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[Abstract] Background Schizophrenia is a complex, chronic and severe mental disorder, and the pathogenesis of which has
not been fully elucidated. The abnormalities in lipid metabolism and circulating metabolomes have already been implicated in the
pathophysiology of schizophrenia. However, available studies have mainly focused on a few liposomes and circulating metabolites ,
failing to systematically reveal the mediating role of circulating metabolomes in the causal relationship between liposomes and
schizophrenia. Objective To uncover mediating role of circulating metabolomes in the causal relationship between liposomes and

schizophrenia, thereby providing biomarkers and potential therapeutic targets for the prevention and treatment of schizophrenia.
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Methods Data from Genome-Wide Association Studies (GWAS) were analyzed, taking data on 179 liposomes as exposure
variables, data on 123 circulating metabolites as intermediate variables, and data on schizophrenia as outcome variable. A two—step,
two—sample Mendelian randomization analysis was conducted using the inverse—variance weighted (IVW) , MR- Egger, Weighted
median, and Weighted mode methods to study the causal relationship of liposomes with schizophrenia and the mediating role of
circulating metabolomes in the relationship. Results VW model identified 8 lipids associated with schizophrenia without reverse
causality. There were 5 circulating metabolomes strongly associated with schizophrenia. Acetate played a significant mediating role in
the causal relationship between phosphatidylinositol (18: 0_18: 2) and schizophrenia (P=0.023, 95% CI: 0.036~0.532) ,
accounting for 28. 4% of the causal relationship. Conclusion This study demonstrates a causal relationship between liposomes and
schizophrenia, with phosphatidylinositol being a risk factor in the progression of schizophrenia, and acetate playing a mediating role in
this process. [Fund by National Natural Science Foundation of China General Program (number, 82271546) ; Shanxi Merit Funding
for Overseas Students Sci—Tech Activities Project (number, 20240041) ; Shanxi Province Science and Technology Innovation Leading
Talent Team Project (number, 202304051001049) ; Shanxi Scientific Research Foundation for the Returned Overseas Chinese

Scholars (number, 2022-190) ; "Six Measures for Health Care Prosperity" Specialized Research Program (number, Y2024008) |
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Table 1  Causal relationship between liposomes and schizophrenia based on the inverse—variance weighted method

R R SNP ¥t B SE P OR 95% CI
[ AR (27: 1/20:5) 24 -0. 058 0.023 0.011 0.943 0. 902~0. 987
WERREEALGE (16:0_20:4) 22 -0. 047 0. 020 0.017 0. 954 0.918~0. 992
BERREEANGE (16:1_20:4) 16 -0. 061 0. 029 0.038 0.941 0. 888~0. 997
WENEEEAL S (18:0_20:2) 15 0. 065 0. 030 0. 029 1. 068 1.007~1. 132
AR EEIRAR (0-18:2_20:4) 21 -0. 054 0.027 0. 043 0. 947 0. 898~0. 998
WENRTSE R (18:1_18:1) 22 0.057 0.028 0. 039 1. 059 1.003~1. 118
WENRIEWIEE(18:0_18:2) 31 0.058 0.018 0. 002 1.059 1.022~1. 098
Hih =g (46:2) 19 -0. 088 0.035 0.012 0.916 0. 856~0. 981
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Table 2 Causal relationship between circulating metabolomes and schizophrenia
based on the inverse—variance weighted method
RBEHE SNP % B SE P OR 95% CI
ZRER 25 -0.118 0. 049 0.016 0. 889 0. 808~0. 978
3-FREL TR 21 0.117 0.052 0.025 1. 124 1.015~1. 244
SRR 35 0.083 0. 030 0. 006 1.087 1.024~1.153
FLEE SR K e K VLDL ks b i g 27 0.077 0.034 0.026 1. 080 1.009~1. 155
et/ N VLDL kL i e i 43 0.079 0.027 0. 004 1.082 1.026~1. 142
1 SNP, AT IR 2 25 M A5 s VDL, B I 55 B2 A5 25 14
x3 BETHAHEMRGELHERESERR Y Z BHERX R
Table 3 Causal relationship between liposomes and circulating metabolomes
based on the inverse—variance weighted method
[FAPIEN PG SNP i Hi: B SE P OR 95% CI
[#] 5 (27 :1/20:5) M/ N VLDL kL it e i 22 0.042 0.019 0.032 1.043  1.004~1.083
FLBEWORL B $5: R VLD L BURE o B g 24 -0.054 0.019 0.005 0.947  0.912~0.984
AN TENEGR (16:0_20:4
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WENE ARG (16:1_20:4) AR N VLDL WUk A4 e 2 17 0.064 0.023 0.005 1.066  1.020~1.116
EAREEINAR (0-18:2:20:4)  FLEEfRICH K die K VLD LR b (1) i g 22 -0.067 0.033 0.044 0.935  0.876~0.998
BRI LEE(18:0_18:2) LIRER 33 -0.034 0.017 0.045 0.967  0.936~0.999

TSNP, SR IR 2 MEA 45 ; VLDL, B IR 38 BE AS 45 15
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Figure 1 Plot of the mediating role of acetate in the causal relationship

between phosphatidylalcohol (18:0_18:2) and schizophrenia
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