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Supplementary Methods
1.1 Exploratory association analysis
Clinical cohorts
To investigate the functional relevance of our findings, we conducted an exploratory association analysis of the colocalized SNPs within colocalized regions that showed strong or supportive evidence, using two independent clinical cohorts: one schizophrenia (SCZ) cohort and one major depression (MD) cohort. This study was approved by the Ethics Committee of the Tianjin Anding Hospital (No.2017-03, NCT07102069).
Inclusion/exclusion criteria for the SCZ cohort
The inclusion criteria were: 1) diagnosis of SCZ or schizophreniform disorder independently confirmed by two experienced psychiatrists according to the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5); 2) age between 18 and 65 years; 3) primary education or above; 4) not previous use of antipsychotic medication. Exclusion criteria were: 1) other psychiatric disorders; 2) diabetes mellitus, hyperlipidemia, or other severe physical diseases; 3) pregnant or lactating women; 4) history of physical therapy within the past month; 5) any factors that prevent participants from providing informed consent or participating in the study.
Inclusion/exclusion criteria for the MD cohort
Inclusion criteria were: 1) a diagnosis of major depressive disorder independently confirmed by two experienced psychiatrists using the Structured Clinical Interview for DSM-5 Disorders (SCID-5); 2) at least primary education; 3) aged 18 to 65; 4) no prior use of antidepressant or antipsychotic medication. Exclusion criteria were: 1) presence of other psychiatric disorders; 2) neurological disorders; 3) history of severe medical diseases; 4) pregnancy or lactation; 5) substance abuse; 6) any factor preventing the participant from providing informed consent or completing the study procedures.
Clinical assessments
[bookmark: _Hlk226717664][bookmark: _Hlk226717709][bookmark: _Hlk233276355]After providing written informed consent, demographic data and clinical characteristics were collected. For SCZ patients, cognitive function was evaluated using the MATRICS Consensus Cognitive Battery (MCCB)1, a comprehensive tool developed specifically for SCZ. It assesses seven cognitive domains: speed of processing, attention/vigilance, working memory, verbal learning, visual learning, reasoning and problem solving, and social cognition (measured by the MSCEIT Managing Emotions subtest). The MCCB also provides two composite scores: a neurocognitive composite score and an overall composite score. Symptom severity in the SCZ cohort was assessed using the Positive and Negative Syndrome Scale (PANSS). For MD patients, cognition function was assessed using the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS)2, a brief standardized neuropsychological battery that assesses multiple cognitive domains. Symptom severity in the MD cohort was assessed using the 17‑item Hamilton Depression Scale (HAMD-17).
In both cognitive tests, higher scores indicate better cognitive function. In this study, we used uncorrected scores for each cognitive domain and included demographic characteristics as covariates in subsequent analyses. Compared to using corrected scores directly, this strategy offers greater flexibility in model specification, with its core advantage being the ability to effectively avoid statistical bias resulting from over-adjustment or misspecification of the adjustment model.
Genotyping and quality control
Genomic DNA was extracted from peripheral blood samples using standard protocols. Genotyping was performed using the Illumina Chinese Genotyping Array (CGA) chip, a targeted array designed for psychiatric genetic studies in Han Chinese populations. Quality control (QC) was conducted using PLINK v1.9. At the sample level, individuals were excluded based on the following criteria: genotype call rate < 95% and sex mismatch (discrepancy between genetically inferred sex and recorded sex). At the SNP level, variants were excluded if they met any of the following criteria: call rate < 95%, minor allele frequency (MAF) < 0.01, or significant deviation from Hardy-Weinberg equilibrium (HWE) (P < 1×10-6). Imputation was performed using the 1000 Genomes Project Phase 3 reference panel. Prior to imputation, strand alignment and allele flipping were checked against the reference panel. Post-imputation QC retained only SNPs with imputation quality score (INFO/R2) > 0.6. Variants with MAF < 0.01 after imputation were also excluded.
Statistical analysis
The linear regression models were employed to analyze the association between the colocalized SNPs (restricted to colocalized regions with strong or supportive evidence) and each cognitive function domain, adjusting for covariates including age, sex, BMI, education, illness duration and symptom severity (PANSS total score for SCZ; HAMD-17 total score for MD). All statistical analyses were performed using R (version 4.5.1) and PLINK (version 1.9). A false discovery rate (FDR) of less than 0.05 is set as the significance threshold for each cohort analysis.
Supplementary Results
2.1 Exploratory association analysis results
Demographic and clinical characteristics of the SCZ and MD cohorts are detailed in Supplementary Table 8. All reported findings survived multiple testing correction separately within each cohort at an FDR of < 0.05.
SCZ cohort
In the SCZ cohort (N = 220), we identified significant associations between colocalized SNPs within three regions and specific MCCB cognitive domains: rs11210887 (β = 2.893, P = 1.74×10−4) and rs11210871(β = 2.941, P = 1.10×10−4) in chromosome (Chr) 1 (43.60-44.58 Mb) were positively associated with visual learning; rs2153960 (β = 2.627, P = 3.42×10−4) and rs9398171 (β = 3.124, P = 1.21×10−5) in Chr6 (108.50-109.48 Mb) were positively associated with speed of processing; and rs6519301 (β = −2.134, P = 9.70×10−5) and rs5751195 (β = −1.893, P = 6.20×10−4) in Chr22 (42.04-43.04 Mb) were negatively associated with social cognition (Supplementary Table 9).
MD cohort
In the MD cohort (N = 105), colocalized SNPs in Chr18 (34.67-35.67 Mb) were associated with cognitive performance: rs11877758 showed a significant negative association with the RBANS total score (β = −12.350, P = 0.002), while rs6507210 (β = 2.453, P = 6.81×10−4) and rs12969480 (β = 2.286, P = 8.16×10−4) in the same region were positively associated with the RBANS language domain (Supplementary Table 9).
Comparison with public cognitive GWAS
To assess the robustness of our exploratory findings, we compared the direction of effect for each significant SNP with that reported in large-scale GWAS summary statistics of cognitive traits (reaction time3; verbal-numerical reasoning and educational attainment4). Among the 9 SNPs that reached significance in either cohort (6 in SCZ, 3 in MD), all showed consistent direction of effect. Detailed statistical results are provided in Supplementary Table 9. However, despite this consistency, the limited sample size provides insufficient statistical power to reliably detect small genetic effects. Under these circumstances, any positive findings are particularly susceptible to winner's curse bias5, which tends to inflate the estimated effect sizes.
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