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Abstract

Background Tubular injury plays a crucial role in the pathogenesis of diabetic nephropathy (DN). It is well known that
many mictoRNAs (miRNAs) exert crucial effects on tubular injury. This study intends to explore the effect of miR-142-3p
on the apoptosis and oxidative stress of high glucose (HG)-treated renal tubular epithelial cells (HK-2) and its underlying
mechanism.

Materials and methods HK-2 cells were exposed to HG to mimic cell injury. MTT assays and flow cytometry analyses were
conducted to measure cell viability and cell apoptosis, respectively. RT-qPCR and western blot analyses were carried out to
detect RNA and protein levels, respectively. The levels of oxidative stress markers were evaluated by ELISA. The binding
between miR-142-3p and biorientation of chromosomes in cell division 1 (BOD1) was validated by a luciferase reporter assay.
Result MiR-142-3p is low-expressed in HG-stimulated HK-2 cells. Functionally, miR-142-3p overexpression attenuates
the apoptosis and oxidative stress of HG-stimulated HK-2 cells. Mechanistically, BOD1 was confirmed to be targeted by
miR-142-3p in HK-2 cells. Moreover, BOD1 overexpression reversed the suppressive effect of miR-142-3p overexpression
on the apoptosis and oxidative stress of HK-2 cells treated with HG.

Conclusion MiR-142-3p ameliorates HG-induced renal tubular epithelial cell injury by targeting BOD1. The finding might

provide novel insight into the role of miR-142-3p/BOD]1 axis in DN treatment.
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Introduction

Diabetic nephropathy (DN) is a common diabetic complica-
tion and a leading cause of end-stage renal diseases world-
wide [1, 2]. DN is regarded as a main cause of mortality in
patients diagnosed with diabetes [3]. In addition, DN is also
a severe microvascular complication, and its early diagnosis
is essential for DN treatment. However, there are no effec-
tive therapeutic methods for this complicated pathogenesis
at present [4]. Since tubular injury is widely recognized to
be associated with the pathogenesis of DN [5, 6], studies on
new targets for tubular injury under high glucose condition
are necessary for exploring prospective therapies for DN
treatment.
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MicroRNAs (miRNAs) are small noncoding RNAs with
19-24 nucleotides in length, which are crucial modulators of
gene expression in many diseases [7, 8]. Specifically, miR-
NAs modulate gene expression by binding with 3’untrans-
lated region (3’UTR) of messenger RNAs (mRNAs) to
accelerate the degradation or limit the translation of mRNAs
at the post-transcriptional level [9-11]. In addition, miRNAs
can affect many cellular processes including cell prolifera-
tion, differentiation, apoptosis and death [12—14]. Growing
evidence has highlighted the important role of miRNAs in
the pathogenesis of DN [15-17], and the miRNA-mRNA-
regulating network has also been verified in DN [18, 19]. For
example, miR-98 directly targets 3°’UTR of mRNA neural
precursor cell expressed developmentally downregulated
gene 4-like (Nedd4L) to promote pathological damage and
fibrosis in DN rats and to facilitate the apoptosis of HG-
treated renal tubular epithelial cells [20]. MiR-192 prevents
renal fibrosis in DN by targeting 3’UTR of early growth
response factor 1 (Egrl) [21]. MiR-30e binds with 3’UTR
of GLIPR-2 to downregulate GLIPR-2 expression, thus
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prevents renal fibrosis in DN [22]. Previously, miR-142-3p
was reported to serve as a biomarker in renal fibrosis [23].
Moreover, miR-142-3p was revealed to modulate the devel-
opment of diabetes and serve as a biomarker for type II dia-
betes [24, 25]. Mechanistically, miR-142-3p interacts with
3’UTR of Forkhead box protein O1 (FOXO1) in gestational
diabetes mellitus [26]. However, the specific role of miR-
142-3p in DN remains unknown.

