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Optomechanical control of myosin motor proteins in C. elegans
Morphogenesis is one of the fundamental processes for organism development. The forces that operate during morphogenesis are generated by the actomyosin cortex. We are interested in studying biophysical forces and stresses during morphogenesis, using the single C. elegans embryo as a model system. Identifying how large-scale mechanical parameters of the cortex originate from nanoscale molecular force generation by myosin motors is crucial for understanding cellular and tissue morphogenesis in all animal cells. To solve this problem, one would like to perform controlled molecular scale perturbations of force generation and investigate the systems' response at larger scales. However, current tools to manipulate myosin function lack spatiotemporal control. Recent technological advances (Bryant lab, Stanford) enable optically-controlled changes of myosin to "remote-control" by light its stepping and force generation behavior. During my PhD I will develop this approach for use in the C. elegans zygote. In order to understand how NMY-2 force generation sets active tensions and torques that drive cortical flow we are going to generate NMY-2 mutants that allow for a light-based regulation of motor function and introduce in into C. elegans embryos. Using spinning disc confocal flourescence microscopy coupled with laser nano-dissection I will characterize forces, flows and rotations in the active cortex during cytokinesis and provide a theoretical description of cortical mechanics in the C. elegans embryo.
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Dora Polic studied physics at the University of Zagreb where she received her master degree (2014). During the last year of her studies as a master student, under supervision of dr.sc. Matko Gluncic and dr.sc. Nenad Pavin she worked at the project focused on stochastic simulations of dynein motors in S. pombe, awarded with Rector's Award of University of Zagreb. Currently, she is working as predoc at Biotechnology Center TU Dresden / MPI-CBG in the group of Stephan Grill in Dresden, Germany, researching force generation of myosin motor proteins on the actomyosin cortex in C.elegans.


