©
2017 2019

Research for preventive nutrition and molecular basis of mitochondrial
disfunction and of compensatory folate hypermetabolic

Amamoto, Rie

2,700,000

The relationship between folate metabolism and lifestyle-related diseases
such as arteriosclerosis, cancer, and dementia has attracted attention, and it has been reported
that insufficient intake of folic acid is a risk factor for these diseases. In this study, we
speculated that the enhancement of mitochondrial folic acid and amino acid metabolism functions as a

compensatory defense mechanism against the deterioration of the pathological condition due to
mitochondrial function decline. Given that mitochondrial dysfunction is one of the causes of aging
and lifestyle-related diseases, it is expected that the intake of folic acid will play a role in
their prevention and prevention of aggravation.



DOHaD
C  Br J Nutr.,2008)

p32 gClgR

One-carbon(1C)

DOHaD(developmental origins of health and disease)

- -One carbon

(Graham

One-carbon(1C)

p32 KO
ATP p32
p32 KO
Yagi, Amamoto:



1
2
(P32KO
p32 p32 KO
p32 p32KO
One-carbon(1C) -
6 9 12 2
p32cKO One-
carbon(1C) (Phgdh,Psat1,Shmt) Mthfd2 western blot
MRNA
HR-AP PolinkDS-RR
M 1L,2L)
Mtr Cbs DNA
Dnmtl C
(p32KO MEF
MEF
Phgdh  Mthfd2
4
p32 p32cKO
MEF
One-carbon -
. ; D e
Mthfd2 One- iﬁ} Y \’uamwﬁ;s tffu,:um\;\"n‘mw ‘::wwm:f:'aa
carbon Phgdh MEF WT p32cKO  MEF
Mthfd2 Phgdh MEF Mthfd2
Phgdh WT 1A p32cKO 1B
Western blot MEF Mthfd2 Phgdh
MEF
Mthfd2 One-carbon Phgdh
WT p32cKO 9 Mthfd2

WT 1 p32cko( D)



Phgdh WT
1E p32cK0 1F
Mthfd2
9 p32cKO0 Mthfd2
One-carbon C WT  P32cKO
C Mthfd2  Phgdh
269 12
Mthfd2  Phgdh 2 WT p32cKO
p32 KO Mthfd2
Phgdh
9
p32cKO One-carbon -
Mthfd2 Phgdh One-carbon C
Shmtl Mthfdl  p32 KO WT
Mthfd1l p32cKO
Mthfd2 Mthfd2L western blot p32cKO
MthfdlL  Shmt2 5
WT western blot g ra
p32cKO ( 2) Psatl : J -
WT p32cKO i - ‘ ‘ Bpaast
HRP AP U wmwor | sawm sz mmeow
Mthfd2  Shmt2 32¢KO 2 JERECHS ORI (western blot)
Shmt2 Mthfd2 3
P32cKO T.Saito et al:
Cardiovascular Research 2017 Mthfd2
(3) 32ckO One-carbon -
P32cKO One-Carbon C
Psatl phgdh mthfd2 mRNA Mthfd2
WT P32 KO p32cKO serine
glycine p32cKO C

serine glycine



@ One-Carbon C

Mtr Cbs

DNA Dnmtl
Cbs WT  4A 32 KO( 4B)
p32cKO
Mtr WT
4C  32cKO( 4D)
DNA
Dnmtl WT E p32cKO
p32cKO
4F
DNA
p32cKO Mthfd2
WT One-carbon(1C)
p32 KO Shmt Shmt2

p32 KO

M

[H4 DML HCs, Mtr, Dnmt1 ) %B!

One-carbon(1C)
2

p32cKO

Mthfd2

Phgdh Psatl Shmt

Mthfd2L



2 2 0 2

Saito Toshiro Uchiumi Takeshi Yagi Mikako Amamoto Rie Setoyama Daiki Matsushima Yuichi 113

Kang Dongchon

Cardiomyocyte-specific loss of mitochondrial p32/Clgbp causes cardiomyopathy and activates 2017

stress responses

Cardiovascular Research 1173 1185
DOl

10.1093/cvr/cvx095

Yagi Mikako Uchiumi Takeshi Sagata Noriaki Setoyama Daiki Amamoto Rie Matsushima Yuichi 7

Kang Dongchon

Neural-specific deletion of mitochondrial p32/Clgbp leads to leukoencephalopathy due to 2017

undifferentiated oligodendrocyte and axon degeneration

Scientific Reports

DOl
10.1038/s41598-017-15414-5

66

2019

(Uchiumi Takeshi)

(80253798) (17102)




(Yagi Mikako)