In our study, we intended to explore the biological func-
tion and molecular mechanism of miR-142-3p in DN by
assessing the effects of miR-142-3p and its target gene on
HG-induced renal tubular epithelial cell injury. This finding
might provide novel insight into the role of miR-142-3p in
the diagnosis and treatment of DN.

Materials and methods
Animals

Adult male Wistar rats (200-250 g) were purchased from
Beijing Vital River Laboratory Animal Technology (Beijing,
China) and housed under standard conditions (12 h light
and dark).

Ethical statement

Animal experiments were approved by the animal ethics
committee of Henan Provincial People’s Hospital (Henan,
China) and conducted complying with all the relevant
national regulations and institutional policies for the care
and use of animals.

Rat model of diabetes

A rat model of diabetes was established by administer-
ing streptozotocin (STZ; 65 mg/kg of body weight; Sigma
Aldrich, St. Louis, MO, USA) with 0.1 mol/L citrate buffer
(LMAIBio, Shanghai, China) via intraperitoneal injection,
according to the previous study [27]. Rats received citrate
buffer were set as the normal control. On day 3 and day
5 after model establishment, blood glucose of these rats
was examined. Successful modeling was defined as the
concentration of blood glucose up to 16.7 mM in the two
examinations.

Collection of blood samples and renal tubule

At 0, 4, 8, 12 and 16 weeks, serum was collected to deter-
mine levels of renal function indicators, i.e., serum creati-
nine and blood urea nitrogen (BUN), and proximal convo-
luted tubules were obtained at the same week interval. All
rats were individually housed in metabolic cages at the above

time points. Blood samples were collected from caudal vein
over all time intervals, while serum was collected after 5 min
of centrifugation at 4000 rpm and preserved at — 80 °C. After
the collection of blood samples, kidneys of these rats were
perfused with normal saline through ascending aorta and
then were removed. Proximal convoluted tubules were iso-
lated for homogenate preparation.

Measurement of serum creatinine and blood urea
nitrogen (BUN)

Creatinine assay kits (Abcam, Cambridge, UK) and Quan-
tiChrom™ Urea Assay Kits (BioAssay Systems, Shanghai,
China) were, respectively, employed for measuring serum
creatinine and BUN following the manufacturer’s protocols.

Cell culture

Human renal tubular epithelial (HK-2) cells (Chinese Acad-
emy of Science Cell Bank, Shanghai, China) were main-
tained in Dulbecco’s Modified Eagle’s Medium (DMEM;
Gibco, Thermofisher Scientific, USA) containing 10% fetal
bovine serum (FBS; Hyclone, South Logan, USA), 1%
penicillin (100 U/mL) and streptomycin (100 mg/ml) and
cultured at 37 °C with 5% CO,. To induce cell injury, HK-2
cells were incubated in serum-free medium with high glu-
cose (HG, 25 mM) for 48 h. Cells in the control group were
treated with normal glucose (NG, 5.5 mM) for 48 h.

Cell transfection

For cell transfection, HK-2 cells were seeded in 24-well
plates (1 x 10* cells/well). MiR-142-3p mimic and its nega-
tive control (NC) mimic-NC were synthesized by Ribobio
(Guangzhou, China). The full length of BOD1 was cloned
into pcDNA3.1 vector (Ribobio) for overexpressing BODI1.
Cell transfection was carried out using Lipofectamine 2000
(Invitrogen, USA). Cells were then kept under the condition
of 5% CO, for 48 h at 37 °C.

