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Thermal profiling of Breast cancer cells reveals proteasomal 

activation by CDK4/6 inhibitor Palbociclib [1] 
 

Palbociclib (Ibrance
®
, Pfizer) is a recent drug approved by the FDA for phase III clinical 

trials in treating estrogen-receptor-positive and HER2-negative breast cancer. In vitro, 

palbociclib, a selective inhibitor of CDK4 and CDK6, was shown to reduce cellular 

proliferation of breast cancer cell lines by blocking progression of cells from G1 into S 

phase of the cell cycle. While the primary targets of palbociclib have been deciphered, the 

molecular mechanisms leading to off-targets effects as well as drug resistance are not 

known. To identify new palbociclib protein targets we applied a Cellular Thermal Shift 

Assay and a quantitative proteomic analysis (MS-CeTSA) that works under the 

assumption that protein-drug interaction stabilises proteins thus, leading to an increase in 

thermostability.  MCF-7 breast cancer cells were cultured under palbociclib treatment or 

DMSO and heated from 37°C to 68°C. Supernatants from 10 different temperatures were 

collected for quantitative proteomic analysis using Tandem Mass Tag (TMT-10plex) on an 

Orbitrap Fusion Tribrid instrument. The calculated fold changes, as a function of 

temperature, follow a sigmoidal trend reflecting the thermal stability of proteins and their 

disappearance with increasing temperature.  

Large scale proteomic analysis on the Orbitrap Fusion Tribrid instrument allowed the 

identification and the quantification of 38,498 peptides corresponding to 5,516 proteins. 

As expected, CDK4 and CDK6, the molecular targets of palbociclib were among the 10 

most-changing proteins and showed a shift in the temperature (∆tm) of 4.9°C and 3.7°C. 

Validation by WB-CeTSA confirmed CDK4/6 stabilisation. Interestingly, classification of 

identified protein kinases according to the calculated ∆tm revealed new potential targets of 

palbociclib such as CAMK2D, AKT1 and MTOR proteins. Preliminary validation in-vitro 

indicated that the MTOR-PI3K signalling pathway may be impaired by the action of 

palbociclib. In addition, the MS-CeTSA also revealed a stabilisation of several 

proteasomal proteins of the 20S core proteasome through the inhibition of the proteasome-

associated scaffolding protein ECM29. Taken together, these data suggest that off-targets 

effects during palbociclib treatment may positively participate in the global response by 

blocking tumor progression from G1 into S phase of the cell cycle. 
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