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Interplay between brain networks in autism

Study finds excessive activation of DMN by salience network

Philadelphia, Feb 22, 2022 — Autism spectrum disorder (ASD) is associated with an increased focus
on one’s internal experiences along with a reduction in responsiveness to external social surroundings.
Now, a new study investigates the dynamics of brain connectivity between brain networks associated with
internal experiences, external attention, and switching between internal versus external states. The study
appears in Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, published by Elsevier.

The researchers used functional magnetic resonance imaging (fMRI) data from the Autism Brain Imaging
Data Exchange (ABIDE) to compare 325 individuals with ASD with 356 people in a typically developing
control group. They measured connectivity dynamics between three key brain networks: the default-mode
network (DMN), the frontoparietal network (FPN), and the salience network across time.

“The role of each of these intrinsic brain networks has been investigated individually in people with ASD,”
said Tae-Ho Lee, PhD, co-senior investigator at Virginia Tech, Blacksburg, VA, USA, “but our study is the
first to examine how these three networks interacted dynamically at the large-scale brain-systems level,
rather than focusing on a single network or static connection.”

The authors’ analysis determined that the salience network excessively activates the DMN — which is
associated with mind-wandering and introspective thoughts — while inhibiting the FPN over time in those
with ASD. On the contrary, in the typically developing group, the salience network deactivates the DMN
and activates the FPN, which directs attention to the external surroundings spontaneously and
momentarily, and leads them to regularly monitor (and be more responsive to) possible environmental
changes.

“Our study provides a potential mechanistic explanation of why ASD is associated with more internally-
focused cognition, including mind-wandering and prospection, and less of a focus on external
environmental cues,” added co-senior author Hyungwook Yim, PhD, Hanyang University, Seoul, Republic
of Korea.

The work might provide a better understanding of the interplay between brain networks in other situations,
as well. “For example, older adults are more likely to fail to ignore unnecessary information from their
surroundings,” said Dr. Lee. “According to previous studies, the salience network in older adults
excessively activates the FPN while inhibiting the DMN — just the opposite of ASD interactions. Future
research might find that children with ADHD have a pattern of connectivity dynamics that is opposite to
that of those with ASD,” he speculated.

Cameron Carter, MD, Editor of Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, said of
the work, “This important study shows how new approaches to analyzing the dynamic patterns of
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interactions between brain systems over time can help us understand the neural basis of disabling
symptoms such as increased lapses of attention in autism, and identify important new targets for
invention to improve cognitive functioning in children and adults who are on the autism spectrum.”

“Our study provides a mechanistic explanation of why ASD individuals are less attentive to their
surroundings and show more internally focused cognition such as mind-wandering and prospection. This
new knowledge could be potentially useful for improving diagnosing ASD, or aid in informing therapeutic
strategies for improving the wellbeing of those with ASD,” said Dr. Lee.

Notes for editors

The article is "Excessive functional coupling with less variability between salience and default mode
networks in autism spectrum disorder," by Ya-Yun Chen, Mirko Uljarevic, Joshua Neal, Steven Greening,
Hyungwook Yim, Tae-Ho Lee (https://doi.org/10.1016/j.bpsc.2021.11.016). It appears as an Article in
Press in Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, published by Elsevier.

Copies of this paper are available to credentialed journalists upon request; please contact Rhiannon
Bugno at BPCNNI@sobp.org or +1 254 522 9700. Journalists wishing to interview the authors may
contact Hyungwook Yim at hwyim@hanyang.ac.kr, or +82 2 2220 2476, or Tae-Ho Lee at tachol@vt.edu,
or +1 540 231 6174.

The authors’ affiliations and disclosures of financial and conflicts of interests are available in the article.

Cameron S. Carter, MD, is Professor of Psychiatry and Psychology and Director of the Center for
Neuroscience at the University of California, Davis, CA, USA. His disclosures of financial and conflicts of
interests are available here.

About Biological Psychiatry: Cognitive Neuroscience and Neuroimaging

Biological Psychiatry: Cognitive Neuroscience and Neuroimaging is an 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 focuses
on studies using the tools and constructs of cognitive neuroscience, including the full range of non-
invasive neuroimaging and human extra- and intracranial physiological recording methodologies. It
publishes both basic and clinical studies, including those that incorporate genetic data, pharmacological
challenges, and computational modeling approaches. The 2020 Impact Factor score for Biological
Psychiatry: Cognitive Neuroscience and Neuroimaging is 6.204. www.sobp.org/bpcnni

About Elsevier

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals
advance science and improve health outcomes for the benefit of society. We do this by facilitating insights
and critical decision-making for customers across the global research and health ecosystems.

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same
rigor to our information analytics solutions for researchers, health professionals, institutions and funders.

Elsevier employs 8,100 people worldwide. We have supported the work of our research and health
partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable
analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as
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ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D
performance, clinical decision support, and health education. Researchers and healthcare professionals
rely on our 2,500+ digitized journals, including The Lancet and Cell; our 40,000 eBook titles; and our
iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external Inclusion
& Diversity Advisory Board, we work in partnership with diverse stakeholders to advance inclusion and
diversity in science, research and healthcare in developing countries and around the world.

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for
professional and business customers. www.elsevier.com
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