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Citronellal antagonizes oxidative damage in endothelial cells by activating the autoph-

agylysosome pathway to promote the degradation of RNF4
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[ ABSTRACT ] Aim  To investigate whether citronellal antagonizes oxidative stress-induced injury in human
umbilical vein endothelial cells by enhancing the autophagy-lysosome pathway, promoting the degradation of ring finger pro-
tein 4 (RNF4) and thereby stabilizing the protein levels of guanosine triphosphate cyclohydrolase 1 ( GTPCHI ).
Methods Human umbilical vein endothelial cells were treated with H, 0, to establish oxidative damage models, and then
treated with 0. 48 mmol/L citronellal. ~ Cell viability was determined by MTT assay; the protein expressions of p62, micro-
tubule-associated protein light chain 3B (LC3B), lysosome-associated membrane protein 1 ( LAMP1), GTPCHI and
RNF4 were detected by Western blot. ~ The cells were treated with the autophagy inhibitor chloroquine (CQ) and the pro-
teasome inhibitor MG132.  Co-immunoprecipitation ( ColP) was used to verify the GTPCH1 SUMOylation and its interac-
tion with RNF4 in response to H,0,. Results Compared with the control group, H,O, treatment significantly de-
creased endothelial cell viability (P<0.05) and GTPCHI protein level (P<0.01) and up-regulated RNF4 protein expres-
sion (P<0.01). ColP assay confirmed that H,0, induced GTPCH1 to undergo SUMOylation and bind to RNF4.  Com-
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pared with the H, 0, group, citronellal treatment significantly reversed the above changes and improved the autophagic flux .
p62 was significantly decreased ( P<0.001) ; the LC3B-11 /LC3B- I ratio was restored ( P<0.001) ; and the expression of
LAMP1 was up-regulated ( P<0.05). Inhibitor experiments showed that MG132 blocked GTPCHI degradation ( P<
0.01) and CQ inhibited RNF4 degradation ( P<0.05) compared with the H,0, group.
endothelial cell injury via RNF4-mediated GTPCH1 SUMOylation-ubiquitination degradation; citronellal promotes the deg-

Conclusion H,0, triggers

radation of RNF4 by enhancing the function of the autophagy-lysosome pathway, thereby stabilizing GTPCH1 and antagoni-
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zing H,0,-induced endothelial cell injury.
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Figure 1. Establishment of an endothelial cell injury model induced by H,O, and

the effect of citronellal on cell viability (n=6)
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Figure 2. Citronellal antagonistically inhibits H,O,-induced GTPCH1 degradation and RNF4 upregulation (n=6)
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Figure 3. Citronellal enhances autophagy-lysosomal function(n=6)
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Figure 4. GTPCH1 and RNF4 are degraded through distinct proteasomal and lysosomal pathways (n=6)
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