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Despite the ongoing efforts of researchers, cancer remains the second leading cause of death 
in the US. Recently, immunotherapeutics have become powerful tools available to clinicians and 
their development has been facilitated greatly by an ever-increasing understanding of the tumor 
microenvironment (TME). The TME is crucial to tumor progression and metastasis. Elevated 
levels of reactive oxygen and nitrogen species (ROS and RNS) produced by non-cancer cells 
within the TME contribute to inflammation that hinders normal immune responses against 
cancer. A key RNS thought to be involved in immunosuppression is peroxynitrite (PNT). PNT 
nitrates important cell recognition and cell signaling proteins of tumor-reactive T-cells, aiding in 
hiding the tumor from the host immune system and preventing tumor clearance.  

Understanding the specific effects of PNT on cellular targets has been challenging, owing both 
to the short half-life of PNT and a dearth of effective detectors of PNT. Here we report the 
development of a PNT-selective fluorescent probe molecule, PS3, and showcase its ability to 
selectively detect PNT in macrophages stimulated with opsonized (antibody-bound) polymer 
beads. Moreover, this probe allowed detection of elevated levels of PNT produced by 
splenocytes (mixed populations of immune cells) isolated from EMT6 tumor-bearing mice 
compared to normal mice. We further compared peripheral blood mononuclear cells (PBMCs) 
isolated from melanoma cancer patients with healthy volunteers, revealing elevated PNT 
production in cancer patients. This elevated signal was correlated with increases in numbers of 
myeloid-derived suppressor cells (MDSCs), a type of immune cells thought to produce 
significant amounts of PNT within the TME. Here I will detail these comparative studies and 
demonstrate the ability of specific small molecules to inhibit production of PNT by immune cells. 

 


