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Metabolomic _analysis of proline metabolic pathway in postmortem brain of
schizophrenia
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We focused on the involvement of the proline metabolic pathway in the
pathophysiology of schizophrenia. We measured the protein expression levels of the enzymes within
the proline metabolic pathway; PEPD, PRODH, ALDH18A1, OAT, and PYCR1l, as well as the levels of the
amino acids in the same pathway; proline, ornithine, and glutamate, in postmortem brains of patients

with schizophrenia and controls. We found that PRODH and ALDH18A1 were significantly lower in the

postmortem brains of patients with schizophrenia, while PEPD, OAT, and PYCR1 were not significantly
altered. Additionally, in our study, the levels of proline, glutamate, and ornithine were also not

significantly altered in the schizophrenic postmortem brain.
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PEPD PRODH OAT ALDH18A1 PYCR1 JOUY AI=F> LY==k

ALDH4A1 r -0.21 -0.14 0.28 0.16 -0.06  -0.04 0.17 -0.07
p 0.32 0.52 0.18 0.46 0.77 0.85 0.44 0.74
PEPD r 0.04 0.24 0.19 0.32 0.17 0.07 0.26
P 0.85 0.26 0.37 0.13 0.42 0.75 0.22
PRODH r 0.30 0.29 0.22  -0.36 -0.48 -0.32
P 0.15 0.17 0.31 0.08 0.02 0.13
OAT r 0.81 0.79 -0.25 0.04 -0.41
p <0.01 <0.01 0.23 0.85 0.05
ALDH18Al r 0.64  -0.10 0.12 -0.49
p <0.01 0.63 0.56 0.01
PYCR1 r -0.25 -0.06 -0.30
p 0.24 0.79 0.15
Jou> r 0.69 0.58
p <0.01 <0.01
AI=F> r 0.28
P 0.16
OAT
- - mewmapA B AL T B
AitR BEERRE BEERRE LaBRRIERE Aits BHEERRE BHEERRE LaBRERE
ALDH4A1 r 0.14 0.13 0.03 0.16 -0.10 0.13 0.03 0.03
p 0.52 0.54 0.88 0.47 0.65 0.54 0.88 0.88
PEPD r -0.03 0.00 -0.08 -0.05 -0.27 0.00 -0.08 -0.48
p 0.89 1.00 0.72 0.82 0.22 1.00 0.72 0.02
PRODH r -0.36 -0.36 -0.22 -0.14 -0.04 -0.36 -0.22 -0.09
p 0.09 0.09 0.32 0.53 0.87 0.09 0.32 0.67
OAT r -0.47 -0.42 -0.34 -0.31 -0.41 -0.42 -0.34 -0.52
p 0.02 0.05 0313 0.15 0.05 0.05 0.11 0.01
ALDH18A1 r -0.10 -0.12 0.02 -0.07 -0.08 -0.12 0.02 -0.12
p 0.66 0.61 0.94 0.77 0.71 0.61 0.94 0.60
PYCR1 r -0.19 -0.10 -0.25 -0.22 0.32 -0.10 -0.25 0.17
p 0.41 0.67 0.27 0.34 0.16 0.67 0.27 0.46
Jovu> r 0.07 -0.04 0.11 0.35 -0.05 -0.04 0.11 0.12
p 0.77 0.87 0.61 0.10 0.83 0.87 0.61 0.59
AI—F> r 0.11 -0.04 0.37 0.25 0.00 -0.04 0.37 0.19
p 0.62 0.85 0.08 0.25 0.98 0.85 0.08 0.38
DIA =Bk r 0.30 0.22 0.22 0.39 0.39 0.22 0.22 0.39
p 0.16 0.32 0.32 0.07 0.07 0.32 0.32 0.07




12 10 0 8

Iwakura Yuriko Kawahara-Miki Ryoka Kida Satoshi Sotoyama Hidekazu Gabdulkhaev Ramil 47

Takahashi Hitoshi Kunii Yasuto Hino Mizuki Nagaoka Atsuko Izumi Ryuta Shishido Risa

Someya Toshiyuki Yabe Hirooki Kakita Akiyoshi Nawa Hiroyuki

Elevation of EGR1/zif268, a Neural Activity Marker, in the Auditory Cortex of Patients with 2022

