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Maturation sta?e ameloblasts (MAs) are divided into two groups: ruffle-ended
ameloblasts (RA) and smooth-ended ameloglasts (SA). These groups appear alternately in cycles
(RA-SA cycle) and perform the calcification of enamel. This study elucidates the relationship
between the RA-SA cycle and energy metabolism, as well as the effects of the disruption of this
cycle on enamel calcification. Analysis of mouse incisors showed that RA is dominated by oxidative
phosphorylation, while SA shifts towards a glycolytic dominance. Shifting MAs into a
glycolysis-dominant energy metabolism state reduces their enamel calcification capability,
indicating that the shift in energy metabolism state alters the phenotype of RA and SA, thereby
playing a role in regulating enamel calcification.



RA  SA

pH
RA  SA
RA
SA
RA  SA
1)
LPA
3) RA  SA
€)) , RA, SA
@) RA SA
(€))
4)
gPCR
®)

(©)

BREEA T I LSRR DR
FERE. HEBEDRIZDRAESAH EIHAN

CHBUIFXILVEEERILT S,
/
(LPA)
2) RA S A

(J.0ral Biosci. 2021)

RA-SA

RA SA

(ALP),
RA  SA

cytochrome oxidase(CO)

24h



Q)

)]
€))
(€H)
RA
(PDH
(ALP)
,SA
PDH, LDH)
RA
SA
@)
€))
ALP
@
MRNA
, ATP
SA
®)
(6)
SA
)

SA

)

(UK5099)

ALP,

24h

PDH

SA



w

(8) SA A Cont Hypoxia

8
8
ALP, & :
i 5
<
cont  hypoxia
C D
€) & 80
(UK5099) = .
L £ *
£l 2w
8 3
= =
2 g 20
% =
0

cont  hypoxia

RA/SA

Energy metabolic shift

RA / \ SA
PDH

OXPHOS - Glycolysis

Cytochrome oxidase activity

ALP activity

LDH

Lactate

Glycommy



1 1 0 1

Arai Haruno Inaba Akira lkezaki Shojiro Kumakami-Sakano Mika Azumane Marii Ohshima

13
Hayato Morikawa Kazumasa Harada Hidemitsu Otsu Keishi
Energy metabolic shift contributes to the phenotype modulation of maturation stage ameloblasts 2022
Frontiers in Physiology 1062042

DOl
10.3389/fphys.2022.1062042

MIH

40

2022

2022

128

2023




Keishi Otsu, Shojiro lkezaki, Hidemitsu Harada

Impact of Hypoxia on Slow-Cycling Dental Epithelial Stem Cells: Insights into the Role of Histone Acetylation

46

2023

Keishi Otsu, Shojiro lkezaki, Hidemitsu Harada

ENVIRONMENTAL OXYGEN REGULATES DENTAL EPITHELIAL STEM CELL PROLIFERATION VIA ENERGY METABOLIC-EPIGENETICS INTERPLAY

ISSCR 2023

2023




