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Fat Deposits Melting Away by Gene Switch 
 
A recently discovered gene switch controls decomposition of fat in white adipose 
tissue, as Heidelberg metabolism researchers have reported in CELL Metabolism. The 
more of this switch adipose cells produce, the more stored fat is broken down. At the 
same time, activity of this switch prevents pathogenic changes in metabolism, which 
can lead to Metabolic Syndrome or type 2 diabetes.  
 
White adipose tissue is the body’s energy reservoir. It is where excess fat is stored for use in 
times of hunger to supply other organs, particularly skeletal muscle, with energy. After meal, 
insulin causes fat molecules from the blood to be stored in the adipose cells. When fasting, 
on the other hand, adrenalin and noradrenalin cause fat to be broken down into glycerol and 
fatty acids. If this balance between storage and decomposition is disrupted, obesity and 
adverse health effects associated with it may result: The adipose tissue produces more 
hormones which further promote overweight, inflammatory parameters increase and the 
regulation of blood glucose levels gets out of control.  
 
“These are the typical first symptoms of type 2 diabetes,” says Prof. Dr. Stephan Herzig, a 
metabolism expert who heads a joint research department of the German Cancer Research 
Center (DKFZ), Heidelberg University and Heidelberg University Hospital. He is looking for 
molecular switches that control metabolism. TBLR1 is one of these. Herzig and his team 
have recently shown that mice with genetically silenced TBLR1 develop fatty liver. The 
Heidelberg researchers have now studied whether TBLR1 starts the biochemical signaling 
cascades in adipose cells ultimately leading to activation of lipases, fat-breaking-down 
enzymes.  
 
The researchers bred mice whose fat cells couldn´t produce TBLR1. These animals do not 
break down their fat deposits even after 24 hours of fasting. When fed a fat-rich diet, TBLR1-
deficient mice gained much more weight than healthy control animals. At the same time, their 
glucose metabolism was disrupted and the adipose tissue contained more proinflammatory 
molecules. “Lipid metabolism as a whole gets into a critical, pathogenic state,” says Stephan 
Herzig summing up these molecular changes.  
 
Herzig’s team went on to investigate whether TBLR1 controls fat decomposition in humans, 
too. The researchers analyzed adipose tissue of women who kept a strict diet for weight loss. 
At the end of this diet, their adipose cells contained much more TBLR1 RNA than before. 
Hunger apparently stimulates production of this gene switch, which, in turn, stimulates fat 
decomposition, also in humans. At the same time, levels of inflammatory marker CRP 
decreased and the adipose cells produced more hormones with health-promoting effect.  
 
“TBLR1 appears to counteract harmful metabolic changes which are typical for overweight 
people and can lead to serious diseases,” says Stephan Herzig. A long-term goal of his 
research is to use molecular switches such as TBLR1 to specifically influence a disrupted 
energy metabolism. 
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A picture is available at the internet: 
http://www.dkfz.de/de/presse/pressemitteilungen/2013/images/WAT-lean-obese.jpg 
 
Picture caption: White adipose tissue of a lean (left) and an obese mouse 
Picture Source: Maria Rohm, Deutsches Krebsforschungszentrum 
 
 
The German Cancer Research Center (Deutsches Krebsforschungszentrum, DKFZ) with its more than 2,500 
employees is the largest biomedical research institute in Germany. At DKFZ, more than 1,000 scientists 
investigate how cancer develops, identify cancer risk factors and endeavor to find new strategies to prevent 
people from getting cancer. They develop novel approaches to make tumor diagnosis more precise and treatment 
of cancer patients more successful. The staff of the Cancer Information Service (KID) offers information about the 
widespread disease of cancer for patients, their families, and the general public. Jointly with Heidelberg University 
Hospital, DKFZ has established the National Center for Tumor Diseases (NCT) Heidelberg, where promising 
approaches from cancer research are translated into the clinic. In the German Consortium for Translational 
Cancer Research (DKTK), one of six German Centers for Health Research, DKFZ maintains translational centers 
at seven university partnering sites. Combining excellent university hospitals with high-profile research at a 
Helmholtz Center is an important contribution to improving the chances of cancer patients. DKFZ is a member of 
the Helmholtz Association of National Research Centers, with ninety percent of its funding coming from the 
German Federal Ministry of Education and Research and the remaining ten percent from the State of Baden-
Württemberg.  
 
 
Dr. Stefanie Seltmann 
Leiterin Presse- und Öffentlichkeitsarbeit 
Deutsches Krebsforschungszentrum 
Im Neuenheimer Feld 280 
D-69120 Heidelberg 
T: +49 6221 42 2854 
F: +49 6221 42 2968 
presse@dkfz.de 
 
Dr. Sibylle Kohlstädt 
Presse- und Öffentlichkeitsarbeit 
Deutsches Krebsforschungszentrum 
Im Neuenheimer Feld 280 
D-69120 Heidelberg 
T: +49 6221 42 2843 
F: +49 6221 42 2968 
presse@dkfz.de 
 

http://www.dkfz.de/de/presse/pressemitteilungen/2013/images/WAT-lean-obese.jpg

