California Institute for Regenerative Medicine

Human evolved regulatory elements modulate genes involved in cortical expansion and neurodevelopmental
disease susceptibility.
Journal:

Nat Commun

Publication Year:

2019

Authors:

Hyejung Won, Jerry Huang, Carli K Opland, Chris L Hartl, Daniel H Geschwind

PubMed link:

31160561

Funding Grants:

CSUN-UCLA Bridges to Stem Cell Research

Public Summary:
Modern genetic studies indicate that human brain evolution is driven primarily by changes in gene regulation, which requires
understanding the biological function of largely non-coding gene regulatory elements, many of which act in tissue specific manner. We
leverage chromatin interaction profiles in human fetal and adult cortex to assign three classes of human-evolved elements to putative
target genes. We find that human-evolved elements involving DNA sequence changes and those involving epigenetic changes are
associated with human-specific gene regulation via effects on different classes of genes representing distinct biological pathways.
However, both types of human-evolved elements converge on specific cell types and laminae involved in cerebral cortical expansion.
Moreover, human evolved elements interact with neurodevelopmental disease risk genes, and genes with a high level of evolutionary
constraint, highlighting a relationship between brain evolution and vulnerability to disorders affecting cognition and behavior. These
results provide novel insights into gene regulatory mechanisms driving the evolution of human cognition and mechanisms of
vulnerability to neuropsychiatric conditions.
Scientific Abstract:
Modern genetic studies indicate that human brain evolution is driven primarily by changes in gene regulation, which requires
understanding the biological function of largely non-coding gene regulatory elements, many of which act in tissue specific manner. We
leverage chromatin interaction profiles in human fetal and adult cortex to assign three classes of human-evolved elements to putative
target genes. We find that human-evolved elements involving DNA sequence changes and those involving epigenetic changes are
associated with human-specific gene regulation via effects on different classes of genes representing distinct biological pathways.
However, both types of human-evolved elements converge on specific cell types and laminae involved in cerebral cortical expansion.
Moreover, human evolved elements interact with neurodevelopmental disease risk genes, and genes with a high level of evolutionary
constraint, highlighting a relationship between brain evolution and vulnerability to disorders affecting cognition and behavior. These
results provide novel insights into gene regulatory mechanisms driving the evolution of human cognition and mechanisms of
vulnerability to neuropsychiatric conditions.

Source URL: https://www.cirm.ca.gov/about-cirm/publications/human-evolved-regulatory-elements-modulate-genes-involved-corticalexpansion

1