Schizophrenia and its Animal Model

Neurochemical Research 2715 2727
DOl

10.1007/s11064-022-03599-9

Izumi Ryuta Hino Mizuki Wada Akira Nagaoka Atsuko Kawamura Takashi Mori Tsutomu Sainouchi 12

Makoto Kakita Akiyoshi Kasai Kiyoto Kunii Yasuto Yabe Hirooki

Detailed Postmortem Profiling of Inflammatory Mediators Expression Revealed Post-inflammatory 2021

Alternation in the Superior Temporal Gyrus of Schizophrenia

Frontiers in Psychiatry -
DOl

10.3389/fpsyt.2021.653821

Kunii Yasuto Matsumoto Junya lzumi Ryuta Nagaoka Atsuko Hino Mizuki Shishido Risa 22

Sainouchi Makoto Akatsu Hiroyasu Hashizume Yoshio Kakita Akiyoshi Yabe Hirooki

Evidence for Altered Phosphoinositide Signaling-Associated Molecules in the Postmortem 2021

Prefrontal Cortex of Patients with Schizophrenia

International Journal of Molecular Sciences 8280 8280
DOl

10.3390/i jms22158280

Izumi Ryuta Hino Mizuki Nagaoka Atsuko Shishido Risa Kakita Akiyoshi Hoshino Mikio Kunii 175

Yasuto Yabe Hirooki

Dysregulation of DPYSL2 expression by mTOR signaling in schizophrenia: Multi-level study of 2022

postmortem brain

Neuroscience Research 73 81

DOl
10.1016/j -neures.2021.09.004




32(4)

-ALDH4A1 2021
186-190
DOl
32(4)
2021
179-185
DOl
Miyahara Kazusa Hino Mizuki Shishido Risa Nagaoka Atsuko lzumi Ryuta Hayashi Hideki 13
Kakita Akiyoshi Yabe Hirooki Tomita Hiroaki Kunii Yasuto
Identification of schizophrenia symptom-related gene modules by postmortem brain transcriptome 2023
analysis
Translational Psychiatry 114
DOl
10.1038/s41398-023-02449-8
Hirai Shinobu Sakuma Atsuhiro Kunii Yasuto Shimbo Hiroko Hino Mizuki lzumi Ryuta Nagaoka 163
Atsuko Yabe Hirooki Kojima Rika Seki Erika Arai Nobutaka Komori Takashi Okado Haruo
Disease specific brain capillary angiopathy in schizophrenia, bipolar disorder, and Alzheimer-"s 2023
disease
Journal of Psychiatric Research 74 79

DOl
10.1016/j - jpsychires.2023.04.011




Miyahara Kazusa Hino Mizuki Yu Zhigian Ono Chiaki Nagaoka Atsuko Hatano Masataka Shishido 14

Risa Yabe Hirooki Tomita Hiroaki Kunii Yasuto

The influence of tissue pH and RNA integrity number on gene expression of human postmortem 2023

brain

Frontiers in Psychiatry 1156524
DOl

10.3389/fpsyt.2023.1156524

Miyahara Kazusa Hino Mizuki Shishido Risa lzumi Ryuta Nagaoka Atsuko Hayashi Hideki 166

Kakita Akiyoshi Yabe Hirooki Tomita Hiroaki Kunii Yasuto

Ethnicity-dependent effect of rs1799971 polymorphism on OPRM1 expression in the postmortem 2023

brain and responsiveness to antipsychotics

Journal of Psychiatric Research 10 16
DOl

10.1016/j . jpsychires.2023.08.007

Shishido Risa Kunii Yasuto Hino Mizuki lzumi Ryuta Nagaoka Atsuko Hayashi Hideki Kakita 14

Akiyoshi Tomita Hiroaki Yabe Hirooki

Evidence for increased DNA damage repair in the postmortem brain of the high stress-response 2023

group of schizophrenia

Frontiers in Psychiatry 1183696
DOl

10.3389/fpsyt.2023.1183696

Hino Mizuki Kunii Yasuto Shishido Risa Nagaoka Atsuko Matsumoto Junya Akatsu Hiroyasu 44

Hashizume Yoshio Hayashi Hideki Kakita Akiyoshi Tomita Hiroaki Yabe Hirooki

Marked alteration of phosphoinositide signaling- associated molecules in postmortem prefrontal 2024

cortex with bipolar disorder

Neuropsychopharmacology Reports 121 128

DOl
10.1002/npr2.12409




2022

43

2021

36

2023







