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Abstract: Objective To elucidate the role of programmed cell death factor 4 (PDCD4) in mitochondrial dysfunction caused by
sepsis-related vascular endothelial damage. Methods Cultured human umbilical vein endothelial cells (HUVECs) and mouse
vascular endothelial cells (C166 cells) were transfected with a small interfering RNA targeting PDCD4 followed by treatment
with lipopolysaccharide (LPS) alone or in combination with carbonyl cyanide 3-chlorophenylhydrazone (FCCP). The
proteomic changes in the cells after PDCD4 knockdown were analyzed using LC-MS/MS technique. The mRNA expressions of
PDCD4 and the genes associated with cell inflammation and apoptosis were detected with RT-PCR, and the expressions of
FIS1, DRP1 and OPA1 proteins key to mitochondrial fission and fusion were determined using Western blotting. JC-1 and
MitoSOX fluorescent probes were used to observe the changes in mitochondrial membrane potential and mitochondrial
reactive oxygen species levels under by a laser confocal microscope. Results LPS stimulation of the cells significantly increased
the mRNA expressions of interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a) and monocyte chemoattractant protein 1
(MCP1) and enhanced the cellular expression of PDCD4 (P<0.05). Proteomic analysis suggested a correlation between PDCD4
knockdown and changes in mitochondrial dynamics in the cells. LPS treatment significantly increased the expressions of
mitochondrial fission proteins FIS1 and DRP1 and lowered the expression of the fusion protein OPA1 in the cells (P<0.05),
causing also mitochondrial oxidative stress and
reduction of the mitochondrial membrane potential
(P<0.05). In HUVECs, treatment with FCCP
significantly ~attenuated the protective effect of
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Fig.1 Sepsis-associated activation of inflammatory factors in vascular endothelial cells. A-C: IL-6,
TNF-a, MCP1 mRNA expressions in the control (Ctrl) and LPS groups detected by real-time qPCR
(n=3). D: PDCD4 mRNA expression in the control (Ctrl) and LPS groups detected by real-time

qPCR (n=3). *P<0.05, ***P<0.001.
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Fig.2 Effect of PDCD4 knockdown on LPS-induced inflammation in cultured vascular endothelial cells. A, B: Real-time
qPCR for verification of the knockdown efficiency of 4 different siRNAs for PDCD4 in HUVEC cells (A; #=3) and C166 cells
(B; n=3). C: C166 cell viability measured by CCKS assay. D, E: Western blotting for detecting PDCD4 expression in C166
cells (n=3). F-I: Expressions of IL-6, TNF-a and cleaved caspase-3 in the HUVECs (1=3). *P<0.05, **P<0.01, ***P<0.001,

#3434 P<(0.0001 vs NC.
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Fig.3 Effect of PDCD4 knockdown on HUVEC cells based
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with the differential proteins.
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Fig.4 PDCD4 knockdown protects mitochondrial functlon in vascular endothelial cells. A: Heat maps showing
the changes in protein abundance of complex I to IV subunits after PDCD4 knockdown by proteomic enrichment.
B, C: MitoSOX fluorescence assay for determining mitochondrial ROS production (Original magnification: x60).
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Fig.5 Effect of PDCD4 knockdown on mitochondrial
dynamics in the vascular endothelial cells. A, B:
Mitochondria immunofluorescence assay. The average
length of mitochondria was determined in each cell
(Scale bar: 50 pm). C-E: HUVECs were transfected with
PDCD4 siRNA 24 h before stimulation with 500 pg/mL
LPS for 48 h, and the protein expressions of OPA1, FIS1
and DRP1 were assessed with immunoblotting. *P<0.05,
*#P<0.01, *#*P<0.001, ****P<0.0001 vs NC+LPS group.
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Fig.6 PDCD4 knockdown protects vascular endothelial cells by maintaining normal mitochondrial dynamics. A: Cell

viability analyzed by Cell Counting Kit-8. B, C: Protein expressions of cleaved caspase-3 assessed by immunoblotting. D,
E: Analysis of changes in mitochondrial membrane potential (ratio of red-to-green fluorescence intensity) in the cells using
JC-1 probe (x40). **P<0.01, ***P<0.001, ****P<0.0001 vs NC+LPS group. “P<0.01, **P<0.001 vs si-PDCD4+LPS group.
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