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Analysis for new target gene of Mafa, and application for pancreatic beta-cell
generation.
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it is still unknown how Mafa is involved in insulin secrestion. To examine its
mechanism, we performed ChIP assay with Mafa antibody and MIN6 cells followed by deep sequencing of
isolated fragmented DNA. As a result, we could isolate several genes as target of Mafa. At least, one of
them is clearly important for generating ATP and glucose-induced insulin secretion in pancreatic
&#61538;-cells. In another study, To explore the potential role of Mafa in reprogramming capacity in
vivo, we generated transgenic mice conditionally expressing insulin transcription factors by the Cre/loxP
system. Ectopic and combined expressions of those factors induced insulin producing cells from various
non-beta-cells in vivo. Interestingly, the difference of original cell make different efficiency for the
reprograming to insulin producing cells. These results demonstrated the critical role of Mafa for
beta-cell function and generation.




Mafa

Mafa
Mafa

Mafa
Mafa

Mafa  dominant negative form

Mafa
Mafa 20

ShRNA

GLUT2
Mafa GLUT2

Mafa

Mafa

Mafa

Mafa B
o, 8, pp
B
(o Mafa
stable
Mafa B key factor
B
B B Mafa
B Pdx1 Beta2
IEC6
AR42]J
in
vivo B B
Mafa
B
B
B B
in vivo
B
A) Mafa
MIN6 sh-Mafa adenovirus
Mafa  knock-down
Mafa
Mafa
MIN6
Mafa ChIP assay



ChIP
454 Sequencing (Takara

Bio)
DNA
sequence DNA
454 Sequencing 100 bp
65,000
BLAST
coding sequence
5000 bp
Mafa
(MARE) DNA
MARE
subcloning 100
reporter gene plasmids
luciferase reporter
analysis Mafa
promoter activity shMafa
plasmid 7
shMafa
Mafa
realtime RT-PCR 3
Mafa
3
MING6
Bl 8
2
invivo B
Mafa Pdx1 NeuroD1/Beta2
Neurogenin3(Neurog3) B

Cre-loxP

(CAG-CAT-Mafa, CAG-CAT-Pdx],
CAG-CAT-Beta2, CAG-CAT-Neurog3)

B
Cre

B

B transdifferentiation

A) Mafa
3 2
1
p
B RNA
Mafa
B Mafa
db/db
Mafa
MING6
ATP
ATP
in vivo
conditional homo knock-out (flox)
mouse hetero knock-out mouse
iPGTT

homo

knock-out mouse

B) &8
Neurog3-Cre §

6 PP Mafa Pdx1
Mafa Pdx1
Pdx1 10%
Mafa  Pdxl
0.5

PP

PP

Mafa Pdx1 a

tracing o



glucagon-Cre Mafa, Pdx1
Mafa Pdx1
Mafa
Pdx1
ROSA26R-LacZ o
tracing a
Ealstase-CreER Sox9-CreER
Sox9
B transdifferentiation
B

Matsuoka TA, Kaneto H, Kawashima S,
Miyatsuka T, Tochino Y, Yoshikawa A,

Imagawa A, Miyazaki JI, Gannon M, Stein R,
Shimomura I. Preserving Mafa expression in
diabetic islet B-cells improves glycemic control
in vivo. J. Biol. Chem. 290(12):7647-57, 2015.

Miyatsuka T, Matsuoka TA, Sasaki S, Kubo F,
Shimomura I, Watada H, German MS, Hara M.

Chronological analysis with Fluorescent Timer
reveals unique features of newly generated B

cells. Diabetes. 63(10):3388-93, 2014.

Yamamoto, K., Matsuoka T., Kawashima, S.,
Takebe, S., Kubo, N., Miyatsuka, T., Kaneto,

H., and Shimomura, I. A novel function of
Onecut 1 as a negative regulator of MafA. J.

Biol. Chem. 288, 21648-58, 2013

Vol.10,No.4,14-22,2013

Pancreatic lipotoxicity
9,12 17,2013
§ MafA

Vol.39
No.2 167-172,2014

Medical Practice Vol.32,No0.1,92-96 2015

Expert Nurse Vol.31,No.1,82-85,2015
up to date,DPP-4
Vol.7,No.2,39-44,2015

2

B
The Lipid Vol.26  No.2,39-44,2015

5
55
56
25
57
26

BOT ORIGIN
2 107-110
2015.6



()
MATSUOKA TAKAAKI

10379258
@
MIYATSUKA TAKESHI
60622363
€)

KANETO HIDEAKI

80448034



