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Study on Influence of Autophagy-lysosome Pathway in ARPE-19 Cells by an
Ubiquitin-proteasome Pathway Inhibitor Epoxomicin
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Abstract [Objective]  To investigate the influence and mechanism upon inhibition of ubiquitin-proteasome pathway on
autophagy-lysosome pathway.  [Methods] Human retinal pigment epithelial cell line ARPE-19 cells were divided into three groups
according to the culture medium; DMEM group, DMEM+DMSO group, DMEM +Epoxomicin group. The expression levels of
ubiquitinated proteins were analyzed by western blot and immunofluorescence to determine the UPP activity. The activity of the ALP
was determined by LC3-11 , LAMPI1 and LAMP2 expression, which was utilized to assess the functions of autophagy and lysosome.
Meanwhile, the expression of HDAC6 and p62 were evaluated to elucidate the mechanism of the influence on ALP upon UPP
inhibition.  [Results] Inhibition of the UPP by epoxomicin resulted in aggregates of ubiquitinated proteins and protein aggregates
marker y-tubulin.The ALP was activated with the elevated level of LC3, LAMPI and LAMP2. Levels of HDAC6 and p62 increased
upon UPP inhibition, suggesting they may be involved in the activation of ALP when UPP was inhibited. [Conclusions] The ALP was
activated and played a role in the degradation of protein aggregates as a consequence of UPP inhibition.
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Western blot results show that inhibition of the proteasome by
Epoxomicin resulted in increased level of ubiquitinated proteins for 12
h. 1)indicates P < 0.05 as compared to cells that were not treated with
Epoxomicin.
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Fig.1 Western blotting analysis of ubiquitinated proteins

upon inhibition of proteasome by Epoxomicin
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The Western blot data indicate that proteasome inhibition resulted
in increased levels of p62 and HDAC6. 1)indicates P < 0.05 as
compared to cells that were not treated with Epoxomicin.
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Fig.4 Proteasome inhibition resulted in increased levels
of p62 and HDAC6
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Western blotting analysis show that levels of LC3-1, LC3-II, LAMP1 and LAMP2 all increased in response to proteasome inhibition for 12 hours.

1) indicates P < 0.05 as compared to cells that were not treated with Epoxomicin.
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Fig.3 Inhibition of the proteasome by Epoxomicin resulted in activation of ALP
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Ubiquitin Merge

12h.

ARPE-19 cells were exposed to 5 pmol/L of Epoxomicin for 12 h and the cells were fixed for immunofluorescent detection of cellular distribution

of ubiquitinated proteins and LC3. Scale bar: 20 pm.
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Fig.2 Ubiquitinated protein aggregates and LC3 were colocalized in response to proteasome inhibition
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ARPE -19 cells were exposed to 5 pwmol/L of Epoxomicin for 12 hours and the cells were fixed for immunofluorescent detection of cellular
distribution of HDAC6 and y—tubulin. Scale bar: 20 wm.
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Fig.5 HDAC6 and y—tubulin were colocalized in response to proteasome inhibition
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