Supplementary Figures

Absolute circulating antioxidants ~ Qutcome No. SNPs  Odds ratio (95%CI) P-value Weight

Ascorbate BIP
PGCT 9 1.025(0.927-1.133) —— 0.633  80.4%
UK Biobank 10 0.872(0.577-1318) +——tp—-—i 0.515 4.7%
FinnGent 9 0.962 (0.762-1.215) —— 0.747  14.8%
Overrall effect (Fixed Model) 1.008 (0.921-1.102) 0.871 100.0%
Heterogeneity: 2= 0.0%, P = 0.694

Ascorbate SCZ
PGCT 9 0.901 (0.788-1.030) —— 0438  82.7%
UK Biobank 10 1.138(0.522-2.478) ————————— 0.438 2.4%
FinnGen 10 0.898 (0.655-1.230) — 0989  14.9%
Overrall effect (Fixed Model) 0.906 (0.802-1.023) 0.111  100.0%
Heterogeneity: 72 = 0.0%, P> — 0.844

Ascorbate Depression
PGC & UK Biobank 10 1.030 (0.966 1.097) ol 0368  69.7%
FinnGent 9 1.051 (0.955-1.158) —— 0309  303%

Overrall effect (Fixed Model) 1.036 (0.983-1.093) 0.190  100.0%
Heterogeneity: /2= 0.0%, P = 0.724
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Figure S1. The MR analyses for absolute circulating antioxidant levels on the risk of major mental disorders after
removing outliers. The ORs are scaled per pmol/L increase in ascorbate. f: MR analysis results after removing 1
outlier by MR-PRESSO.

Absolute circulating antioxidants No. SNPs  Odds ratio (95%CI) P-value Weight

Ascorbate
PGC & UK Biobank 10 1.03 (0.966—1.097) —— 0.368  83.2%
FinnGen 10 1.09 (0.946—-1.257) —_— 0232 16.8%
Overrall effect (Fixed Model) 1.04 (0.981-1.102) 0.190 100.0%
Heterogeneity: /2= 0.0%, P = 0.471

Retinol
PGC & UK Biobank 2 1.008 (0.956-1.063) —— 0.773  38.1%
FinnGen 2 1.038 (0.996—1.083) —— 0.079  61.9%
Overrall effect (Fixed Model) 1.027 (0.993—-1.061) - 0.119 100.0%
Heterogeneity: 7= 0.0%, P =0.390

p-Carotene
PGC & UK Biobank 2 1.004 (0.952—1.059) —— 0.879  80.0%
FinnGen 2 0.911 (0.820-1.013) +—¢—— 0.084  20.0%
Overrall effect (Fixed Model) 0.985 (0.939-1.032) 0.524 100.0%
Heterogeneity: /7= 61.7%, P = 0.106

Lycopene
PGC & UK Biobank 5 1.004 (0.986—1.022) 1 0.693  81.4%
FinnGen 5 0.973 (0.938—1.011) o 0.158 18.6%
Overrall effect (Fixed Model) 0.998 (0.982-1.014) 0.800 100.0%

Heterogeneity: 7= 52.0%, P =0.149
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Figure S2. The causal effects of four absolute circulating antioxidant levels on the risk of depression. The ORs are
scaled per umol/L increase in ascorbate, per 0.1 unit increase in In-transformed retinol, per unit increase in In-

transformed P-carotene, and per ug/dL increase in lycopene.



Circulating antioxidant metabolites Outcome No. SNPs  Odds ratio (95%CI) P-value Weight
a—Tocopherol AD

PGC 9 0.995 (0.893-1.110) +——4—— 0.933 7.3%
UK Biobank 11 0.977 (0.928-1.028) —— 0363  33.1%
FinnGen 10 0.967 (0.931-1.005) —— 0.084  59.6%
Overrall effect (Fixed Model) 0.972 (0.944-1.001) - 0.060  100.0%
Heterogeneity: /7= 0.0%, P = 0.868

y="Tocopherol BIP
PGCY 12 1.008 (0.992-1.025) - 0333 77.3%
UK Biobank 13 0.992 (0.926-1.064) —— 0.829 43%
FinnGen 13 1.016 (0.982-1.050) —— 0366  18.4%
Overrall effect (Fixed Model) 1.009 (0.994-1.024) 0.232  100.0%
lHeterogeneity: /7= 0.0%, P = 0.829

Retinol AD
PGCH 9 0.989 (0.889-1.099) ———@———1 0.832 3.8%
UK Biobank 10 0.993 (0.959-1.028) —— 0.699  36.0%
FinnGen 9 0.972 (0.946-0.998) —— 0.037  60.2%
Overrall effect (Fixed Model) 0.980 (0.960—1.001) | 0.058 100.0%

Heterogeneity: /7= 0.0%, > = 0.616
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Figure S3. The MR analyses for circulating antioxidant metabolites on the risk of major mental disorders after
removing outliers. The ORs are scaled per 0.1 unit increase in log-transformed a-tocopherol and y-tocopherol, and
per unit increase in log-transformed retinol. : MR analysis results after removing 1 outlier by MR-PRESSO.

Circulating antioxidant metabolites No. SNPs  Odds ratio (95%CI) P-value Weight
o-Tocopherol
PGC & UK Biobank 11 0.996 (0.981-1.011) o 0.568  78.2%
FinnGen 11 0.970 (0.943-0.998) —— 0.035 21.8%
Overrall effect (Fixed Model) 0.990 (0.977-1.003) - 0.136  100.0%

Heterogeneity: 2= 60.9%, P=0.110
v-Tocopherol

PGC & UK Biobank 12 0.997 (0.989-1.005) L 4 0438  76.5%
FinnGen 13 1.000 (0.986-1.014) - 0.989  23.3%
Overrall effect (Fixed Model) 0.998 (0.991-1.004) 0.502 100.0%
Heterogeneity: /7= 0.0%, P = 0.698

Ascorbate
PGC & UK Biobank 14 1.003 (0.967-1.040) —— 0.873  69.6%
FinnGen 14 1.057 (1.000-1.117) —_— 0.050  30.4%
Overrall effect (Fixed Model) 1.019 (0.988-1.051) 0.226 100.0%
Heterogeneity: 7= 58.1%, P=0.122

Retinol
PGC & UK Biobank 24 0.994 (0.984-1.005) - 0285 56.8%
FinnGen 25 0.971 (0.951-0.991) +—4— 0.004  43.2%
Overrall effect (Random Model) 0.984 (0.961-1.008) » 0.183 100.0%

Heterogeneity: /= 77.3%, P =0.036
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Figure S4. The causal effects of four circulating antioxidant metabolites on the risk of depression. The ORs are scaled
per 0.1 unit increase in log-transformed o-tocopherol and y-tocopherol, and per unit increase in log-transformed
ascorbate and retinol



