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Project description: 

The majority of marine benthic invertebrates 
develop into adults via a ciliated larval stage that 
forms part of the zooplankton. In many species, 
this larval stage is characterised by a cilial tuft 
known as the apical organ. Understanding how the 
ciliated larvae behave towards environmental cues 
is key to understanding planktonic migration. 
These marine ciliated larvae freely swim to 
discover a favourable ecological niche, vital for 
their survival success. Given the specificity of the 
apical organ to the larval stage, it has been 
proposed to serve a function in guiding larval swimming behaviour and larval settlement, which are critical processes for 
the formation and maintenance of benthic habitats. Apical organs appear in the majority of marine invertebrates; 
however, the evolutionary trajectory of these sensory organs is still unresolved. Despite its apparent evolutionary and 
ecological significance, the function, morphology and molecular fingerprint of the apical organ in non-bilaterians remains 
largely unexplored. To this end, we aim to explore the evolution of apical organs by comparing animals from different 
phyletic groups and revealing the apical organ's homology.   

Research methodology - The student will contribute to culturing and maintaining the selected list of animals from each 
phyletic group and, if necessary, help establish a new culture organism. For each chosen species, the larvae will be 
subjected to spatial transcriptomics. The transcriptome data will be analysed to generate a spatial/molecular map of the 
larval cell types of each species. Using in situ hybridisations (ISH) and immunohistochemistry, the student will validate 
expression patterns and the distribution of cell types. Finally, the data from bioinformatic analysis and ISH will be used for 
homology analysis. Overall, the study will enlighten the evolution of a key larval sensory structure.   

Training - The student will gain the following skills throughout their PhD: 

I) Culturing an array of marine invertebrates.    
II) Molecular biology: RNA isolation, PCR, cloning, in situ hybridisations and immunohistochemistry.   
III) Bioinformatic analysis: RNA-seq and single-cell sequencing analysis.    
IV) Advanced microscopy: confocal, fluorescent and light-sheet microscopy.    
V) Experimental design, data analysis, critical thinking, scientific writing. 


