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DHF : dihydrofolate, THF : tetrahydrofolate, MTHFR : methylenetetrahydrofolate
reductase, SAM : S-adenosylmethionine, SAH : S-adenosylhomocysteine
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MTHFR C677T
(CCvs. TT)
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Estimate increase in Hey (SD unit) Estimate OR for Schizophrenia
(95%Cl;p-value) (95%Cl;p-value)
1.14(0.96-1.33;1.12x107%) 1.16(1.03-1.31;1.4x1072)

/ \

‘ Plasma total Hcy levels % ——————— ‘ Schizophrenia risk ‘
OR for Schizophrenia per SD unit increase in Hcy
(95%Cl; p-value)
1.14(1.03-1.27:1.6x1072)
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Hcy : homocysteine, SD : standard deviation, OR :

Odds ratio, CI : confident interval
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One-carbon Metabolism and Schizophrenia

Makoto KINOSHITA

Department of Psychiatry, Institute of Biomedical Sciences, Tokushima University Graduate School

One-carbon metabolism is a process whereby folate transfers one-carbon groups in a
range of biological processes, including DNA methylation and homocysteine metabolism. We
have focused on and examined the potential roles of this one-carbon metabolism in the pathol-
ogy of schizophrenia. Firstly, we revealed that aberrant DNA methylation in schizophrenia
occurred across the whole genome in peripheral leukocytes by conducting genome-wide DNA
methylation profiling. Secondly, we demonstrated that plasma total homocysteine was associ-
ated with DNA methylation in patients with schizophrenia at specific genes. Thirdly, we dem-
onstrated that blood homocysteine levels were significantly higher in patients with schizophre-
nia than in non-psychiatric controls by conducting meta-analysis of previous observational
studies. Fourthly, we demonstrated a causal relationship between blood homocysteine and
schizophrenia by conducting Mendelian randomization analysis. Finally, we demonstrated that
the methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism, which causes
reduced enzyme activity and higher homocysteine levels, was a risk factor for developing
schizophrenia in a Japanese population by conducting meta—analysis of previous genetic asso-
ciation studies. These results will add new insights into the pathology and treatment of schizo-
phrenia.

< Author’s abstract>

<Keywords : schizophrenia, DNA methylation, one-carbon metabolism, homocysteine,

Mendelian randomization >
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