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Garcinol inhibits proteasome and suppresses tumor growth via
targeting RPN6

YU Ying, KE Xi-song’, ZHANG Xue'

(Institute of Interdisciplinary Integrative Medicine Research, Shanghai University of Traditional Chinese Medicine,
Shanghai 201203, China)

Abstract: Garcinol, a benzenetriol compound extracted from Garcinia cambogia, has antitumor activity,
however, its antitumor mechanism remains unclear. The aim of this study was to investigate the role and
mechanism of garcinol as a novel potential proteasome inhibitor. We applied the drug affinity responsive target
stability (DARTS) method coupled to mass spectrometry to determine the binding protein of garcinol; the
proteasome activity assay was used to determine the effect of garcinol on its hydrolase activity;
immunofluorescence and proximity ligation assay (PLA) were used to detect the effects of garcinol on ubiquitin
and RPNG6; and flow cytometry were used to determine the effects of garcinol on cell apoptosis; and the anti-cancer
effect was studied in organoid models. The results showed that RPN6 was a direct binding protein of garcinol;
garcinol inhibited the hydrolase activity of proteasome, and induced the accumulation and aggregation of ubiquitin
protein, and its proteasomal inhibitory effect was dependent on RPNG6; further studies showed that garcinol induced
oligomerization of RPN6 and formation of granules in the nucleus; finally, it was verified that garcinol induced

min/+

apoptosis of tumor cells, and inhibited the growth of organoids of Apc small intestine mice. These results

suggest that garcinol is a potential proteasome inhibitor, which inhibits proteasome activity by directly targeting
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RPNG6 on proteasome 19S, which in turn induces cell apoptosis and inhibits tumor growth.

Key words: garcinol; proteasome; 19S; 26S proteasome non-ATPase regulatory subunit 11; tumor inhibition
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Figure 1 Garcinol binds with RPN6 on the proteasome. A: TMT-labeled mass spectrometry profiling identifies RPN6 as a direct binding

protein of garcinol; B: Coomassie brilliant blue staining to detect residual samples at each step of purification process. Analysis with 10%

SDS-PAGE gels; C: Drug affinity responsive target stability (DARTS) to examine the binding of garcinol (100 pmol-L™") to RPN6 in
purified 268S. Silver stain to detect; D: DARTS to examine the binding of garcinol (100 umol-L™") to RPN6 in purified RPN6; E: DARTS to

examine the binding of garcinol (100 pmol-L™) to RPN6 in HCT116 cell lysate
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Figure 2 Garcinol inhibits hydrolase activity of the proteasome, and this inhibition is dependent on RPN6. A: Proteasomal catalytic activity

assay with MM1S and HEK293 cells treated for 16 h with garcinol and MG132, or vehicle control. Chymotrypsin-like activities was analyzed

with Suc-LLVY-AMC. Quantitative analysis of statistical charts; B: Proteasomal catalytic activity assay with HEK293 cells transfected with

siRNA to knockdown RPN6 and treated with garcinol and vehicle control for 16 h. Chymotrypsin-like activities was analyzed using Suc-
LLVY-AMC. Quantitative analysis of statistical charts; C: Western blot analysis to detect the knockdown efficiency of RPN6
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Garcinol effects on RPN6, ubiquitin and tumor growth. A: Immunofluorescence staining to observe RPN6 with garcinol

(10 pmol-L™") and vehicle control treated for 12 and 24 h in HCT116 cells. Scale bar: 25 pm; B: Proximity ligation assay to survey RPN6

oligomerization with garcinol (10 pmol-L") and vehicle control treated for 12 h in HEK293. Scale bar: 20 um; C: Immunofluorescence

staining to observe ubiquitin with garcinol (10 pmol-L™") and vehicle control treated for 24 and 48 h in HEK293 cells. Scale bar: 10 pm; D:

CCK-8 assay to determine the effect of garcinol (72 h) on tumor cell proliferation
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Figure 4 Anti-tumor effects of garcinol. A: Flow cytometry analysis of cell apoptosis after the treatment with garcinol 48 h in MMIS,
HCT116 and HEK293. Column graphs quantified the apoptosis rate; B: Apc™" organoid models to observe the effects of garcinol on tumor

growth with same single organoid for three consecutive days
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