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Ketone body-utilizing enzyme as a potential target for prevention and treatment
of cognitive impairment

Hasegawa, Shinya
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The pathogenesis of cognitive dysfunction, such as_Alzheimer's disease, is
still unclear, and its treatment 1s mainly symptomatic. In this study, we investigated the role of
acetoacetyl-CoA synthetase (AACS), a ketone body utilizing enzyme, in the brain and nervous system.
We found that AACS regulates genes involved in neural development in the brain and may affect
mitochondrial metabolism and neural morphogenesis under the condition of abnormal glucose and lipid
metabolism. These results provide new insights into the role of ketone body metabolism in the
function of central nervous system and may provide useful basic knowledge regarding new therapeutic
and preventive methods for neurodegenerative diseases such as cognitive impairment.



65 15%
28%

1)

(AACS) 2
3) AACS
(
)
(Fig. 1)
CoA (SCOT)
SCOT
AACS
AACS
AACS
AACS 632
5)
2
AACS
a
CRISPR-Cas9 AACS
AACS
real-time PCR AACS
b. AACS
RNA cDNA
AACS

AACS

E4
CoA
B- Fig. 1 o b {63
7}1,:.—1
ShaVKEYT +
FEF7LFILCOA @ FLFILCOA
scorf }
etk CTAY AL D
AACSl
FEb7EFILCoA > F7HFILCoA
ALAFO—)L RSB
4)
CoA
AACS
3)
AACS
AACS AACS
RNA
AACS



C. AACS

(24 ) AACS
real-time PCR AACS
d.
AACS (45kcal% ) 4
AACS
AACS
a
AACS (KO) (WT)
AACS
rea-time PCR
solute carrier family 1, member 4 (Slclad)
paired box2 (Pax2) forkhead box C1 (Foxcl)
(Fig. 2) AACS
Fig. 2
= Pax2 Foxcl Sicla4d
ﬂ% 1 15 2 . %
w5 * %
§5. 1
220 !
:2‘; .U,B 0.2 . ° - * 0.5 .
g 0 0 [ 0
: WT KO wT KO WT KO
*p<0.05, **p<0.01
b. AACS
Western blotting AACS
AACS
AACS AACS
20bps 20 bps
12 17
AACS
rea-time PCR 17
AACS
SH-SY5Y
MAP-2 6 AACS
AACS
AACS
C. AACS
24 AACS
B CoA
2 (ACC2) ACC2
AACS p

AACS B



Fig. 3

~ HMGCR AcCl FAS ACC2
A0 Bs mm 0
,;s, wT KO WT KO ' WT KO WT KO
**p<0.01
d.
(45kcal% ) 1 (WT) AACS
(KO)
AACS
1
HMG-CoA (HMGCR)
RhoA
(Fig.4) AACS
AACS
AACS
Fig. 4
WT KO WT KO WT KO KO
_ *
RhOA “a.““”}&“ g gé
HMGCR -
WT KO
*p<0.05
AACS
AACS

AACS

< >

1) Yang H, Shan W, Zhu F, Wu J, Wang Q: Ketone Bodies in Neurological Diseases:
Focus on Neuroprotection and Underlying Mechanisms. Front Neurol, 10, 585 (2019).

2) Hasegawa S, Noda K, Maeda A, Matsuoka M, Yamasaki M, Fukui T: Acetoacetyl-CoA
synthetase, a ketone body-utilizing enzyme, is controlled by SREBP-2 and affects
serum cholesterol levels. Mol Genet Metab, 107, 553-560 (2012).

3) Hasegawa S, Kume H, linuma S, Yamasaki M, Takahashi N, Fukui T: Acetoacetyl-
CoA synthetase is essential for normal neuronal development. Biochem Biophys Res
Commun, 427, 398-403 (2012).

4) Ito M, Fukui T, Kamokari M, Saito T, Tomita K: Purification and characterization of

acetoacetyl-CoA synthetase from rat liver. Biochim Biophys Acta, 794, 183-193 (1984).



5)

6)

Bruun TUJ, DesRoches CL, Wilson D, Chau V, Nakagawa T, Yamasaki M, Hasegawa
S, Fukao T, Marshall C, Mercimek-Andrews S: Prospective cohort study for
identification of underlying genetic causes in neonatal encephalopathy using whole-
exome sequencing. Genet Med, 20, 486-494 (2018).

Hasegawa S, Imai M, Yamasaki M, Takahashi N: Isolation and characterization of

human acetoacetyl-CoA synthetase splice variants. Gene Reports, 19, (2020).



4 4 1 1

Hasegawa Shinya Imai Masahiko Yamasaki Masahiro Takahashi Noriko

19

Isolation and characterization of human acetoacetyl-CoA synthetase splice variants

2020

Gene Reports

100665 100665

DOl
10.1016/j .genrep.2020. 100665

Takahashi Noriko Kake Takamichi Hasegawa Shinya Imai Masahiko 68

Effects of Post-administration of 3 -Carotene on Diet-induced Atopic Dermatitis in Hairless 2019

Mice

Journal of Oleo Science 793 802
DOl

10.5650/j0s.ess19092

Bruun TUJ, DesRoches CL, Wilson D, Chau V, Nakagawa T, Yamasaki M, Hasegawa S, Fukao T, 20

Marshall C, Mercimek-Andrews S

Prospective cohort study for identification of underlying genetic causes in neonatal 2018

encephalopathy using whole-exome sequencing.

Genetics in Medicine 486-494
DOl

10.1038/gim.2017.129.

Oku T, Shimada K, Kenmotsu H, Ando Y, Kurisaka C, Sano R, Tsuiji M, Hasegawa S, Fukui T, Tsuji 19

T

Stimulation of Peritoneal Mesothelial Cells to Secrete Matrix Metalloproteinase-9 (MMP-9) by 2018

TNF-a : A Role in the Invasion of Gastric Carcinoma Cells.

International Journal of Molecular Sciences 3961

DOl
10.3390/i jms19123961




93
2020
30
2020
140
2020
92

2019




30

2019

2019
2019

2018
2018

29

2018




139

2019




