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Colon Cancer Stem Cell Models for Drug Discovery

Abstract:

 Pharmacological chemotherapeutic agents represent mainstream treatment options for co-
lon cancer. Conventional and targeted therapeutics are associated with systemic toxicity, ac-
quired therapy resistance and chemo-resistant cancer initiating stem cells. These limitations 
emphasize identification of stem cell targeting bioactive agents as testable drug candidates. 
Natural products exhibit low toxicity, preclinical efficacy and are unlikely to be associated with 
phenotypic resistance. These agents may represent new drug candidates. Reliable drug-re-
sistant cancer stem cell models facilitate investigations to identify potential drug candidates. 
Cellular models for genetically predisposed early onset colon cancer provided a means to 
isolate and characterize drug-resistant phenotypes for familial adenomatous polyposis and 
hereditary non-polyposis colon cancer subtypes, respectively. Treatment with non-steroidal 
anti-inflammatory agent sulindac (SUL) and DNA synthesis inhibitor fluoro-uracil (FU) select-
ed SUL resistant 850MIN COL and FU- resistant Mlh1/1638N COL tumorigenic colonic epithe-
lial cells, respectively. Drug resistant cells exhibited increased tumor spheroid formation and 
upregulated expression of CD44, CD133 and c-Myc, representing cancer stem cell markers. 
Treatment of SUL-R cells with mechanistically distinct dietary phytochemicals inhibited tu-
mor spheroid formation. Treatment with curcumin, a bioactive agent from turmeric, inhibited 
tumor spheroid formation and downregulated CD44, CD133, and c-Myc expression. Collec-
tively, these data provide mechanistic leads for future investigations to examine the effects 
of bioactive agents on Apc and DNA mismatch repair gene expression, cancer stem cell spe-
cific telomerase expression, epigenetic modification and epithelial-mesenchymal transition. 
These future research directions also provide a basis for future investigations on patient de-
rived tumor explants and organoids to extend clinically relevant translational potential of the 
preclinical evidence.
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