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[ Abstract] Objective To investigate the effect and possible mechanism of regulation of mitochondrial calcium uptake
1 (MICU1) expression on hypoxia/reoxygenation (H/R) injury in vascular endothelial cell. Methods The study was conducted
from December 2021 to July 2022. Human umbilical vein endothelial cells (HUVECs) were divided into control group and model
group. Cells in the control group were cultured normally without any intervention; cells in the model group were used to construct
the H/R injury model, and the MICUI mRNA and MICUI protein in each group were detected. HUVECs were divided into control

group, siCtrl+model group and siMICU1+model group. Cells in the control group were cultured normally without any intervention;
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cells in the siCtrl+model group were transfected with control small interfering RNA after construction of the H/R injury model;
cells in the siMICUl+model group were transfected with MICU1 small interfering RNA after construction of the H/R injury
model. The MICU1 protein, reactive oxygen species (ROS) , NF-k B p65 protein, inflammatory factors [tumor necrosis factor o
(TNF- ) , interleukin—6 (IL-6) | in each group were detected. HUVECs were divided into control group, Ad-Ctrl+model group
and Ad—MICUI+model group. Cells in the control group were cultured normally without any intervention; cells in Ad—Ctrl+model
group were infected with control adenovirus after construction of the H/R injury model; cells in Ad—=MICU1+model group were
infected with MICU1 adenovirus after construction of the H/R injury model. The MICU1 protein, ROS, NF-k B p65 protein,
inflammatory factors (TNF- o, IL—6) and apoptosis rate in each group were detected. HUVECs were divided into siCtrl+model
group, siMICU1+model group and siMICU1+N, N’—dimethylthiourea (DMTU) +model group. Cells in the siCtrl+model group
were transfected with control small interfering RNA after construction of the H/R injury model; cells in siMICU1+model group
were transfected with MICU1-small interfering RNA after construction of the H/R injury model; cells in siMICU1+DMTU+model
group were transfected with MICU1-small interfering RNA and then added with ROS scavenger DMTU after construction of the
H/R injury model. The NF-k B p65 protein, inflammatory factors (TNF- ., IL-6) and apoptosis rate in each group were detected.
Results MICU1 mRNA and protein in model group were lower than those in control group (P < 0.05) . The MICUI protein in
siCtrl+model group was lower than that in control group, ROS, NF-k B p65 protein, TNF- o, [L-6 were higher than those in
control group (P < 0.05) . The MICU1 protein in siMICUl+model group was lower than that in siCtrl+model group, ROS, NF-
K B p65 protein, TNF—a., IL-6 were higher than those in siCtrl+model group (P < 0.05) . The MICU1 protein in Ad-Ctrl+model
group was lower than that in control group, ROS, NF-k B p65 protein, TNF- o, IL-6 and apoptosis rate were higher than those in
control group (P < 0.05) . The MICU1 protein in Ad—=MICU1+model group was higher than that in Ad—Ctrl+model group, and ROS,
NF-«k B p65 protein, TNF-a, 1L-6 and apoptosis rate were lower than those in Ad-Ctrl+model group (P < 0.05) . The NF-« B
p65 protein, TNF- o, I1.—6 and apoptosis rate in siMICU1+model group were higher than those in siCtrl+model group, and NF-
K B p65 protein, TNF- o, IL-6 and apoptosis rate in siMICU1+DMTU+model group were lower than those in siMICU1+model
group (P < 0.05) . Conclusion In H/R endothelial cell injury model, downregulation of MICU1 expression can induce
inflammation and apoptosis, while upregulation of MICU1 expression has the opposite effect. The mechanism may be related to
that regulation of MICU1 expression can affect the activation of ROS dependent NF—k B pathway.
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Figure 1 SDS-PAGE map of MICU1 protein expression in control group
and model group
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Table 2 Comparison of MICUI protein and ROS in the control group,

siCtrl+model group and siMICU1+model group
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Table 3 Comparison of NF—k B p65 protein, TNF-a and IL-6 in the

control group, siCtrl+model group and siMICU1+model group
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Figure 2 ROS detected by flow cytometry in the control group,

siCtrl+model group and siMICU1+model group
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Table 5 Comparison of NF-« B p65, TNF-a and IL-6 in the control
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Figure 3 ROS detected by flow cytometry in the control group, Ad-Ctrl+model group and Ad—MICU1+model group
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Figure 4 Apoptosis rate detected by flow cytometry in the control group, Ad-Ctrl+model and Ad-MICU1+model group
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