Downloaded from http://science.sciencemag.org/ on March 25, 2019

1262

Published by AAAS

RESEARCH | P S Y C H E N C O D E

REVEALING THE BRAIN’S

MOLECULAR ARCHITECTURE
By The PsychENCODE Consortium*

SCIENCE sciencemag.org

14 DECEMBER 2018 • VOL 362 ISSUE 6420

Published by AAAS

Downloaded from http://science.sciencemag.org/ on March 25, 2019

ILLUSTRATION: V. ALTOUNIAN/SCIENCE

T

he brain, our most complex organ, is at the root of both
expression change throughout development and reveal how
the cognitive and behavioral repertoires that make
neuropsychiatric risk genes are concentrated into distinct cous unique as a species and underlies susceptibility to
expression modules and cell types. Developmental analysis of
neuropsychiatric disorders. Healthy brain developmacaque and human brains reveals shared and divergent spament and neurological function rely on precise spatiotiotemporal features and expression of neuropsychiatric risk
temporal regulation of the transcriptome, which varies
genes. Another study shows how the transcriptomes of afectsubstantially by brain region and cell type. Recent aded and neurotypical brains exhibit diferences in gene regulavances in the genetics of neuropsychiatric disorders
tory networks and mRNA splicing, thus highlighting the imreveal a highly polygenic risk architecture involving
portance of isoform-level regulation and cell type speciﬁcity
contributions of multiple common variants with small efects
in neuropsychiatric disorders. Because we examined a large
and rare variants with a range of efects. Benumber of individuals, quantitative trait
cause most of this genetic variation resides
loci (QTL) identiﬁcation is improved, and
INSIDE
in noncoding regions of the genome, estabQTLs are found to be associated with variaRESEARCH ARTICLES
lishment of mechanistic links between varition in cell type proportions in the brain,
Integrative functional genomic
ants and disease phenotypes is impeded by
as well as those afecting chromatin, DNA
analysis of human brain development
a lack of a comprehensive understanding of
hydroxymethylation, and gene expression.
and neuropsychiatric risks p. 1264
the regulatory and epigenomic landscape of
Additional investigations highlight the
Transcriptome-wide isoform-level
the human brain.
role of noncoding regions, particularly
dysregulation in ASD, schizophrenia,
and bipolar disorder p. 1265
To address this matter, the PsychENCODE
promotors, in ASD, as well as the threeConsortium was established in 2015 by the
dimensional structure of the genome and
Comprehensive functional genomic
resource and integrative model for
National Institute of Mental Health (NIMH)
speciﬁc noncoding RNAs and transcription
the human brain p. 1266
to characterize the full spectrum of genomic
factors in schizophrenia. For these papers,
elements active within the human brain and
the consortium developed analytical and
Spatiotemporal transcriptomic
divergence across human and
to elucidate their roles in development, evobiological tools. These include model sysmacaque brain development p. 1267
lution, and neuropsychiatric disorders. To
tems for delineating regulatory networks:
Transcriptome and epigenome
reach this objective, a multidisciplinary team
human induced pluripotent stem cell–
landscape of human cortical
of investigators across 15 research institutes
derived cerebral organoids and primary
development modeled in organoids
has generated an integrative atlas of the
cultured olfactory neuroepithelial cells.
p. 1268
human brain by analyzing transcriptomic,
Finally, all data and associated analysis
Neuron-specifc signatures in the
epigenomic, and genomic data of postmorproducts are available from the consortium
chromosomal connectome associated
tem adult and developing human brains at
website (psychencode.org).
with schizophrenia risk p. 1269
both the tissue and single-cell levels. Samples
Overall, eforts such as the PsychENCODE
Genome-wide de novo risk score
from more than 2000 individuals were pheproject address how to link molecules, genes,
implicates promoter variation in
autism spectrum disorder p. 1270
notypically characterized as neurotypical or
and their regulatory elements to higher levdiagnosed with schizophrenia, autism specels of biological complexity, from a single
trum disorder (ASD), or bipolar disorder.
cell to human behavior. However, continued
RELATED ITEMS
In Science, Science Translational Medicine,
investigations are necessary, and the NIMH
c SCI. TRANSL. MED.
and Science Advances, we present manuand the PsychENCODE Consortium envi10.1126/scitranslmed.aat8178
c SCI. TRANSL. MED.
scripts that provide insights into the biology
sion future work that will provide additional
10.1126/scitranslmed.aat6912
of the developing, adult, and diseased human
insights into human brain origin, developc SCI. ADV. 10.1126/sciadv.aav8550
brain. These papers are organized around
ment, and function in health and disease.
c NEWS STORY P. 1227
three ﬂagship articles, the ﬁrst analyzing
We dedicate this series of papers to
human development, the second examining
Pamela Sklar, one of the chief architects and
disease transcriptomes, and the third deGenetic variants may lead to disease,
leaders of the PsychENCODE Consortium.
scribing integration of tissue and single-cell
denoted here by a dimmed letter
Pamela’s vision and ideas resonate throughdata with deep-learning approaches.
representing a nucleotide. The
out our studies.
The consortium’s integrative genomic
PsychENCODE Consortium presents
analyses elucidate the mechanisms by
research to link the efects of genetic
*Corresponding author: Nenad Sestan
which cellular diversity and patterns of gene
variation to gene expression in the brain.
(nenad.sestan@yale.edu)
1263

Revealing the brain's molecular architecture
The PsychENCODE Consortium

Science 362 (6420), 1262-1263.
DOI: 10.1126/science.362.6420.1262

http://science.sciencemag.org/content/362/6420/1262

RELATED
CONTENT

http://science.sciencemag.org/content/sci/362/6420/eaat7615.full
http://science.sciencemag.org/content/sci/362/6420/eaat8127.full
http://science.sciencemag.org/content/sci/362/6420/eaat8464.full
http://science.sciencemag.org/content/sci/362/6420/eaat8077.full
http://science.sciencemag.org/content/sci/362/6420/eaat6720.full
http://science.sciencemag.org/content/sci/362/6420/eaat4311.full
http://science.sciencemag.org/content/sci/362/6420/eaat6576.full
http://stm.sciencemag.org/content/scitransmed/8/368/368re5.full
http://stm.sciencemag.org/content/scitransmed/4/147/147fs29.full
http://stm.sciencemag.org/content/scitransmed/6/244/244ed16.full
http://stm.sciencemag.org/content/scitransmed/5/168/168ps2.full
http://stm.sciencemag.org/content/scitransmed/10/472/eaat8178.full
http://stm.sciencemag.org/content/scitransmed/10/472/eaat6912.full
http://advances.sciencemag.org/content/advances/4/12/eaav8550.full
http://science.sciencemag.org/content/sci/362/6420/1227.full
file:/content

PERMISSIONS

http://www.sciencemag.org/help/reprints-and-permissions

Use of this article is subject to the Terms of Service
Science (print ISSN 0036-8075; online ISSN 1095-9203) is published by the American Association for the Advancement of
Science, 1200 New York Avenue NW, Washington, DC 20005. 2017 © The Authors, some rights reserved; exclusive
licensee American Association for the Advancement of Science. No claim to original U.S. Government Works. The title
Science is a registered trademark of AAAS.

Downloaded from http://science.sciencemag.org/ on March 25, 2019

ARTICLE TOOLS