Methylthiazolyldiphenyl-tetrazolium bromide
(MTT) assay

The viability of HK-2 cells was evaluated by MTT assay
using an MTT cell proliferation assay kit (Cayman, USA).
Briefly, HK-2 cells (1 x 10* cells/mL) were grown in 96-well
plates and transfected with indicated vectors for 24 h, 48 h
or 72 h. Then, 10 pL MTT solution (Beyotime, Shanghai,
China) was added to each well and incubated for another 4 h
at 37 °C in a humidified atmosphere with 5% CO,. Finally,
the absorbance was detected and recorded utilizing a micro-
plate reader (Bio-Rad, USA) at 490 nm.
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Cell apoptosis

The apoptosis of HK-2 cells was measured by an Annexin
V-FITC/PI apoptosis detection kit (Beyotime, Shanghai,
China). Briefly, cells (1 x 10* cells/well) were placed in
6-well plates. After being washed with PBS three times,
HK-2 cells were resuspended in binding buffer. Afterwards,
Annexin V-FITC solution (5 pl) and Propidium Iodide (PI)
solution (5 pl) were added to each well for 15 min of incu-
bation at room temperature in the dark. Cell apoptosis was
examined by the FACSCalibur flow cytometry (BD, USA)
and then analyzed by CellQuest software.

Reverse transcription quantitative polymerase
chain reaction (RT-qPCR)

Total RNAs were isolated from HK-2 cells using TRI-
zol Reagent (Invitrogen, USA) and reverse transcribed
into cDNA utilizing a High-Capacity RNA-to-cDNA Kit
(Applied Biosystems, USA). The RT-qPCR was performed
using the SYBR Green PCR Supermix kit (Bio-Rad, USA)
and analyzed by the QuantStudio 7 Flex Real-Time PCR
system (Applied Biosystems, USA). Gene expression levels
were calculated by the 2722 calculation method. U6 was an
internal control for miR-142-3p and GAPDH was an internal
reference for candidate mRNAs.

Western blot analysis

Proteins were extracted using RIPA buffer containing cock-
tail. The protein concentrations were quantified using a BCA
Protein Assay kit (Beyotime, Shanghai, China). Equal pro-
tein samples were subjected to 12% SDS-PAGE and then
moved onto polyvinylidene difluoride (PVDF) membranes
(Millipore, USA). Subsequently, the membranes were coated
with 5% defatted milk powder in tris-buffered saline contain-
ing Tween®20 (TBST) for 2 h and then incubated with pri-
mary antibodies against Cleaved caspase-3 (ab2302, Abcam,
Shanghai, China), BOD1 (ab122380, Abcam) and GAPDH
(ab181602, Abcam) at 4 ‘C overnight. After washed with
TBST, the horseradish peroxidase (HRP) conjugated second-
ary antibody (Zsbio, Beijing, China) was added for another
1 h of incubation at 37 °C. Finally, the protein bands were
visualized by enhanced chemiluminescence (ECL; Wanlei
Biotechnology, Shanghai, China) and analyzed by Imagel
software.

Detection of malondialdehyde (MDA) content
and superoxide dismutase (SOD) activity

MDA content in HK-2 cells was measured using colorimetri-

cally thiobarbituric acid reactive substances (TBARS) assay
(Cayman, USA) under manufacturer’s instructions. The SOD
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activity was examined with a SOD activity assay kit (Lianke,
Hangzhou, China) following the manufacturer’s protocols.
Enzymatic activity was presented as units per mg of protein.
The samples were analyzed using a spectrophotometer (Bio-
Rad, USA).

Detection of intracellular reactive oxygen species
(ROS) and extracellular nitric oxide (NO)

The ROS production in HK-2 cells was evaluated by a ROS
Assay kit (Beyotime). Briefly, HK-2 cells were grown in
96-well plates. After exposure to HG or transfection with
different plasmids, 10 puM of 2°-7’-dichlorofluorescein diac-
etate (DCFH-DA) was added to each well for 1 h at 37 C in
the dark. After 30 min of incubation, each well was washed
with PBS for three times and detected by a microplate reader
(Biotek, USA) with an excitation wavelength of 488 nm and
an emission wavelength of 535 nm. Nitric oxide (NO) release
was detected using the NO Assay Kit (Beyotime). HK-2 cells
were seeded in 96-well plates. Griess Reagent I (50 pL/well)
and Griess Reagent II (50 pL/well) were added to each well.
Finally, the absorbance at 540 nm wavelength was detected by
a microplate reader (Biotek).

