
 

 
 

Leptin Receptors Integrate Metabolic Cues in Breast 
Cancer Stem Cells and Other Tales 

 
The evidence that obesity is a risk factor of cancer incidence and mortality 
is well appreciated. Therefore, identification of mechanistic links between 
obesity and cancer progression is of widespread interest. Adipose tissue 
has long been thought to be an inert lipid-storing tissue. However adipose 
tissue is now recognized as an endocrine organ secreting cytokines, 
hormones, and inflammatory mediators, many of which can influence 
tumor growth, including leptin. Leptin is a metabolic hormone primarily 
secreted from fat cells and has a well-established role in the regulation of 
body weight. Leptin binds to its receptor (LEPR) and stimulates the 
associated Janus Kinase-2 (JAK2) to activate STAT3, STAT5, ERK, and 
PI3K/Akt. LEPR is also detected in peripheral tissues and is highly 
expressed in multiple tumors including breast, colon, prostate, and brain. 

Research carried out in the Reizes laboratory has shown that LEPR 
maintains cancers in a stem cell-like state. The laboratory showed that 
LEPR is necessary and sufficient for maintenance of mammary cancer 
stem cells, including self-renewal, cell proliferation, and tumorigenicity in 
xenograft mouse models. Moreover, JAK2/STAT3 cytokine signaling is 
implicated in the expression of the master regulators of stem cell self-
renewal, NANOG, OCT4, and SOX2. The studies further show that LEPR, 
via STAT3/STAT5 is necessary and sufficient for activation of NANOG 
expression. These studies led to the development of a breast cancer stem 
cell reporter system that the Reizes laboratory has used to identify new 
therapeutic targets for breast cancer. The use of the reporter for purifying 
stem cells should overcome problems of heterogeneity and identify bona 
fide therapeutic targets and prognostic gene signatures. 
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*A light lunch will be served at 11:30am 
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