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     Protein modification by small ubiquitin-related modifier proteins (SUMOs) is one of 
important regulatory mechanisms for protein functions. SUMOylation is mediated by a multi-step 
enzymatic reaction that is reversibly catalyzed by SUMO-specific activating (E1), conjugating 
(E2), and ligating (E3) enzymes, and a family of SUMO-specific proteases (SENPs). 
Dysregulation of the reversible SUMOylation processes has been implicated in the development of 
cancer and neurodegenerative diseases. Therefore, it is important to find small-molecule inhibitors 
of protein SUMOylation/deSUMOylation for not only elucidating physiological roles in reversible 
protein SUMOylation but also a drug development. Here, we have identified two natural products, 
davidiin and ellagic acid, as novel SUMOylation inhibitors and a novel SENP1 inhibitor. 
     Davidiin and ellagic acid inhibited in vitro SUMOylation of RanGAP1-C2 in a 
dose-dependent manner, and their IC50 values were 0.15 µM and 0.96 µM, respectively. 
Furthermore, davidiin and ellagic acid inhibited protein SUMOylation in vivo without affecting in 
vivo ubiquitination. Mechanistically, davidiin inhibited the intermediate formation of 
E1-SUMO-1, while ellagic acid inhibited the intermediate formation of E2-SUMO-1 without 
inhibiting the E1-SUMO-1 intermediate. Moreover, davidiin and ellagic acid inhibited the 
proliferation of various cancer cells. Thus, we succeeded in identifying two natural SUMOylation 
inhibitors with a different target in the SUMOylation process. 
      We developed an in situ deSUMOylation assay to screen for a SENP1 inhibitor. We 
confirmed NPD11715 as a novel SENP1 inhibitor using an in vitro deSUMOylation assay. 
NPD11715 inhibited SENP1 with an IC50 value of 0.29 µM, but did not inhibit other proteases. 
NPD11715 also inhibited protein deSUMOylation in vivo. Hypoxia inducible factor 1 alpha 
(HIF1alpha) is known to be involved in tumorigenesis and deSUMOytlation of HIF1alpha by 
SENP1 leads to its stabilization and activation. Treatment with NPD11715 induced degradation of 
HIF1alpha and a decrease in its transcriptional activity. These results indicate that NPD11715 
functions in inhibiting the SENP1 activity in cells. 
     Thus, we identified novel small molecule inhibitors against both SUMOylation and 
deSUMOylation. These new compounds will be not only useful for investigating the roles of 
SUMO conjugations in a variety of pathways in cells, but also provides a basis for the 
development of drugs targeted against diseases involving aberrant SUMOylation. 
 
 
 
 