Luciferase reporter assay

The fragment from BOD1 3’UTR containing the predicted
binding site of miR-142-3p was amplified by RT-qPCR and
was cloned into a pmirGLO Dual-luciferase miRNA Target
Expression Vector (Promega, USA) to construct the reporter
vector BOD1-wild type (BOD1-WT). The reporter vector
BOD1-mutant type (BOD1-WT) was also constructed. Then,
the vectors were co-transfected with miR-142-3p mimic or
mimic-NC into HK-2 cells. The luciferase activity was then
detected by the dual-luciferase reporter assay system (Pro-
mega, USA) after 48 h of transfection.

Statistical analysis

All data were analyzed using SPSS 20.0 software IBM SPSS
Statistics, USA). Data are shown as the mean + standard devia-
tion (SD). Student’s ¢ test was utilized for comparison between
2 groups, and one-way analysis of variance (ANOVA) fol-
lowed by Tukey’s post hoc analysis was utilized for multiple
comparisons more than 2 groups. The value of p <0.05 was
considered statistically significant.
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Results

MiR-142-3p exhibits low expression in diabetic rats
and is negatively correlated with serum creatinine
and blood urea nitrogen (BUN) level

After the establishment of diabetic rat model and the collec-
tion of blood samples and renal tubules, RT-qPCR was con-
ducted to analyze miR-142-3p expression in these rats. Low
miR-142-3p expression was examined in renal tubules of
diabetic rats than that in normal rats (Fig. 1A). In addition,
miR-142-3p expression was decreased in a time-dependent
manner and maintained at a stable level approximately at
week 12 (Fig. 1A). Moreover, the levels of indicators for
renal function (serum creatinine and BUN) were detected
at indicated time points after model establishment. Spear-
man correlation analysis was used to identify the correlation
between miR-142-3p expression and serum creatinine (or
BUN) level. The results suggested that both serum creatinine
and BUN levels were negatively correlated with miR-142-3p
expression in tissues of diabetic rats (Fig. 1B, C).

MiR-142-3p inhibits HG-induced HK-2 cell apoptosis

Previously, miR-142-3p was extensively reported as a bio-
marker for type II diabetes [24, 25], whereas the specific
function of miR-142-3p in DN still needs to be explored.
In our study, we found that miR-142-3p expression was
decreased in a glucose-dependent manner. High concentra-
tion of glucose resulted in low expression of miR-142-3p
(Fig. 2A). Similarly, cell viability was gradually suppressed
by high concentration of glucose, as shown in MTT assays
(Fig. 2B). HK-2 cells were stimulated via normal glucose
(NG; 5.5 mM) or high glucose (HG; 45 mM), respectively.
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We discovered that miR-142-3p presented evident down-
regulation in HK-2 cells under HG stimulation (Fig. 2C).
Next, we decided to probe the effect of miR-142-3p on the
apoptosis of HG-induced HK-2 cells. RT-qPCR revealed that
miR-142-3p expression was significantly elevated after the
transfection of miR-142-3p mimic (Fig. 2C). Subsequently,
MTT assay showed that HG inhibited the viability of HK-2
cells while miR-142-3p overexpression significantly res-
cued HG-induced inhibitory effect (Fig. 2D). As presented
in flow cytometry analysis, the apoptosis of HK-2 cells was
enhanced in HG group compared with that in NG group,
while the promotion of cell apoptosis was reversed by over-
expressing miR-142-3p (Fig. 2E, F). Western blot analysis
was performed to examine the protein level of cleaved cas-
pase-3, one of the apoptotic markers. We found that miR-
142-3p overexpression reversed HG-mediated increase in
cleaved caspase-3 protein level in HK-2 cells (Fig. 2G).
These data indicated that miR-142-3p alleviates HG-induced
injury on HK-2 cells.

