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Cancer is still among the greatest medical challenges worldwide. Novel therapeutic avenues are therefore 

needed to increase efficacy and safety in oncological treatments. Cold physical plasma has received 

increasing scientific interest as such novel antitumor tool in the past years. Among the greatest challenges 

in the field of plasma cancer treatment is the identification of molecular determinants that correlate to 

plasma-induced toxicity. In a recent mRNA screening of 27 redox-related proteins, we have identified 

HMOX1 as a putative biomarker in eight human plasma-treated cancer cell lines from four tumor entities1. 

Since oxidative stress-induced cell death was proposed to be linked with ROS homeostasis, we further 

examined the role of antioxidant defense and cysteine regulation, and found the cysteine transporter xCT 

to confer intrinsic resistance to plasma-induced cell death in melanoma cells2. To broaden the scope of 

searching for molecular determinants associated with plasma-induced tumor cells, we have here screened 

30 human cancer and non-malignant cell lines and identified their sensitivity to plasma-induced toxicity 

generated by the atmospheric pressure argon plasma jet kINPen. The IC25 (plasma treatment time needed 

to inactivate 25% of the cells) was then correlated to the expression of over 30 surface markers quantified 

via multicolour flow cytometry, including several types of aquaporins, nitric oxide synthase, and 

NADPH oxidases previously proposed to be associated with plasma-induced toxicity in tumor cells. 

Importantly, whole genome transcriptome microarray gene expression analysis was performed for all 

cell lines. Bioinformatics was used to identify gene expression patterns corresponding to the sensitivity 

as well robustness of tumor cells to plasma-induced toxicity. These results will give the first evidence on 

the role of several surface markers as well as transcripts in plasma-induced tumor cell toxicity across a 

large array of different cancer cell lines in the field of plasma cancer treatment and plasma medicine in 

general. 
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