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Molecular Mechanisms of phenotypic plasticity:
Environment perception, signal transmission and the development of adaptive phenotypes in the freshwater crustacean Daphnia

Phenotypic plasticity refers to an organism’s ability to adapt its phenotype in response to changing environmental conditions. This capacity enables organisms to thrive in fluctuating environments by employing genotype-driven adaptive strategies that enhance individual fitness. The freshwater crustacean Daphnia exhibits remarkable plasticity, responding to a wide range of environmental cues by developing adaptive, context-dependent phenotypes.
This presentation will highlight recent advancements in understanding the mechanistic underpinnings of adaptive strategies in Daphnia. The focus is on two key strategies: inducible defense expression and environmentally triggered diapause. These adaptive responses enable Daphnia to mitigate predation risk and endure harsh environmental conditions, respectively. However, the accelerating impacts of climate change are increasingly compromising these strategies, rendering Daphnia populations more vulnerable to anthropogenic environmental challenges. By exploring these mechanisms, we can gain critical insights into how environmental stressors influence adaptive plasticity and the broader implications for ecosystem resilience in a rapidly changing world.
