse insulinoma 6B (MING6f3) PCR
2 B SHARP family
SHARP-2  Sox6
SHARP-2  Sox6 MINGB
(3) SHARP family SRT1



H4llE SIRT1 Sirtinol

B-nicotinamide nucleotide (NMN) PCR SHARP
family SHARP-1 SRT1
SRT1
-831 -1 SHARP-1
H4I1E 5-
@ B AICAR SHARP family
SHARP-2
AICAR SHARP family
SHARP family
MINGB 5 mM 25 mM
24 SHARP-2
24
2 B SHARP family
SHARP-2 Sox6
SHARP-2  Sox6
(3) SHARP family SRT1
Sirtinol SHARP-1 SHARP-2 mRNA 2
NMN 4 SHARP-1 mRNA

SHARP-1 SRT1
SHARP-1 SRT1

SHARP-1 SRT1 -183 -105 E box
(5’-CACGTG-3") SRT1

HARP-1 SRT1
SIRT1 SHARP-1
Biochem. Biophys. Rep. 22, 1-6 (2020)

New Food Industry
59 (12): 1-10 (2017); 62 (5): 1-7 (2020 )



4 4
62
SHARP-1 SIRT1 2020
New Food Industry 339-345
DOl
Asano, K., Tsukada, A., Takagi, K., and Yamada, K. 22
An insulin-inducible transcription factor, SHARP-1, represses transcription of the SIRT1 2020
longevity gene.
Biochem. Biophys. Rep. 1-6
DOl
10.1016/j .bbrep.2020.100743.
59
SHARP 2017
New Food Industry 1-10
DOl
Asano, K., Tsukada, A., Takagi, K., and Yamada, K. 22
An insulin-inducible transcription factor, SHARP-1, represses transcription of the SIRT1 2020
longevity gene.
Biochem. Biophys. Rep. 1-6

DOl

10.1016/j .bbrep.2020.100743




11

Melatonin PEPCK

2018

SHARP-2

Sox6

2018

2018

SHARP-2 ATBF1

2017

2017




PEPCK

2017

2017

SIRT1

2017

2017

SHARP-2

Sox6

2017

2017

SHARP-2

Sox6

92

2019




SHARP-2

25
2019
SHARP-2 Sox6
2018
SHARP-2 Sox6
90

2017




