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eQTL (gene x variant)

Fig. 3. Predicted transcriptomic differences between schizophrenia (SCZ) cases and controls. Transcriptome-wide association studies
(TWAS) significance (y-axis) for novel genome-wide significant (GWS) findings in the primary meta-analysis of SCZ genome-wide
association studies (GWAS). Loci with significant expression quantitative trait loci (¢QTL) annotations are highlighted; the number of
tissues is shown parenthetically, and symbol orientation indicates higher or lower predicted expression. Additional findings at 17q21.31
are denoted with b, and replicated GWS loci appear as watermark. *C44 is highlighted for reference.

and establishing long-term depression in hippocampal
neurons.”’? SORCS3 variants have demonstrated plei-
otropic effects on SCZ, major depression (MD), ano-
rexia nervosa, attention hyperactivity disorder, Tourette’s
syndrome,” and cognition.” This finding was not repli-
cated in other BIP cohorts, likely reflecting heterogeneity
among participants and across studies.

We observed another GWS association downstream of
Protocadherin 11 X-linked (PCDH11X), one of a human-
specific X/Y gene pair associated with the regulation of
dendritic branching” and neuronal differentiation and
proliferation,” and which has postulated evolutionary
relevance to the neural correlates of language.”

Combining results for CSP #572 with published find-
ings, we detected an additional 39 susceptibility loci for
SCZ and 10 for BIP and fine-mapped 84 associations. New
loci were enriched in eQTLs for CNS-expressed genes, in-
cluding a novel BIP association in Long Intergenic Non-
Protein Coding RNA 1470 (LINC01470) spanning eQTLs
for neuromedin U receptor 2 (NMUR?2), a neuropeptide
receptor that is presynaptically expressed in GABAergic
neurons and enriched in the nucleus accumbens shell and
has been implicated in mediating food reward and behav-
ioral responses to cocaine.” Taken together, the NMUR2
and SORCS3 findings support the role of glutamatergic
dysregulation in SCZ>7% and perhaps BIP.3!-83

We observed a novel association between SCZ and
variants upstream of CRHRI (figure 1B), encoding
corticotropin-releasing hormone receptor 1 and was re-
cently found to be associated with reexperiencing symp-
toms of post-traumatic stress disorder (PTSD) in the
MVP.? Nearby SNPs are GWS for neuroticism,?*% cog-
nitive performance,®*¥’ subcortical® and intracranial
volume,* Parkinson’s disecase® 3 and corticobasal degen-
eration,” sleep duration,” alcohol use disorder,’*” var-
ious risky behaviors,”® and a number of other traits.¢7104
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The 17q21.31 locus harbors a ~900-kb inversion that has
undergone positive selection in Europe but is rare among
AA and EAS individuals'®; the resultant pattern of long-
range LD poses challenges to statistical fine-mapping
and may complicate the interpretation of eQTL effects;
however, we achieved a small reduction in causal credible
SNPs via trans-ancestry analysis. As noted by Gelernter
and colleagues,”” a weaker signal in a smaller AA sample,
nonetheless, lends meaningful insight into the likely un-
derlying association at this locus.

We observed improved fine-mapping resolution at 70
independent SCZ loci, with 21 overlapping between meta-
analyses of CSP #572 and GPC with PGC + CLOZUK
or PGC + EAS. Integration of diverse ancestry data
yielded more fine-mapped loci in the PGC + CLOZUK
meta-analysis, with slightly larger reductions in the me-
dian number of credible SNPs and length of the corre-
sponding genomic interval. Our results are comparable
to those reported in the original PGC + EAS study'® and
based on analogous methods and criteria; in both studies,
44 independent associations had improved significance
and smaller credible SNP sets following trans-ancestry
meta-analysis, with only 3 loci overlapping across studies.
This supports distinct contributions of the AA and LA
data featured herein, reflecting local LD structures that
are divergent from EA and EAS populations.'® In par-
ticular, the inclusion of AA study data is expected to
yield the greatest improvements in fine-mapping, given
a higher degree of genetic diversity and shorter haplo-
type blocks on average compared with out-of-Africa
populations, 06108

Consistent with expectations, PRS constructed from
published GWAS results were robustly associated with
case-control status in CSP #572 but explained a small
fraction of the overall variability in liability. Among AA
participants, we saw markedly improved performance for
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