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The unfolded protein response (UPR) is a signaling pathway activated in response to 

endoplasmic reticulum (ER) stress. Conditions of ER stress develop following the accumulation 
of unfolded proteins in the ER. UPR aims to attenuate the stress by promoting protein folding 
and enhance the degradation of unfolded proteins. Later on, if conditions of ER stress are not 
alleviated, the UPR signals to apoptosis. While most studies so far have analyzed the activities 
induced by the UPR, only a few look at processes that the UPR represses or prevents. Using 
the gene editing technology CRISPR/Cas9, we generated cells that lack important elements of 
the UPR pathway and investigated their response to insults. This current study focuses on the 
role of the UPR in the expression of activatory ligands of natural killer (NK) cells and the effect 
of the UPR in ER stress/mTOR crosstalk in myeloma cells. We have found that melanoma cells 
lacking UPR components express higher levels of MICA (MHC class I polypeptide-related 
sequence A), an activatory ligand for NK cells. This increase was of functional importance, as 
KO melanoma cells were able to activate NK cells to a higher extent compared to wt cells. 
Additionally, in a myeloma model, we found that the proteasome inhibitor bortezomib induces 
the degradation of S6 kinase, a downstream target of mTOR, this effect was enhanced in cells 
with malfunction UPR. In conclusion, our data identify a gatekeeper role of the UPR in 
preventing the expression of NK ligands and in inhibiting the attenuation of mTOR signaling in 
response to drugs that promote ER stress. We expect that the findings of this research can be 
implicated to target the UPR to improve current immunotherapeutic treatments for melanoma 
and improve our knowledge about the mechanism of action and resistance for proteasome 
inhibitors. 
 