MiR-142-3p inhibits HG-induced oxidative stress
in HK-2 cells

To investigate the effect of miR-142-3p on oxidative stress
in HG-induced HK-2 cells, we first measured malondial-
dehyde (MDA) content. As shown in Fig. 3A, miR-142-3p
overexpression reversed HG-induced increase in MDA con-
tent in HK-2 cells. Furthermore, overexpressing miR-142-3p
rescued the suppressive effect of HG on SOD activity in
the cells (Fig. 3B). In addition, we assessed intracellular
ROS production and NO in the extracellular supernatant
of HK-2 cells. The results suggested that both intracellular
ROS and extracellular NO levels were remarkably upregu-
lated under HG conditions and then reversed by miR-142-3p
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Fig. 1 MiR-142-3p exhibits low expression in renal tubules of dia-
betic rats and is negatively correlated with serum creatinine and
BUN. A The expression of miR-142-3p in renal tubules and blood
samples of normal rats and diabetic rats was examined by RT-qPCR
at indicated time points. B The correlation between miR-142-3p
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expression and serum creatinine level was identified by Spearman
correlation coefficient analysis. C MiR-142-3p expression was nega-
tively correlated with blood urea nitrogen (BUN) level in tissues of
diabetic rats, as suggested by Spearman correlation coefficient analy-
sis. ¥p<0.05, **p <0.01
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Fig.2 MiR-142-3p inhibits HG-induced HK-2 cell apoptosis. A The
expression of miR-142-3p in HK-2 cells treated with mannitol, dif-
ferent dose of glucose (15, 30, 45 mM) or without any treatment
was measured by RT-qPCR. B The viability of HK-2 cells under
the above treatment was evaluated by MTT assays. C RT-qPCR was
performed to measure miR-142-3p level in HK-2 cells under NG or
HG, and the transfection efficacy of miR-142-3p mimic was also

overexpression (Fig. 3C, D). In summary, miR-142-3p inhib-
its HG-stimulated oxidative stress in HK-2 cells.

BOD1 is targeted by miR-142-3p

We continued to explore the underlying mechanism of
miR-142-3p. The Venn diagram showed that there are 10
overlapped mRNAs from the website of miRmap (https://
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confirmed. D MTT assay was conducted to measure the viability of
HK-2 cells under NG or HG conditions and transfected with miR-
142-3p mimic or mimic-NC. E, F Flow cytometry was employed to
assess the apoptosis of HK-2 cells with the above treatment or trans-
fection. G Western blot was conducted to evaluate the effect of miR-
142-3p on cleaved caspase-3 protein level in HG-treated HK-2 cells.
*p<0.05, **p<0.01

mirmap.ezlab.org/) [28], PITA (https://genie.weizmann.
ac.il/pubs/mir07/mir07_dyn_data.html) [29] and RNA22
(https://cm.jefferson.edu/data-tools-downloads/rna22-full-
sets-of-predictions/) [30] (Fig. 4A). To identify the specific
mRNA for study, we conducted RT-qPCR to explore the
effect of miR-142-3p overexpression on expression levels of
candidate mRNAs. Compared with the expression of other
mRNAs, BOD1 expression was markedly downregulated
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Fig.3 MiR-142-3p inhibits HG-induced oxidative stress in HK-2
cells. A-D The effect of miR-142-3p mimic on levels of oxidative-
related factors (MDA content, SOD activity, intracellular ROS level

by overexpressing miR-142-3p (Fig. 4B). Thus, we selected
BODI1 for further exploration. Specific binding area between
miR-142-3p and BOD1 3’UTR were obtained from TargetS-
can (http://www.targetscan.org/vert_72/) [31] (Fig. 4C).
Dual-luciferase reporter experiment revealed that the
luciferase activity of BOD1-WT was markedly decreased
by miR-142-3p overexpression, while that of BOD1-Mut
group was not significantly affected by miR-142-3p mimic
(Fig. 4D). According to western blot analysis, miR-142-3p
overexpression reversed HG-stimulated upregulation of
BOD1 protein level in HK-2 cells (Fig. 4E). Overall, BOD1
is negatively modulated by miR-142-3p in HK-2 cells.

