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New high-throughput array greatly
accelerates mouse DNA methylation
characterization

July 13 2022
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A new high-throughput array greatly accelerates mouse DNA methylation
characterization. Credit: Van Andel Institute

A new high-throughput genomic array offers an unprecedented look into
the mouse epigenome, giving researchers an in-depth view into the basis
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of health and disease in a vital model organism.

The array was developed by scientists at Van Andel Institute, Children's
Hospital of Philadelphia and University of Pennsylvania in collaboration
with [llumina and FOXO Technologies. It contains more than 296,000
probes that represent the diversity of murine DNA methylation biology.

"DNA methylation is one of the pillars of epigenetics research," said
VAI Associate Professor Hui Shen, Ph.D., co-corresponding author of
the study that describes the array, which published today in Cell
Genomics. ""This array gives scientists around the world a powerful new
tool to understand the role of methylation in normal processes and in
diseases like cancer and many others."

Since the 1980s, it has become clear that epigenetics plays a role in
virtually every aspect of health and disease. This revelation has given rise
to a growing field that has illuminated vital insights into myriad diseases
such as cancer, which is now known to be driven by both genetic and
epigenetic errors.

The new array includes markers for an extensive list of biological
features, including genomic imprinting, aging, cancer, variably
methylated regions, germ cell development, tissue specificity, X-linked
probes, and epigenetic clocks.

Development of the array was led by Shen, VAI Professor Peter W.
Laird, Ph.D., co-corresponding author of the study, and Children's
Hospital of Philadelphia and University of Pennsylvania Assistant
Professor Wanding Zhou, Ph.D., a former postdoctoral fellow in the
Laird and Shen labs.

"We learned many lessons from the current and previous generations of
human arrays and have improved the overall quality of probe design,"
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said Zhou, who also is a corresponding author of the study. "For
example, we optimized the probe selection to cover the diverse biology
of DNA methylation in mice while minimizing the chance of probe
misuse and artifacts. The array also features probe sets that will enable
comparative epigenome analysis between humans and mice as well as
among other rodents."

The array allows scientists to interrogate methylation more quickly and
more deeply than previous methods. It enabled the team to develop a
rich atlas of DNA methylation profiles across more than 1,200 samples,
representing diverse cell types, strains and pathologies. Before now,
DNA methylation data were available but not centralized. The atlas,
made possible by the array, offers scientists a central repository for this
critical information. Additionally, the array has been implemented in the
popular bioinformatics tool SeSAMe.

As part of their validation process, the team also re-ran experiments
from the early days of epigenetics research, revealing fidelity to the
original findings and achieving results much faster.

"This new array is an absolutely essential tool that will provide a bridge
to new breakthroughs," said VAI Chief Scientific Officer Peter A.
Jones, Ph.D., D.Sc. (hon), an internationally renowned epigenetics
pioneer and a study co-author. "It allowed us to further validate work we
did more than 40 years ago. Its speed, depth and efficiency will allow us
to accelerate discovery by identifying genetic and epigenetic changes
more quickly and in greater detail than ever before."

More information: Wanding Zhou et al, DNA methylation dynamics
and dysregulation delineated by high-throughput profiling in the mouse,
Cell Genomics (2022). DOI: 10.1016/7.xgen.2022.100144
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