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Nucleic-acids-targeting compounds are being screened worldwide for inhibiting diseases-

related biological reactions. However, compounds optimized in vitro often fail to function in 

cells, because biomacromolecules are under molecular crowding environments in cells. Here, 

we developed a new pseudo-cellular system (Figure 1) for highlighting the environments inside 

the cell and quantitatively investigated the environmental effects on DNA G-quadruplexes, 

which have recently attracted attention as targets for pharmaceuticals.1 We screened 

compounds that bind to the G-quadruplexes and inhibit transcription in vitro, in the pseudo-

cellular system, and in living cells. As results, the compounds showed similar trends of 

transcriptional inhibition both in the living cells and the pseudo-cellular system. In the 

presentation, we will 

discuss the structural 

features of the ligands 

which bound to the G-

quadruplex and inhibited 

transcription using 

machine learning 

analysis. 
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Figure 1.  Schematic illustration of the construction of a pseudo-

cellular system. 
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