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Introduction 
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• Gastrointestinal stromal tumors (GISTs) are neoplasms 

of mesenchymal origin  

• Characterised by one primary mutation – either in KIT or 

PDGFRA gene  

• Following exposure to Imatinib, resistance develops 

under pharmacological pressure resulting in the 

development of one or more secondary mutations 

• Ability to detect such resistance mutations will have a 

great impact on choice of pharmacological treatment  

 



Courtesy of Dr Corless 



4 
Demetri et al ASCO 2013 
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Demetri et al ASCO 2013 
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Demetri et al ASCO 2013 



Issues with Tissues  
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• Inconvenient 

• Pain and biopsy 

related risks  

• Ease of accessibility 

of disease site  

• Cost  

• Inaccurate 

representation of 

tumor biology  

 

https://universe-review.ca/R11-16-DNAsequencing.htm 

Which lesion should be biopsied?  
Which lesion should be 

biopsied?  
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• The presence of cell free DNA in the circulation was first 

demonstrated in 19481 

• Detection of tumor related mutations in the blood in 1994 

spiralled interest in this arena2 

 

Liquid biopsies  

1 Mandel P & Metais P et al C. R Acad Sci Paris 142, 241-243 (1948) 
2 Vasioukhin V et al Br J Hematol 86, 774-779 (1994) 
3 Schwrzenbach et al Nat Reviews May 2011   



9 



GIST and ctDNA  
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BEAMing Technology 

• Beads Emulsion Amplification and Magnetics Technology 

• Able to detect known mutations in a plasma sample at a 

high sensitivity  
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http://sitn.hms.harvard.edu/flash/2014/fingerprinting-
cancer-with-blood-blood-based-biopsies-bring-new-ease-
and-precision-to-cancer-screening 



Drawbacks 

• You can’t detect what you aint lookin’ for  

       - Only able to detect mutations that are predetermined 

 

• Detection of mutations that span across a large segment 

of the gene is challenging  

 - 12% of exon 11 mutations detected in plasma vs 

 43% detected in tumor tissue 
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Our work  

We developed an NGS based assay that was able to 

 

• Detect mutant DNA present at 0.1% of variant allele frequency from 

cfDNA that is present in plasma samples of patients with metastatic 

GIST  

 

• To be able to do multiplex sequencing of the  primary and secondary 

mutations using ctDNA  
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Preliminary Results  

• This assay system was piloted on 8 patients  

 

• Primary mutations were detected at a sensitivity of 62.5% 

 

• In a separate cohort of 3 patients, detection of primary as 

well as multiple secondary mutations was demonstrated   
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What the future holds… 

• Overcome the biological barrier of tumor heterogenity  

 

• Ability to detect resistance at a genomic level prior to 
development of clinical or radiological resistance  

 

• Identification of mutational burden at various time points in the 
course of disease of a patient – a potential non invasive 
biomarker  

 

• To be able to select the truly high risk group for adjuvant 
treatment  

 

• Can this replace imaging in the future?  
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Regorafenib 
or Drug X?   
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Thank you! 



18 

Slide courtesy of Dr Richard Quek 
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