MiR-142-3p suppresses HK-2 cell apoptosis
and oxidative stress by downregulating BOD1
expression

Rescue assays were conducted to figure out whether miR-
142-3p suppressed HG-mediated HK-2 cell apoptosis and
oxidative stress by targeting BOD1. As exhibited in west-
ern blot analysis, the protein level of BOD1 was dramati-
cally overexpressed by transfection of pcDNA3.1/BODI1,
and BOD1 overexpression reversed the suppressive effect
of miR-142-3p on it in HG-treated HK-2 cells (Fig. 5A). As
suggested by MTT assay, overexpressing BOD1 consider-
ably reversed the promotion of cell viability induced by miR-
142-3p mimic (Fig. 5B). Moreover, BOD1 overexpression
rescued the suppressive effect of miR-142-3p overexpres-
sion on the apoptosis of HK-2 cells (Fig. 5C). Similarly, the
downregulation of cleaved caspase-3 protein level mediated
by miR-142-3p overexpression was rescued by overexpress-
ing BOD1 (Fig. 5D). The decrease in MDA content and the
increase in SOD activity induced by miR-142-3p mimic
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and extracellular NO release) in HG-stimulated HK-2 cells was meas-
ured by corresponding kits. *p <0.05, **p <0.01

were counteracted by its co-transfection with pcDNA3.1/
BODI1 (Fig. 5E, F). Moreover, BOD1 upregulation rescued
the inhibitory effect of miR-142-3p overexpression on ROS
and NO levels (Fig. 5G, H). These findings implied that
miR-142-3p inhibits HK-2 cell apoptosis and oxidative stress
by targeting BOD1.

Discussion

DN, a common microvascular complication, resulted from
chronic exposure to HG in patients with diabetes mellitus.
Clinically, DN patients are generally diagnosed with glomer-
ular hypertrophy, glomerulosclerosis, extracellular matrix
accumulation and/or renal tubular epithelial cell injury [32,
33]. MicroRNAs (miRNAs) are small noncoding molecules
containing approximately 22 nucleotides, which have the
potential to become diagnostic markers and therapeutic tar-
gets for DN [34, 35]. Herein, miR-142-3p was found to be
low-expressed in renal tubules and blood samples of diabetic
rats, and its expression was negatively correlated with serum
creatinine and BUN levels in tissues of diabetic rats. Since
serum creatinine and BUN are indicators for renal functions,
we explored the relationship between aberrant expression
of miR-142-3p and diabetes-mediated renal tubule injury.
MiR-142-3p expression was downregulated by HG, and
miR-142-3p overexpression rescued HG-induced inhibitory
effect on HK-2 cell viability and reversed the enhancement
of HG on cell apoptosis.

