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Mustonen and Lassig propose a Fokker-Planck equation whose solutions predict how allele frequencies change in popu-
lations exhibiting adaptive evolution. In particular, the emergence of resistance to chemotherapy drugs is an adaptive
process. Thus, a Fokker-Planck model can be used to predict how populations of cancer cells will evolve under the
influence of anti-cancer drugs. Evolutionary steering models already exist to predict drug schedules that minimize the
probability of patient relapse; however, current models assume that each drug is taken for infinite time. This assump-
tion is made to ensure genotype frequencies equilibrate before application of a second-line drug. We propose a modified
Fokker-Plank model that yields counter-diabatic solutions, or solutions that achieve evolutionary equilibria on finite time
scales. Using our model, we can design clinically feasible drug scheduling protocols that minimize the emergence of drug
resistant populations of cancer cells. To test our predictions in vitro, we have constructed a morbidostat: an automated
continuous culture device. Feedback from the morbidostat will allow us to fine tune the parameters of our Fokker Plank
model, resulting in continual optimization of drug schedules. (Received September 26, 2018)



