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Identifying, clustering and testing compounds selectively toxic to multidrug resistant cancer cells

Curing cancer is one of today’s most important challenges in medicine. One of the treatment possibilities is chemotherapy, but the tumor cells are often able to evolve resistance, therefore the chemotherapeutic compounds cannot be effective. One of the main reasons of this resistance is the overexpression of P-glycoprotein (Pgp) in the plasmamembrane. This protein is normally present in the healthy human body as well (for example in the blood-brain-barrier), it plays a crucial role in protecting the body from xenobiotics. If a cancer cell overexpresses this protein, it will be able to pump out the chemotherapeutic compounds from the cell, therefore the cell will survive the treatment. Because of the broad substrate-specificity of Pgp, theese cells can protect themselves from most of the recently used chemotherapeutics, therefore are called multidrug resistant (MDR) cancer cells. However, certain compounds exist that are able to kill MDR cells selectively.
I catalogued the National Cancer Institute's DTP drug repository in search of compounds showing increased toxicity in MDR cells.As a result, I identified several molecules, where the toxicity is proportional to the Pgp expression. The higher the Pgp level is in the cells, the more effective the MDR-selective compounds are. Structural clustering of the selective molecules identified certain chemotypes .
The candidate molecules from the in silico screening were tested on several cell lines, and based on the results I chose the most selective molecule for further in vitro experiments: I treated HCT-15 human colorectal cancer cell line with the selected compound for months. My aim was to lower the Pgp-expression in the resistant cell line, therefore it can be destroyed with conventional chemotherapeutic medication.After the long term treatment, the Pgp-expression decreased significantly in the cells, and did not increase after terminating the treatment. The Pgp loss was followed by Calcein efflux essay, cell surface staining with antibodies, citotoxicity tests, RNA-measurement (qPCR) and protein-measurements (Western blot).



