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Elucidating the pathogenesis of narcole?§y through metabolome and genome
analyses and its application in personalized medicine

MIYAGAWA, Taku
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Metabolomic analysis was performed on cerebrospinal fluid (CSF) and blood
from narcoleptic patients and controls; CSF-based metabolome analysis showed that histidine levels
were significantly higher in the narcoleptic group than in the control group, while histamine levels

were significantly lower in the narcoleptic group than in the control group. Blood-based metabolome
analysis of acylcarnitine confirmed that the concentrations of several long-chain acylcarnitines
were lower in the narcolepsy group, a difference that was statistically significant. Blood-based
transcriptome analysis (RNA-seq) was performed and genes and pathways involved in carnitine shuttle
and fatty acid metabolism were detected.



0.02-0.18%

CSF

GWAS CPT1B
1B CRAT
CPTlB COA B1 AL=FoivbiL
SHASIAER
c 16 E#7YIILCOA  AL=Fr TETNDN=TY
CRAT frilickes CPT1 =T
CoA/CoA =T e
E#7YLAL=FY
B I S
1 | ;u\:f;xmg CPT2 (1&?/
RETVINHL=FY HAL=Fr
RH7YILCoA .
B K b/b_;/\/ TEFIVAL=F>
CPT1: AL =F U1 LER LA SV R 5—E1
CPT2: hIL=F 1 LER LIRSV RTT5—H2
CACT: HIL=F U7V NNIL=FUrS50 AAN—H(SLC25A20:E{E FACACTEZI—F T 3)
CRAT: hL=FUF7EFIISVRIIS5—E
B
CSF
SNP SNP
RNA RNA-seq
CSF CSF
CE-HRMS
14 17 CSF
1 CE-HRMS
Replication study CSF 18
28 HPLC CSF
CSF
SNP CSF
SNP
BMI Body Mass Index
57 61
25 BMI
42 42 mMRNA
RNA-seq
CSF 268



CSF

H2 R (CSF)DERFOUEERLIVDBITEER

rﬁ 1 A ,‘ﬁ 1 4
[ &
HPLC ;—. 0.8 A ; 08 A
v A %
& 06 S 06 A
18 § 1) i
P=2.0x 102 B o4 i B oa
'g 0.2 5’3 0.2 .
Ix % 4 A ;% %
P=6.1x 10* 2 * . . E e i i
avka—)L  FLarii— avka—)L FiLario—
3 H3 EXRFOUMBERZIVADEK
(0] CO,
N Z N
ERFOURR
H NH; REEER H NH;
H3 ven =
/ pitolisant EAFZ~ ERsz>
CSF 18
SNP 10 17 SNP
17 SNP 4 SNP
C 16 18
CPT1 Cco
CPT1 P=6.4x 10
RNA-seq SLC25A20
CACT CPT2
2 5 Gene Set Enrichment
Analysis GSEA
GWAS CPT1B
CPT1B SNP  rs5770917
rs5770917 CPT1B
CPT1B
SLC25A20 CcPT2 SNP
SLC25A20
CPT2
GSEA

RNA-seq



4 4 1 2

Honda Makoto Shigematsu Yosuke Shimada Mihoko Honda Yoshiko Tokunaga Katsushi Miyagawa 45

Taku

Low carnitine palmitoyltransferase 1 activity is a risk factor for narcolepsy type 1 and other 2022

hypersomnia

Sleep -
DOl

10.1093/sleep/zsacl60

Miyagawa Taku Tanaka Susumu Shimada Mihoko Sakai Noriaki Tanida Kotomi Kotorii Nozomu 7

Kotorii Tatayu Ariyoshi Yu Hashizume Yuji Ogi Kimihiro Hiejima Hiroshi Kanbayashi

Takashi Imanishi Aya lkegami Azusa Kamei Yuichi Hida Akiko Wada Yamato Miyamoto

Masayuki Takami Masanori Kondo Hideaki et al.

A rare genetic variant in the cleavage site of prepro-orexin is associated with idiopathic 2022

hypersomnia

npj Genomic Medicine 29
DOl

10.1038/s41525-022-00298-w

Shimada Mihoko Miyagawa Taku Kodama Tohru Toyoda Hiromi Tokunaga Katsushi Honda Makoto 43

Metabolome analysis using cerebrospinal fluid from narcolepsy type 1 patients 2020

Sleep -
DOl

10.1093/sleep/zsaa095

Yamasaki Maria Makino Takashi Khor Seik-Soon Toyoda Hiromi Miyagawa Taku et al. 13

Sensitivity to gene dosage and gene expression affects genes with copy number variants observed 2020

among neuropsychiatric diseases

BMC Medical Genomics 55

DOl
10.1186/s12920-020-0699-9




67

2022

47

2022

Miyagawa Taku Tanaka Susumu Shimada Mihoko Sakai Noriaki Nishino Seiji Mishima Kazuo Tokunaga Katsushi Honda Makoto
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