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Transcriptional activity in the cell increases when transcription factors assemble at promoters
to form droplets. On the other hand, DNA regions of high transcriptional activity form negative
supercoiling with a loosened double helix. To investigate the relationship between droplets
formation and negative supercoiling, negative supercoiled plasmid DNA and the biomolecules
spermidine and ATP were mixed in vitro and observed with a microscope. As a result, droplets
were formed. On the other hand, a similar experiment using relax DNA which has altered DNA
topology by Topoisomerase I resulted in aggregation. These results indicate that the droplets
formation ability in the presence of spermidine differs depending on the topology of the DNA.
To investigate the nature of the formed droplets, we observed them in the presence of various
concentration of NaCl and in the presence of 1,6-hexanediol.
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