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Microfluidic devices for high-resolution imaging of C. elegans
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Microfluidic devices have been developed for imaging various in vivo model systems such as C.
elegans, Drosophila larvae, and zebrafish. C. elegans with small body size and ability to grow in
liquid environment is suitable for microfluidic devices. Microfluidic devices have been developed for
imaging behaviour and various cellular processes in C. elegans, but not sub-cellular processes
requiring high spatial resolution. In neurons, essential processes such as axonal transport can be
studied by acquiring fast time-lapse images of GFP tagged moving cargos. We have developed a
microfluidic device to image mitochondrial transport in unanesthetized intact animals that
contribute to the long-term mitochondrial distribution in a developing neuronal process. In my
second part of the talk, | will describe a large-scale microfluidic platform to enable both high-
throughput and high-resolution imaging of multiple C. elegans populations. This platform can image
15 z-stacks of ~4,000 C. elegans from 96 different populations using a single chip with a micron
resolution in 16 min. Using this platform, we screened ~1,000 FDA approved drugs in improving the
aggregation phenotype of a poly-glutamine aggregation (PolyQ) model to identify possible
proteostasis modulators, resulting in 4 potential hits.
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