
 

 

 
 
 
 
 
 

 
How can we stop early pre-cancer 
lesions by determining the relative 
risk at the individual level? 
 
Challenge Background  
 
The problem: Existing diagnostics are not sufficiently sensitive or specific to reliably identify 
those individuals who are at the greatest risk of progressing to disease versus those who will 
never have significant disease. Additionally, the monitoring of the immune system in healthy 
individuals is in its infancy, and this represents a barrier to rapid progress in the identification 
of early immune responses to pre-cancer lesions. Finally, the field of cancer vaccines is 
exciting, but realistically is in its infancy. 
 
One can readily envision a time in the near future where those individuals at the highest risk 
of disease progression will be readily identified and targeted for more precise, individualized 
treatments, which may include drugs, immunomodulation therapeutics, or vaccines. 

Your idea for addressing this Cancer Interception challenge could be a strategy for developing 
diagnostic test and associated surrogate endpoints that would serve to: 

a) Identify those individuals with premalignancies who are most likely to progress.  
b) accurately measure the clinical response of those individuals with high cancer risk, who 

will receive treatment. 
 
Solving this challenge would entail:  

 Identifying precision medicine and immunoprevention approaches to be translated 
to the clinic. 

 Studying disease interception strategies that include addressing the root causes of 
disease; intervening earlier than today’s clinically accepted point of diagnosis; and 
seeking solutions that stop, reverse or inhibit progression to neoplastic disease.  

 Providing novel insights, and helping to drive new biomarker discovery as well as 
novel hypothesis generation in drug discovery directed at stopping pre-cancer 
lesions.  

 Highly ambitious immunoprevention approaches, notably cancer vaccines, which 
represent the most attractive long-term strategy for cancer interception and 
checkpoint inhibition.  
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Participants can explore current state-of-the-art cancer interception techniques along the 
complexity spectrum, from histologic examination, as well as multi-marker liquid biopsy of 
body fluids, and identification of neoantigens for individualized vaccines, with the challenge  
goal of designing novel approaches for reliably identifying those individuals who are at the 
greatest risk of progressing to disease versus those who will never have significant disease. 

 
 

Hot Research Topics/Tools for Cancer Interception 
 
 
Liquid Biopsy biomarkers for detection of pre-malignant (pre-cancer) lesions 

microRNA profiling using multiplexed detection technologies 
Cytokine profiling using multiplexed detection technologies 

 
Identification of neoantigens (aka cancer neoepitopes) 
 
HLA Ligandomics for neoantigen prioritization 
 
T-Cell Receptor repertoires (TCR libraries generated by deep sequencing) 
 
T-cell lineage interrogation at the surface marker level and/or at the epigenetic level 
 
Functional endoscopy capable of detecting biomarkers in preneoplastic lesions 
 
Computer Image Analysis of Histological sections  
 
 
 

Pitfalls to avoid  
 Data abundance – Following a path of well characterized diseases, with rich available data 

sources, often leads to well-established biomarker/disease relationships, and much less 
frequently to novel relationship. Try to identify ways to pick-up novel, less frequent, 
patterns in the data.  

 Don’t ignore the literature – remember that your target, surrogate endpoint, diagnostics 
test or solution may be quickly assessed through a quick literature search, to help you 
establish the novelty/realism and potential clinical utility of your approach to the 
challenge.  

  
  



 

 

  
  
  
  
  
 Simple may be better – pre-cancer lesions are simpler than tumors at the genetic and 

molecular level– not every component of your Cancer Interception needs to be 
complicated!  
 
 

Tools available to participants for this challenge  
Two most helpful “position” paper are those of Spira and Vilar. 
 

 Spira A, Disis ML, Schiller JT, Vilar E, Rebbeck TR, Bejar R, et al. Leveraging premalignant 
biology for immune-based cancer prevention. Proc Natl Acad Sci U S A 2016;113:10750–
8. 

 Spira A, Yurgelun MB, Alexandrob L, Rao A, Bejar R, Polyak K, Giannakis M, Shilatifard A, 
Finn OJ, Dhodapkar M, Kay N, Braggio E, Vilar E, Mazzilli SA, Rebbeck TR, Garber JE, 
Velculescu, VE, Disis ML, Wallance DC, Lippman S. Precancer Atlas to Drive Precision 
Prevention Trials. Cancer Res; 77 (7) April1, 2017. 

 
 

Suggested preparation for participants  
 
The literature on pre-cancer biology and immune modulation to augment tumor 
surveillance/editing by the immune system is all very recent and its evaluation requires 
mastery of advanced concepts in immunology. 
 
Participants interested in this challenge could prepare a list of databases/sources of relevance to 
the problem, and start to think about which discovery approaches they would want to 
implement, and explore how the scientific community has tackled similar questions (e.g. from 
recent publications etc.).  
 

Required and desirable skills of those taking on this challenge  
Join this challenge if you have:  

 Advanced degree. 
 Pharmaceutical/healthcare industry experience with an understanding of academic and 

biomedical industrial research and clinical development activities.  
 Strong project management skills 
 Strong analytical and communication skills. 

 
 Highly organized individual who works well in an environment that is constantly 

undergoing change 
 Proficient in developing and monitoring complex matrix of metrics 
 Ability to work closely/effectively with a diverse group of individuals from trainees to 

senior leaders. 



 

 

 
 
 
 

 Is internally self-motivated and self-directed 
 Ability to interact with all levels of staff in multiple venues and effectively communicate 

the Center’s activities and initiatives both internally and externally 
 Have an interest in the new field of pre-cancer cancer biology; be able to contribute 

creative approaches and out-of-the-box thinking  
 Understanding the basic concepts underlying cancer vaccine strategies. 

 

Success criteria for your project   
 
Plausibility  
We will be looking for a project that plausibly addresses how to identify novel biological 
relationships between pre-cancer disease and novel molecular biomarkers and targets for 
pharmaceutical/immunological interventions directed towards removal/apoptosis/editing of 
very early cancer lesions 
 
Innovation  
This could be a technical solution or a more high-level business proposal, but both will be judged 
according to the level of innovation you provide, out-of-the-box thinking, innovative use of 
biomarker screening technologies including high-throughput sequencing approaches, and how 
well your idea is communicated. 
 
 


