
Objective Summary Abstract # B71 

 

DEN50-R platform 
 

Results 

Fig 1. Inhibition of ABCG2 by Ko143 in SN-38 resistant breast 

cancer and colorectal cancer cells restore sensitivity to SN-38. 

Today, chemotherapy and molecularly targeted therapies are the main therapeutic options in cancer treatment, but their effectiveness is limited by drug 

resistance, a major problem facing current cancer research. Since its establishment in the late 1980s, the NCI60 cell line panel has generated tremendous 

value, economic as well as societal, by contributing to the identification of mechanisms of drug action. This information, in turn, has been used to create 

new anti-cancer drugs for the benefit of patients. However, the cell lines comprised in the NCI60 panel are mostly derived from treatment of chemo-naïve 

patients (no medical treatment). Since early clinical trials of anti-cancer drugs most often recruit patients who have failed several different prior treatments, 

there is a need to develop a platform that builds on the concept underlying the NCI60 cell line panel and extend it to allow testing of potential new drugs in 

the setting of drug resistance. Moreover, it is also well-known that molecular drug resistance mechanisms might first appear following drug exposure and 

access to panels of matched drug-sensitive and drug-resistant isogenic cell lines, is thus mandatory for studying the underlying mechanisms of acquired 

drug resistance.  

We have initiated the establishment of DEN-50R, a novel and unique cell line-based drug screening platform within cancer treatment. The platform will, 

when fully developed, consist of human cancer cell lines representing the five most common cancer forms (colorectal, prostate, lung, breast cancer and 

malignant melanoma) and matched drug-resistant sublines for each of the five cancer forms. In a second phase additional cancer forms will be included. 

Resistance is developed against drugs and drug combinations currently used in the clinic, and with the introduction of novel drugs and regimens, new 

corresponding resistant sublines will be generated. All pairs of sensitive and resistant cell lines are thoroughly characterized with regard to cross-

resistance to other drugs as well as to genomics, epigenomics, transcriptomics, and proteomics profiling. All data generated with the DEN-50R platform 

will be placed in the new National Danish Life Science Supercomputer with secure, regulated access providing a unique and innovative integrative 

analysis resource for academic, clinical and industrial researchers involved in anti-cancer drug development and cancer diagnostics at both pre-clinical 

and clinical levels.   

We envision that the DEN-50R be used to: 

Test novel chemical entities for anti-cancer effects, including potential lack of cross-resistance thereby facilitating selection of analogs for further preclinical 

and clinical testing. 

Test already known drugs for potential effects in drug resistant cell lines facilitating “repurposing” of drugs. 

Reveal novel molecular drug resistant mechanisms allowing for targeted development of new drug entities that can circumvent drug resistance identify 

novel predictive biomarkers for the most common drug entities further facilitating a personalized treatment approach. 

We have established several resistant cancer cell lines by exposing them to gradually increasing 

drug concentrations. Currently we have established resistant breast, colorectal and prostate cancer 

cells. The cells have been analyzed for sensitivity to various drugs including  non anti-cancer 

agents such as disulfiram, antihistamines and ion channel modulators. Extensive omics analyses 

have been conducted to search for predictive biomarkers and to improve our understanding of the 

molecular resistance mechanisms. For selected findings we have extended the analyses to clinical 

materials and have found that the results translate to the clinical situation, thereby validating the 

platform for further studies. 
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Materials and Methods 

Clinical validation 

Invitation and contact info (www.den50-r.org): We kindly invite you to contact us if you would like to test any drugs or explore potential biomarkers. 

Contact: Jan Stenvang (stenvang@sund.ku.dk) and Nils Brünner (NBR@sund.ku.dk) 
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Resistant cell lines 
 

Colorectal cancer Breast cancer Prostate cancer  
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Fig 2. A combination of Disulfiram and CuCl2 re-sensitize SN-

38 resistant MDA-MB-231 breast cancer cell lines to SN-38. 

Fig 3. The ion channel modulator NS3728 re-sensitize 

docetaxel resistant MDA-MB-231 breast cancer cell lines to 

docetaxel. 
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Fig 4. Survival differences for colorectal 

cancer patients stratified by the intratumoral 

ABCG2 expression levels were assessed 

independently in two treatment arms, i.e. 

5FU/leucovorin (A and B) and 

5FU/leucovorin + irinotecan (C and D). The 

data indicate that patients with low 

expression levels of ABCG2 showed a 

survival benefit when treated with addition of 

irionotecan (Jensen et al, 2015). 
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