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NATURE JOURNAL: MOLECULAR HEART MAPPING AND
CRISPR TECHNOLOGY CREATE NEW POSSIBILITIES
FOR HEALTH SCIENCE
MMRI Scientist Dr. Nathan Tucker co-authors groundbreaking study with team
from The Broad Institute of MIT and Harvard, Bayer AG
CAMBRIDGE, MA and UTICA, NY — Imagine, if scientists had a map of the heart, so granular in its
accuracy that it even profiled details of the heart at the cellular level. What if we could zoom in even
further, via single nucleus profiling, to peer inside the heart with a molecular view? Imagine the
incredible possibilities of such a detailed map: With this knowledge, doctors will be better able to
diagnose and treat diseases of the heart and cardiovascular system.
This is precisely what a team of 19 scientists are determined to learn, in a new peer-reviewed study
published in the science journal, Nature. The study, titled, “Single-nucleus profiling of human dilated
and hypertrophic cardiomyopathy,” identified molecular alterations in failing hearts at single-cell
resolution, by performing single-nucleus RNA sequencing of nearly 600,000 nuclei. This is truly a story of
how a “small view” can have “big possibilities.”
The team was led by Patrick T. Ellinor, MD, PhD an Institute Member at the Broad Institute of MIT and
Harvard and a cardiologist in the Demoulas Center for Cardiac Arrhythmias at the Massachusetts
General Hospital Heart Center. Dr. Ellinor’s team included scientists from the Precision Cardiology Lab
(PCL) of the Broad Institute of MIT and Harvard and Bayer, AGand MMRI.
Dr. Nathan Tucker of Masonic Medical Research Institute was a driving force behind the initiation of the
study when he was at Broad, and he continued to contribute to the study from his lab in Utica, New
York. “We often think of hearts solely as muscles, but they are actually a complex mixture of cells that
need to work together in order to perform its function as a pump,” said Dr. Tucker, regarding the new
study. “In the past, we have not been able to look at these other critical components, but through
revolutionary technology such as we use here, our ability to accurately examine these other cells is
unlocked. In this study, using this technology and a series of human tissue samples, we identified novel
state transitions in end stage heart failure at single cell resolution. It is our hope to use these new
targets as the basis for therapeutic development in the future.”
The ground-breaking effort builds upon Dr. Tucker’s already extensive work on heart mapping. In 2020,
Dr. Tucker led a team to create a cell map of the human heart, the most comprehensive to date, stating,
“Understanding of human cardiac biology at this resolution was not possible just a few years ago."
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Further Reading:
(1)
Read the full study in the journal Nature, at the link here:
https://www.nature.com/articles/s41586-022-04817-8
Chaffin, M et al. Single-nuclei profiling of human dilated and hypertrophic cardiomyopathy.
Nature. June 22, 2022. DOI:10.1038/s41586-022-04817-8.
(2)
DiCorato, Allessandra. (2022, June 22). Single-cell map of heart failure suggests possible
therapeutic targets. Broad Institute. URL: https://www.broadinstitute.org/news/single-cell-mapheart-failure-suggests-possible-therapeutic-targets
(3)
Read Dr. Tucker’s 2020 heart map study, at the link here:
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.045401
Tucker, NR et al. Transcriptional and Cellular Diversity of the Human Heart. Circulation. Online
May 14, 2020. DOI: 10.1161/CIRCULATIONAHA.119.045401

###
MMRI is a non-profit dedicated to scientific research that improves the health and quality of life for all. We strive
to conduct high quality research aimed at developing a deep understanding of diseases and generating innovative
cures and treatments. Visit us online at: www.MMRI.edu
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