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Induction of the Proteasome Subunits by Xanthohumol Compounds from Hops

Hyang-Rim Lee, Yong Rok Lee* and Mi-Kyoung Kwak”
College of Pharmacy, Yeungnam University,
*College of Engineering, Yeungnam University, 214-1 Dae-dong, Gyeongsan-si, Gyeongsangbuk-do 712-749, Korea

Abstract — The proteasome plays a major role in the degradation of abnormal proteins within the cell. Therefore,
repressed proteasome function is accepted as one of factors contributing the pathogenesis of multiple degenerative diseases.
In the present study, we have observed that xanthohumol C, which is one of prenylated flavonoids from hops, increases the
expression of the proteasome subunits through the Nrf2 pathway. Treatment of murine renal epithelial TCMK-1 cells with
xanthohumol C and its methoxymethoxy-derivative elevated the expression of the Antioxidant Response Element (ARE)-
driven reporter gene, as well as Nrf2-target genes including NAD(P)H: quinoneoxidoreductaes 1 (Nqol). Transcript levels
for the catalytic subunits of the proteasome Psmb5 and Psmb6 were increased by these compounds. The activation of the
psmb5 promoter by xanthohumol C was abolished when the ARE in this promoter was mutated, indicating that proteasome
induction was mediated by the Nrf2-ARE pathway. These results suggest that xanthohumol compounds from hops have a
potential benefit on various oxidative stress-associated human diseases through the induction of the proteasome.

Keywords [] xanthohumol, proteasome, Nrf2
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Fig. 2 — Activation of the Nrf2-ARE system by the XH compounds. (A) Murine renal epithelial cells (TCMK-1) were transfected with ARE-
luciferase plasmid and luciferase activity was measured following incubation with vehicle (DMSO), 50 mM Hop5, Hop6, or Hop7 for
24 h. (B) Reporter plasmid transfected TCMK-1 cells were treated with Hop 6 (25~100 mM) for 24 h and ARE-driven luciferase
activity was measured by using Dual Luciferase system. Values are mean+SD from 4 samples. ?, P<0.05 compared with DMSO
vehicle group. (C) Transcript levels for Nqol and Gclc following treatment with Hop 6. TCMK-1 cells were incubated with Hop6 (50
and 100 mM) for 24 h and RT-PCR analysis was performed. (D) Transcript levels for Nqol and Gclc following treatment with Hop
7. Level for hypoxanthine-guanine phosphoribosyltransferase (HPRT) was used to normalize the measured Nqol and Gclc levels as
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