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Vas pozyvaju na 138. prednasku v ramci Kuzelovych seminarov:

dr. Alexis J. Lomakin

Center for Pathobiochemistry & Genetics, Institute of Medical
Genetics, Medical University of Vienna, Austria

DRIVING FORCES OF CELLULAR PHENOTYPIC
FITNESS UNDER STRESS

ktora sa uskutoCni 20. marca 2026 (piatok) o0 13:30
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Synopsis of the talk

The classic Luria-Delbrick experiments showed that stress resistance can arise from random
genetic mutations. However, cells can also survive stress through reversible, non-genetic
phenotypic shifts. Defining the mechanisms that enable phenotypic fithess under stress is an
emerging frontier with major biomedical relevance, from cancer therapy to antimicrobial
resistance. In my talk, | will present our multiscale approach, combining molecular -omics,
quantitative experiments, and modelling, to move from correlative signatures to mechanism
and uncover the driving forces behind phenotypic drug tolerance. Guided by the idea that drugs
perturb gene and protein networks rather than single targets, we used multi-omics profiling to
find that cancer cells tolerating the broad-spectrum chemotherapeutics taxoids enter a
dormant-like state by preferentially downregulating evolutionarily ancient translation programs.
Functionally, suppressed translation is associated with cytoplasmic accumulation of free amino
acids; as potent osmolytes, these are expected to drive water influx and hypo-osmotic—like
swelling. Such swelling typically requires adaptive remodeling of the cell surface area-to-
volume (SA/V) ratio to avoid lysis, a response also observed in bacteria under translation-
targeting drug stress, where SA/V changes can alter drug uptake and intracellular partitioning.
| will conclude with preliminary quantitative assays testing this mechanism in mammalian
cancer cells and parallel efforts to reconstitute it in designer yeast strains engineered to
respond to human taxoids.
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