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of neural assemblies during cognitive tasks (Basar et al 2016). Although 
replication analyses are needed, our findings suggest that genetic variation 
at KCNH2 might contribute to the efficiency of brain functional networks 
in schizophrenia patients.
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Background: Genomic research has revealed that schizophrenia is a highly 
polygenic disease. Recent estimates indicate that at least 71% of genomic 
segments of 1  Mb include one or more risk loci for schizophrenia (Loh 
et al., Nature Genet 2015). This extremely high polygenicity represents a 
challenge to decipher the biological basis of schizophrenia, as it is expected 
that any set of SNPs with enough size will be associated with the disor-
der. Among the different gene sets available for study (such as those from 
Gene Ontology, KEGG pathway, Reactome pathways or protein protein 
interaction datasets), those based on brain co-expression networks repre-
sent putative functional relationships in the relevant tissue. The aim of this 
work was to identify brain co-expression networks that contribute dispro-
portionately to the common polygenic risk for schizophrenia to get more 
insight on schizophrenia etiopathology.
Methods: We analyzed a case -control dataset consisting of  582 schizo-
phrenia patients from Galicia, NW Spain, and 591 ancestrally matched 
controls, genotyped with the Illumina PsychArray. Using as discovery 
sample the summary results from the largest GWAS of  schizophre-
nia to date (Psychiatric Genomics Consortium, SCZ2), we generated 
polygenic risk scores (PRS) in our sample based on SNPs located at 
genes belonging to brain co-expression modules determined by the 
CommonMind Consortium (Fromer et  al., Nature Neurosci 2016). 
PRS were generated using the clumping procedure of  PLINK, con-
sidering several different thresholds to select SNPs from the discovery 
sample. In order to test if  any specific module increased risk to schiz-
ophrenia more than expected by their size, we generated up to 10,000 
random permutations of  the same number of  SNPs, matched by fre-
quency, distance to nearest gene, number of  SNPs in LD and gene den-
sity, using SNPsnap.
Results: As expected, most modules with enough number of  inde-
pendent SNPs belonging to them showed a significant increase in 
Nagelkerke’s R2 in our case-control sample after the addition of  the 
module-specific PRS in a logistic regression model. Our permutation 
strategy revealed that most modules did not show an excess of  risk, 
measured by increase in Nagelkerke’s R2, in comparison to equal num-
ber of  SNPs with similar characteristics. But one module, M2c from 
Fromer et al., remained highly significant after multiple tests’ correc-
tion. Reactome pathways analysis revealed an over-representation of 
genes involved in “Neuronal System” and “Axon guidance” among 

genes from this module. Using the same protocol, we detected that 
the 84 genes from the neuronal system pathway at this module, repre-
senting less than 6% of  the genes from the module, explained a higher 
level of  risk than expected. “Voltage-gated Potassium channels” and 
“Neurexins and neuroligins” are overrepresented among the Neuronal 
System genes from module M2c.
Discussion: Here, we show that, in spite of the high polygenicity of schizo-
phrenia, it is possible to identify gene sets contributing disproportionately 
to total risk, as it was the case for the M2c module from Fromer et al. These 
authors have previously reported that the M2c module was enriched in 
GWAS signals, as well as CNVs and rare variants associated with schizo-
phrenia. Therefore, this module shows a disproportionately contribution to 
schizophrenia risk.
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Background: The last few years has witnessed the emergence of a novel class 
of long non-coding RNA known as circular RNA (circRNA). These mol-
ecules are characterised by their circularity formed through the back splic-
ing of 3’ and 5’ ends of transcript segments produced by one or more of its 
exons. CircRNAs function as transcriptional modulators, microRNA regu-
lators, as well as template for translation. In our current study, we profiled 
circRNA expression in post-mortem brain samples from Schizophrenia 
(SZ) and control subjects using next-generation sequencing technology to 
discover the association of these novel RNA molecules with the pathogen-
esis of SZ.
Methods: Total RNA from cerebral cortex (BA46) of 17 SZ patients and 
18 healthy controls were subjected to ribosomal RNA depletion and then 
RNase R treatment to further deplete linear RNA and enrich for exonu-
clease resistant circRNA transcripts. Sequencing libraries were constructed 
using Illumina TruSeq RNA Library Prep Kit (LT) (150 cycles) and 
sequenced by an Illumina NexSeq500. Sequencing data was analysed by 
the CIRCexplorer2 pipeline to identify circRNA transcripts. To validate the 
sequencing findings, real-time PCR was performed using outward primers 
sets designed to specifically amplify circular transcripts.
Results: We discovered a large number of  distinct circRNAs (95,212), 
many of  which were highly expressed throughout the cohort. 
Surprisingly, a large proportion (52%) of  the identified circRNAs 
sequences were novel or not previously reported. Differential expres-
sion analysis suggested that there was substantial alteration in cir-
cRNA expression in SZ. More than two thirds of  these molecules 
displayed decreased expression, whereas the remainder were upreg-
ulated. Functional annotation of  the host genes was significantly 
enrichment for terms-related to neurobiology and neurocognitive 
impairment including clusters such as neurogenesis, differentiation 
and synapse. Many of  these circRNAs were also predicted to interact 
with miRNAs, supporting a potential miRNA sponging function for 
these circRNA.
Discussion: RNA sequencing in the human postmortem DLPFC revealed 
dysregulation of circRNA expression in schizophrenia. This alteration 
was characterized by a substantial decrease in circRNA expression in the 
disorder. Bioinformatic predictions of circRNA interaction suggest they 
function as miRNA regulators and may have a broader role in etiology or 
pathophysiology of the disorder.


