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Abstract

Genome-wide association study of BACS performance

Background: Cognitive deficits are known to be present and familial in schizophrenia and bipolar disorder. Understanding the
genetic contributors to cognitive impairments in psychotic disorders as well as healthy controls can contribute to our
understanding of disease pathophysiology and its behavioral consequences.
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Methods: The Brief Assessment of Cognition in Schizophrenia (BACS) was administered to 1059 participants (schizophrenia
N=299, schizoaffective disorder N=179, psychotic bipolar disorder N=236, and controls N=345) in the Bipolar-Schizophrenia
Network on Intermediate Phenotypes (B-SNIP) study. Participants were 15-65 years of age, clinically stable outpatients (if
probands), and without significant neurological disorder, or recent substance abuse or dependence. Participants were genotyped
using the Illumina PsychChip followed by imputation using the 1000Genomes reference panel resulting in 4,322,238 SNP markers.
A mixed modeling GWAS approach (EMMAX) was performed using BACS total composite Z scores examined as a quantitative trait
phenotype in relation to genetic data while controlling for genetically-driven ancestry measures, age, and sex. Probands and
controls were grouped together for primary analyses and then also stratified by the top two genetically-derived ancestry groups.
Results: When all participants were examined together, the most prominent region associated with BACS performance was the
SFMBT1 locus on chromosome 3 (lowest p=1.110E-7; N=10 SNPs p<1.0E-5). Analyses stratified by ancestry also revealed a robust
association of SFMBT1 in participants of predominantly Caucasian ancestry (lowest p=2.410E-7). Robust associations with the
LCO101928516 locus on chromosome 6 (lowest p=4.6x10E-8; N=18 SNPs p<1x10E-5) were identified in participants of
predominantly African ancestry. Additionally there were N=30 genes or defined genetic loci harboring SNPs with suggestive (p<1E5) associations with BACS performance. Notable trends in top associations include genes previously associated with risk for
schizophrenia or bipolar disorder (CDH12, DNM3, ITIH1, ITIH4, LRFN5, NMBR, NTRK3); brain structure, white matter, or
development (INPP5D, LRFN5, NTRK3); and cognition (AKAP6, TNFSF10).
Conclusion: We identified SNPs in genes potentially associated with neuropsychological performance as measured by the BACS.
The most robust association was in participants of predominantly African ancestry at a gene locus on chromosome 6
(LCO101928516) that is to date not well characterized for molecular function or relationships with brain-related phenotypes.
Additionally, many SNPs at the SFMBT1 locus on chromosome 3 also appear to be associated with cognitive performance in our
study sample. This gene is related to expression factors related to histone and chromatin regulation. Other genes harboring SNPs
with suggestive associations include those previously associated with risk for psychotic disorders, brain structure or development,
and cognition. These data suggest that cognitive impairments in psychotic disorders may be influenced by genes also known to be
risk factors for psychiatric disorders, but also other genes related to brain processes or epigenetic gene regulation. These findings
as well as novel loci identified herein require validation and will be further investigated in the BSNIP2 study.
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Methods

Findings
 The most robust association was in participants of predominantly African ancestry at a gene locus
on chromosome 6 (LCO101928516) that is to date not well characterized for molecular function or
relationships with brain-related phenotypes
 Additionally, many SNPs at the SFMBT1 locus
• Related to expression factors related to histone and chromatin regulation.
 Additionally there were N=30 genes or defined genetic loci harboring SNPs with suggestive (p<1E5) associations with BACS performance. Notable trends in top associations include genes
previously associated with risk for schizophrenia or bipolar disorder (CDH12, DNM3, ITIH1, ITIH4,
LRFN5, NMBR, NTRK3); brain structure, white matter, or development (INPP5D, LRFN5, NTRK3);
and cognition (AKAP6, TNFSF10).

Conclusions
These findings suggest that cognitive impairments in psychotic disorders may be influenced by genes
also known to be risk factors for psychiatric disorders, but also other genes related to brain processes
or epigenetic gene regulation
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