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Parasites display considerable phenotypic plasticity in the traits they exhibit throughout a given infection and in
different hosts. Evidence is accumulating that variation in parasite traits can shape the severity and transmission of
disease and enable parasites to effectively counter disease control measures. Yet, the evolution of adaptive
phenotypic plasticity in parasites is poorly understood and a controversial topic in biomedicine. Recent advances in
modeling plasticity coupled with empirical and theoretical developments in evolutionary parasitology now make it
possible to build a quantitative framework that integrates the proximate and ultimate explanations for
environmentally induced variation in parasite traits. The most efficient progress will be made using an approach
that iterates the development of theory with empirical testing. Malaria (Plasmodium) parasites are an ideal system
with a proven record for this approach. I aim to use the conceptual and methodological foundations of life history
theory to develop the framework required to explain the ecological causes and evolutionary drivers of variation in
parasite traits that underpin in-host survival and between-host transmission. I will focus on the following three
objectives: (i) to make quantitative, testable predictions for adaptive plasticity in reproductive effort; (ii) to integrate
infection dynamics with the principles of cellular, molecular and circadian biology to develop testable predictions for
plasticity in key host-exploitation traits; and (iii) to explore how plasticity in parasite traits can interact with the
evolution of fixed traits and to establish a framework for making and testing epidemiological predictions.

 

Recommended Reading

 

Pollitt, L. C., N. Mideo, D. Drew, P. Schneider, N. Colegrave and S. R. Reece (2011). "Competition and the evolution of
reproductive restraint in malaria parasites." American Naturalist 177, 3: 358-367.

O'Donnell, A. J., P. Schneider, H. G. McWatters und S. E. Reece (2011). "Fitness costs of disrupting circadian rhythms in
malaria parasites." Proceedings of the Royal Society of London, Series B, 278, 171: 2429-2436.

Reece, S. E., D. R. Drew and A. Gardner (2008). "Sex ratio adjustment and kin discrimination in malaria parasites."
Nature 453: 609-615.



PUBLICATIONS FROM THE FELLOW LIBRARY

Reece, Sarah E. (London,2018)

Adaptive periodicity in the infectivity of malaria gametocytes to mosquitoes

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=1668813297

Reece, Sarah E. (Lawrence, Kan.,2018)

Timing of host feeding drives rhythms in parasite replication

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=166859353X

Reece, Sarah E. (2014)

Correction : Disrupting rhythms in Plasmodium chabaudi ; costs accrue quickly and independently of how infections are
initiated

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=1665038802

Reece, Sarah E. (2013)

Disrupting rhythms in Plasmodium chabaudi : costs accrue quickly and independently of how infections are initiated

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=1043724419

Reece, Sarah E. (2013)

Stress and sex in malaria parasites : Why does commitment vary?

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=1043718796

Reece, Sarah E. (2013)

The Cinderella syndrome : why do malaria-infected cells burst at midnight?

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=1043659781

Reece, Sarah E. (London,2013)

Adaptive noise

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=78777782X

Reece, Sarah E. (London,2012)

Virulence, drug sensitivity and transmission success in the rodent malaria, Plasmodium chabaudi

https://kxp.k10plus.de/DB=9.663/PPNSET?PPN=1046065688

Wissenschaftskolleg zu Berlin 08. July 2025


