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            Abstract
Psychiatric disorders are associated with accelerated aging and enhanced risk for neurodegenerative disorders. Brain aging is associated with molecular, cellular, and structural changes that are robust on the group level, yet show substantial inter-individual variability. Here we assessed deviations in gene expression from normal age-dependent trajectories, and tested their validity as predictors of risk for major mental illnesses and neurodegenerative disorders. We performed large-scale gene expression and genotype analyses in postmortem samples of two frontal cortical brain regions from 214 control subjects aged 20â€“90 years. Individual estimates of â€œmolecular ageâ€� were derived from age-dependent genes, identified by robust regression analysis. Deviation from chronological age was defined as â€œdelta ageâ€�. Genetic variants associated with deviations from normal gene expression patterns were identified by expression quantitative trait loci (cis-eQTL) of age-dependent genes or genome-wide association study (GWAS) on delta age, combined into distinct polygenic risk scores (PRScis-eQTL and PRSGWAS), and tested for predicting brain disorders or pathology in independent postmortem expression datasets and clinical cohorts. In these validation datasets, molecular ages, defined by 68 and 76 age-related genes for two brain regions respectively, were positively correlated with chronological ages (râ€‰=â€‰0.88/0.91), elevated in bipolar disorder (BP) and schizophrenia (SCZ), and unchanged in major depressive disorder (MDD). Exploratory analyses in independent clinical datasets show that PRSs were associated with SCZ and MDD diagnostics, and with cognition in SCZ and pathology in Alzheimerâ€™s disease (AD). These results suggest that older molecular brain aging is a common feature of severe mental illnesses and neurodegeneration.
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                    Fig. 1: Study flow chart.[image: ]


Fig. 2: Age-related gene expresion in two related regions of the human frontal cortex.[image: ]


Fig. 3: Delta age may index an older or younger brain at the molecular level compared to chronological age.[image: ]


Fig. 4: Heatmap for polygenic risk score associations with clinical diagnostics and functional outcomes in external cohorts (IRL-Grey, ROSMAP, Health ABC, and Lieber center).[image: ]
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