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UT SOUTHWESTERN RESEARCHERS FIND PROTEIN THAT 
BOTH INSTIGATES, INHIBITS HEART GROWTH IN MICE 

DALLAS - Sept. 20, 2002 - Researchers at UT Southwestern Medical Center at Dallas have 

discovered a protein that regulates growth and development of the heart from its fetal stage to 

adulthood. 

Findings published in today' s edition of Cell report that the protein, named 

Homeodomain-Only Protein (HOP) by the researchers, is active in controlling heart growth at 

various stages of development in mice. Dr. Eric Olson, chairman of molecular biology at UT 

Southwestern and the study's principal investigator, said the team set out to find proteins unique 

to the heart and study their functions. After they identified HOP, they bred mice that were 

genetically unable to produce the protein, with dramatic results . 

"We created knockout mice lacking the gene to produce this protein, and they fell into 

two classes - they either died as embryos because their hearts didn't grow, or they survived to 

adulthood with too many cardiac muscle cells," said Olson, director of the Nancy B. and JakeL. 

Hamon Center for Basic Research in Cancer and the Nearburg Family Center for Basic Research 

in Pediatric Oncology. 

"Understanding the mechanisms that regulate growth of heart cells has important 

implications for eventual therapies directed toward repairing the damaged heart," Olson said. 

Observed problems during the fetal stages of the mutant mice included numerous 

ruptures of the ventricular walls, thin heart chamber layers and blood in the fibrous tissue 

surrounding the heart. After birth, there were elevations - as much as 19-fold - in the number of 

growing cardiac muscle cells in mutant compared to wild-type mice, and gene profiling showed 

that 1 79 genes had elevated expression and 90 genes had reduced expression. 

The researchers believe that HOP works by controlling levels of serum response factor 

(SRF), a gene-activating protein, during heart development. SRF and three sibling proteins form 

a group called the MADS-box, and those proteins trigger genetic activity that produces a number 
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of organs and systems. In the case of heart development, SRF controls the number and types of 

cells produced, and HOP controls the activity of SRF. Without HOP, SRF can' t properly balance 

heart-cell proliferation and differentiation, resulting in either an underdeveloped or 

overdeveloped heart. 

"There has to be a finely tuned balance of proliferation and differentiation of cardiac cells 

for normal heart development," said Olson. "There's a lot of interest in regulating the cardiac

cell cycle because the heart can't repair itself; it can't regenerate cells efficiently." 

While Olson and his team believe the identification of HOP and its role in heart 

development is important, they also believe they've only uncovered a small fragment of the 

tableau. 

"We need to figure out how to regulate HOP; obviously, other signals and proteins have 

to be involved to dictate that," Olson said. "But HOP is an important component of a mechanism 

that regulates heart growth." 

San Diego-based Collateral Therapeutics Inc., a company working to develop genetic 

treatments for heart ailments, already has licensed the research in order to explore drug

development possibilities. 

Other contributors from UT Southwestern's Department of Molecular Biology were 

principal investigators Chong Hyun Shin, student research assistant; Dr. Zhi-Ping Liu, instructor; 

and Dr. Robert Passier, former postdoctoral researcher now at the Hubrecht Laboratory in the 

Netherlands. Other UT Southwestern researchers were Dr. Chun-Li Zhang, postdoctoral 

researcher; Dr. Da-Zhi Wang, instructor; Dr. Hiroyuki Yamagishi, instructor; and Dr. James A. 

Richardson, professor of pathology and molecular biology. Researchers from the Department of 

Molecular Genetics at Albert Einstein College ofMedicine ofYeshiva University in New York 

also contributed to the work. 

The project was supported by grants from the National Institutes of Health and the 

Donald W. Reynolds Cardiovascular Clinical Research Center and by the McGowan Charitable 

Fund. 
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