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Paraspeckles contain two elements, the long-noncoding RNA NEAT1, and several 
RNA-binding proteins. Paraspeckles remain an enigmatic organelle with a range of 
functions in the nucleolus, providing a fascinating model for studying the formation 
of membrane-less bodies found in the nuclear interchromatin space.1 We are 
building mimics of this biological system outside the cell to understand better the 
mechanism of how paraspeckles are formed. To this end we investigate the liquid-
liquid phase separation systems formed between short peptides when mixed with 
short chemical, or long biological RNA. Currently, we are focusing on which 
supramolecular chemistry factors influence the formation of liquid-liquid phase 
separated RNA and peptides droplets, which will expand knowledge of how 
membrane-less organelles form in cells. We have also synthesized a short light 
switchable peptide and complementary RNA that can inhibit or interfere with 
forming paraspeckles in abnormal cells such as cancer cells upon stimuli with light. 
This artificial cellular system will contribute to comprehending the difference 
between the biology and chemistry of living organisms. 
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