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Abstract
Background: Response and tolerability to antipsychotic treatments in psychotic disorders vary across
individuals. Genetic factors may predispose some individuals to not tolerate or respond to pharmacotherapy.
Patients early in their course of disease with little prior treatment exposure may be useful in identifying
pharmacogenetic relationships.

Genome-wide association study of antipsychotic response
in first episode psychosis

Methods: We examined 86 first episode patients (schizophrenia, bipolar disorder with psychotic features
and, major depressive disorder with psychotic features) who had little to no prior antipsychotic exposure in a
6 week pharmacogenomic study of antipsychotic treatment response. Risperidone was the preferred
antipsychotic (n=70) with others chosen as secondary options when clinically indicated. Whole genome
genotyping was used in a series of analyses to conduct an exploratory genome-wide association study with
symptom response using the BPRS change score from baseline as a primary outcome measure. Ingenuity
Pathway Analysis was used to profile networks and biological systems associated with response.
Results: Two SNPs in the human glutamate receptor delta (GRID2) gene (rs9307122 and rs1875705) reached
genome-wide significance (-log10p=7.96). Associations exceeding –log10p=3.0 represented 229 genetic loci
associated within genes or non-coding RNAs. The top physiological system represented was nervous system
development and function related to 87 of these genes. Within this category n=42 genes were associated
with neuronal development (p=2.11E-10), n=28 genes related to neurotransmission (p=1.0E-09), and n=23
genes related to synaptic transmission (p=2.15E-08) represented the most significantly over-represented
networks observed. GRID2 was identified as a member of each of these categories.
Conclusion: These findings represent a rare pharmacogenomic study of first episode psychosis patients. The
findings implicate networks of genes related to neuronal development and signaling with symptom response
to antipsychotic drugs, with the most significant SNPs identified in a gene related to glutamate signaling.
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These pharmacogenomic associations with antipsychotic response indicate an important role of glutamate
system genes and perhaps more broadly, neuronal development, in the treatment trajectory of patients with
psychotic illness. Notably, we identified novel but biologically plausible GWAS significant associations of SNPs
in GRID2 and antipsychotic response.
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