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Xenopus is increasingly being used as imaging test-bed to investigate the roles 
of cytoskeleton and intracellular trafficking in cell biological and  
morphogenetic contexts. The course maintains stock mRNAs for targeting  
fluorescent proteins to specific structures for studying cell shape and  
cytoskeletal dynamics but students are encouraged to bring or suggest  
additional tools, including fluorescent biosensors, tension-sensors, etc.  
The power of Xenopus can be leveraged when live-cell fluorescence imaging is 
combined with microsurgery, grafting, and dissociated cell culture.   
Approaches covered will include microinjection and molecular manipulations 
such as CRISPR/Cas9 knockouts, antisense morpholino-based depletions, 
transgenics, and mRNA overexpression. In addition, students can combine 
these techniques with explant and transplant methods to simplify or test  
tissue level interactions.   
Additional methods include mRNA in situ hybridization and protein  
immunohistochemistry as well as basic bioinformatic techniques for gene 
comparison and functional analysis. Biochemical approaches such as  
proteomics and mass spectrometry and biomechanical concepts will also be 
discussed.   
Finally, to visualize subcellular and intercellular activities, we will introduce a 
variety of sample preparation and imaging methods including time-lapse,  
fluorescent imaging, optical coherence tomography and confocal microscopy. 
These are facilitated by state-of-the-art equipment from Nikon, Leica,  
Thorlabs, and Bruker.
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