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Manipulating molecules in the heart protects mice on high-fat diets
from obesity, affects metabolism, UT Southwestern scientists discover

DALLAS — April 26, 2012 — UT Southwestern Medical Center researchers have demonstrated for the
first time that the heart can regulate energy balance throughout the body, a finding that may point to
more effective treatments for obesity, diabetes, and heart disease.

Obesity, cardiovascular disease, and diabetes affect tens of millions of people in the U.S.,
according to the Centers for Disease Control and Prevention.

Using mice fed a high-fat diet, researchers found that manipulating a heart-specific genetic
pathway prevents obesity and protects against harmful blood-sugar changes associated with type 2
diabetes. The scientists’ findings appear in the April 27 issue of Cell.

“Obesity, diabetes, and coronary artery disease are major causes of human death and disability,
and they are all connected to metabolism. This is the first demonstration that the heart can regulate
systemic metabolism, which we think opens up a whole new area of investigation,” said Dr. Eric
Olson, chairman of molecular biology at UT Southwestern and senior author of the study. Lead author
of the Cell paper is Dr. Chad Grueter, a postdoctoral researcher in molecular biology.

Their study used genetically altered mice and an experimental drug to manipulate levels of two
regulatory molecules in the heart. The scientists found that MED13, a crucial part of a gene pathway in
the heart, controls whole-body metabolism while miRNA-208a, a heart-specific microRNA, inhibits
the action of MED13.

Mice with MED13 levels that were increased either genetically or by a drug were lean and
showed an increase in energy expenditure, the researchers said. In contrast, mice genetically
engineered to lack MED13 in the heart showed increased susceptibility to diet-induced obesity. These
mice also had aberrant blood-sugar metabolism and other changes similar to those of a group of
conditions called metabolic syndrome, which is linked to the development of coronary artery disease,
stroke, and type 2 diabetes.

MicroRNAs are small snippets of genetic material once considered of little interest because
they do not code for the proteins used in body processes the way larger strands of genetic material do.
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Heart-related metabolism — 2
In recent years, these molecules have emerged as key regulators of disease and stress responses in
various tissues. At least 500 microRNAs have been identified.

“Several years ago, our lab focused on this heart-specific microRNA, miR-208a, and then
worked with a biotechnology company to develop a drug to inhibit miR-208a. While studying the
effects of that drug, we observed that animals treated with the inhibitor seemed to be resistant to high-
fat diets but were otherwise healthy,” Dr. Olson said. He is one of five co-founders of the
biotechnology company, the Colorado-based miRagen Therapeutics Inc., in which UT Southwestern
has an equity stake.

The current study builds on that original observation by identifying the role of miR-208a and
its target MED13 in regulating systemic metabolism. How this heart-specific microRNA
communicates with cells throughout the body will be the subject of future studies, Dr. Grueter said.

This work was supported, in part, by grants from the National Institutes of Health, the Donald
W. Reynolds Center for Clinical Cardiovascular Research, the Robert A. Welch Foundation, the
Fondation Leducq-Transatlantic of Excellence in Cardiovascular Research Program, and the American
Heart Association-Jon Holden DeHaan Foundation. Dr. Grueter received fellowship support from the
American Diabetes Association.

Other investigators involved were Brett A. Johnson, a doctoral candidate of molecular biology;
Susan DeLeon, graduate student; Lillian Sutherland, senior research scientist; Xiaoxia Qi, research
scientist; Dr. Laurent Gautron, instructor of internal medicine; Dr. Joel Elmquist, professor of internal
medicine, psychiatry, and pharmacology; Dr. Rhonda Bassel-Duby, professor of molecular biology;

and Dr. Eva van Rooij of miRagen Therapeutics.
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