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Induced pluripotent stem cells show astrocyte–neuron interplay contributes to
brain pathology in autism
A new study published in Biological Psychiatry uses stem cells to explore the causes of autism
Philadelphia, November 9, 2017 – Using human induced pluripotent stem cells (iPSCs) to model
autism spectrum disorder (ASD), researchers at the University of São Paulo, Brazil and University of
California, San Diego have revealed for the first time that abnormalities in the supporting cells of the
brain, called astrocytes, may contribute to the cause of the disorder. The findings, published in Biological
Psychiatry, help explain what happens at a biological level to produce ASD behavior, and may help
researchers identify new treatments for patients with the disorder.
Astrocytes play an important role in the development and function of the nervous system. But until now,
iPSC models of autism have neglected their contribution. The new study, led by Dr. Patricia BeltrãoBraga and Dr. Alysson Muotri, used iPSCs to generate neurons and astrocytes to model the interaction
between these brain cells and better understand how the brain forms in the disorder.
“This new use of pluripotent stem cells suggests that neurobiological approaches to autism based solely
on abnormal neuronal development may fail to account for complex interplay of neurons and astrocytes
that may be an underappreciated component of the biology of this disorder,” said Dr. John Krystal, Editor
of Biological Psychiatry.
Induced pluripotent stem cell technology allows researchers to reprogram human cells into any cell in the
body. In the study, first authors Dr. Fabiele Russo and Beatriz Freitas and colleagues used cells from
three patients diagnosed with ASD and three healthy individuals to generate neurons and astrocytes.
Neurons derived from ASD patients had less complex structure than healthy neurons, but adding healthy
astrocytes to the ASD neurons improved their poorly developed structure. In reverse, pairing ASD
astrocytes with healthy neurons interfered with their development, making them look more like the
neurons from ASD patients.
“The article highlights for the first time the influence of astrocytes in ASD, revealing that astrocytes play a
fundamental role in neuronal structure and function,” said Beltrão-Braga.
The researchers further investigated how the astrocytes exert their influence, and pegged a substance
that astrocytes produce called IL-6, already suggested as a player in ASD, as the culprit for the defects.
Astrocytes from the patients with ASD appeared to be producing too much of the substance, and the
findings suggest that reducing IL-6 could be a beneficial treatment for neurons in ASD.
Importantly, ASD has been a challenging disease to model using iPSCs because of its complexity.
Several genes have been linked to ASD, but their contributions remain unknown, and genetic differences

between patients have made it difficult to understand the cause and develop treatments for the disorder.
But in this study, the ASD subjects were selected because they shared similar behaviors, rather than
similar genes. According to Beltrão-Braga, this means the findings could provide a new alternative
strategy for treating ASD symptoms, independent of the patient’s genotype.
--Notes for editors
The article is "Modeling the interplay between neurons and astrocytes in autism using human induced
pluripotent stem cells," by Fabiele B. Russo, Beatriz C. Freitas, Graciela C. Pignatari, Isabella R.
Fernandes, Jonathan Sebat, Alysson R. Muotri, and Patricia Cristina Baleeiro Beltrão Braga
(https://doi.org/10.1016/j.biopsych.2017.09.021). It appears in Biological Psychiatry, published by
Elsevier.
Copies of this paper are available to credentialed journalists upon request; please contact Rhiannon
Bugno at Biol.Psych@UTSouthwestern.edu or +1 214 648 0880. Journalists wishing to interview the
authors may contact Patricia Cristina Baleeiro Beltrão-Braga, Ph.D., at patriciacbbbraga@usp.br.
The authors’ affiliations and disclosures of financial and conflicts of interests are available in the article.
John H. Krystal, M.D., is Chairman of the Department of Psychiatry at the Yale University School of
Medicine, Chief of Psychiatry at Yale-New Haven Hospital, and a research psychiatrist at the VA
Connecticut Healthcare System. His disclosures of financial and conflicts of interests are available here.
About Biological Psychiatry
Biological Psychiatry is the official journal of the Society of Biological Psychiatry, whose purpose is to
promote excellence in scientific research and education in fields that investigate the nature, causes,
mechanisms and treatments of disorders of thought, emotion, or behavior. In accord with this mission, this
peer-reviewed, rapid-publication, international journal publishes both basic and clinical contributions from
all disciplines and research areas relevant to the pathophysiology and treatment of major psychiatric
disorders.
The journal publishes novel results of original research which represent an important new lead or
significant impact on the field, particularly those addressing genetic and environmental risk factors, neural
circuitry and neurochemistry, and important new therapeutic approaches. Reviews and commentaries
that focus on topics of current research and interest are also encouraged.
Biological Psychiatry is one of the most selective and highly cited journals in the field of psychiatric
neuroscience. It is ranked 6th out of 142 Psychiatry titles and 10th out of 258 Neurosciences titles in the
Journal Citations Reports® published by Thomson Reuters. The 2016 Impact Factor score for Biological
Psychiatry is 11.412.
About Elsevier
Elsevier is a global information analytics business that helps institutions and professionals progress
science, advance healthcare and improve performance for the benefit of humanity. Elsevier provides
digital solutions and tools in the areas of strategic research management, R&D performance, clinical
decision support, and professional education; including ScienceDirect, Scopus, Scival, ClinicalKey and
Sherpath. Elsevier publishes over 2,500 digitized journals, including The Lancet and Cell, more than
35,000 e-book titles and many iconic reference works, including Gray’s Anatomy. Elsevier is part of RELX

Group, a global provider of information and analytics for professionals and business customers across
industries. www.elsevier.com
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