Furthermore, accumulating evidences have demonstrated
that oxidative stress is a major pathophysiological change
in DN [36, 37]. In addition, oxidative stress may contrib-
ute to renal tubular epithelial cell apoptosis in DN [38],
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and therapies inhibiting oxidative stress might effectively
maintain normal renal function and delay DN progression
[39-41]. Thus, it is necessary to probe function of oxida-
tive stress in renal tubular epithelial cell injury, which may
provide an effective direction for DN treatment. In the pre-
sent study, miR-142-3p reversed HG-mediated upregulation
of MDA content, intracellular ROS production as well as
extracellular NO release and rescued the decrease in SOD
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ducted to assess the effect of miR-142-3p on BODI protein level in
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activity, suggesting that miR-142-3p ameliorated HG-
induced HK-2 cell injury by inhibiting oxidative stress.
Despite HG-induced dysfunction of oxidative stress,
autophagic dysfunction after HG treatment is also an impor-
tant pathogenic process that might result in the initiation and
progression of diabetic renal injury [42]. As a part of the cat-
abolic process that degrades the injured proteins and orga-
nelles, autophagy contributes to the integrity of cell structure
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«Fig.5 MiR-142-3p attenuates HK-2 cell injury by downregulating
BODI1 expression. A The overexpression efficiency of BOD1 in HG-
treated HK-2 cells was detected by western blot analysis. B The via-
bility of HK-2 cells in NC mimics, miR-142-3p mimic, miR-142-3p
mimic+empty pcDNA3.1, and miR-142-3p mimic+BODI1 groups
was analyzed by MTT assays. C Flow cytometry analysis was per-
formed to assess the apoptosis rate of HK-2 cells in the above groups.
D The protein level of cleaved caspase-3 in indicated groups was
determined by western blot analysis. E, H The levels of oxidative-
related factors (MDA content, SOD activity, intracellular ROS level
and extracellular NO release) in the above groups were evaluated.
*p<0.05, #*p <0.01. ***p <0.001

and functions under different stress conditions [42, 43]. Pre-
viously, the activation of autophagy was revealed to protect
the proximal tubule from degeneration [44] and to delay the
progression of diabetic renal injury [45]. MiR-142-3p sup-
presses the autophagy of 3T2-L1 cells in vitro and inhibits
fat cell autophagy in obese mice [46]. MiR-142-3p overex-
pression inhibits the autophagy of cardiomyocytes [47]. In
our future studies, we will further explore the association
between miR-142-3p and HG-induced autophagy.
Mechanistically, abundant studies have indicated that
miRNA can bind to 3’UTRs of their target genes, thereby
regulating mRNA expression at the post-transcriptional
level [41, 48]. Moreover, the molecular function of miRNA-
mRNA has also been demonstrated in DN [49, 50], and the
mRNA-regulating role of miR-142-3p at the post-transcrip-
tional level has been validated in diabetes mellitus and many
other diseases [26, 51, 52]. Hence, we hypothesized that
miR-142-3p might act in the same pattern in DN. After bio-
informatics prediction and experimental screening, mRNA
biorientation of chromosomes in cell division 1 (BOD1) was
found to be targeted by miR-142-3p in HK-2 cells. A previ-
ous study claimed that miR-142-3p interacted with BOD1
in carcinoma cells [53]. In addition, BOD1 was reported to
regulate the chromosome biorientation and associated with
adult height [54, 55]. In our study, BOD1 expression was
suppressed by miR-142-3p overexpression in HK-2 cells
under HG condition, and BOD1 overexpression reversed the
suppressive effect of miR-142-3p on it. Moreover, BOD1
overexpression reversed the promotion of miR-142-3p on
HK-2 cell viability and rescued the inhibitory effects of
miR-142-3p on cell apoptosis and oxidative stress under HG
conditions. The results suggested that miR-142-3p alleviates
HG-induced HK-2 cell injury by targeting BOD1.
Furthermore, the mechanism underlying HG-induced
decrease in miR-142-3p expression is unclear, which will
be further explored in our future studies. In addition, we
will focus on the mechanism of HG-induced miR-142-3p
downregulation by exploring the upstream long noncoding
RNAs (IncRNAs) of miR-142-3p or transcriptional fac-
tors involving miR-142-3p. Many IncRNAs were reported
to serve as competing endogenous RNAs to interact with
miRNAs and downregulate the expression of miRNAs. For

@ Springer

example, IncRNA MCM3AP-AS1 was reported to interact
with miR-142-3p, thereby promoting cell apoptosis [56].

In conclusion, our present study illustrated that miR-
142-3p alleviates HG-mediated HK-2 injury by targeting
BODI1. The study might offer a better understanding on the
pathophysiology of DN and provide novel insight into the
role of the miR-142-3p/BOD1 axis in DN diagnosis and
treatment.
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