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Design principles?
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adapted to the pathogen distribution?
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Optimal repertoire?
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depends on cost of late recognition
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How many resources aimed at common/rare antigen? 

depends on cost of late recognition
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Two conflicting effects
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Public model
Private models

Elhanati Callan Mora Walczak PNAS 2014

Personalized response

how many shared receptors 
between 2 people?

 close to random expectations
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⟶ Through competition of receptors for antigens
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Predicting the future
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Sparseness helps
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• advantage of memory - depends on sampling

pathogen sparseness 
number of pathogens 

• memory helps in sparse environments

~compressive sensing

sampling parameter sampling of non-negligible 
pathogens

→ fast detection of few pathogens
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Memory management
• infection susceptibility increases as memory increases

• sparse env. → strong response

D. L. Farber, N. A. Yudanin, N. P. Restifo, Nat. Rev. Immunol. 2013



Memory management
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