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Aim: More than half of microRNAs are located in genes. LncRNAs are host genes of
intronic microRNAs that regulate intracellular splicing to form pre-miRNAs that are pro-
cessed to mature miRNAs. MicroRNAs work as partners or antagonists of their host
IncRNAs by fine-tuning their target genes. However, whether IncRNA-MIR503HG (miR-
503 host gene) is co-transcribed with miR-503 and affects miR-503 splicing, thereby
affecting its target gene Bcl-2 expression and cell mitochondrial apoptotic pathway in
diabetic nephropathy (DN) is currently unknown.

Methods: Human proximal tubular (HK-2) cells cultured in high glucose were transfected
with IncRNA MIRS503HG overexpression/inhibition plasmid and miR-503 mimics/inhibitor.
Real-time quantitative PCR was used to measure the expression levels of IncRNA
MIR503HG, pre-miR-503, miR-503 and Bcl-2. Western blot was used to measure the protein
expressions of Bcl-2, Bax, Cytc and cleaved-caspase 9/3. Annexin V/PI flow cytometry was
used to measure apoptosis.

Results: Host IncRNA MIR503HG was co-transcribed with miR-503. MIR503HG regulated
the expression of miR-503 by affecting miR-503 splicing synthesis. In the presence of high
glucose, the expression levels of IncRNA MIR503HG and miR-503 were up-regulated in
HK-2 cells cultured in high glucose. Bcl-2 expression was inhibited and levels of apoptosis-
related proteins Cytc and Bax were increased in HK-2 cells cultured in high glucose, all of
which promoted the caspase cascade reaction, leading to increased caspase-9 and caspase-3
shear fragments inducing apoptosis of the mitochondrial pathway. Inhibition of MIRS03HG
led to a reduction in miR-503 expression, up-regulated its target gene Bcl-2, inhibited the
expression levels of Bax and other apoptosis-related proteins and attenuated HK-2 cell
apoptosis induced by high glucose. Co-transfection of miRNA-503 partially offset the effect
of MIR503HG-siRNA.

Conclusion: MIR503HG indirectly regulates Bc/-2 by promoting the co-transcription of
miRNA-503 to participate high-glucose-induced proximal tubular cell apoptosis, providing
a new target for diabetic nephropathy treatment.
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Introduction
According to the International Diabetes Federation (IDF) Diabetes Atlas ninth
edition 2019 (www.diabetesatlas.org), approximately 463 million adults (20-79

years) were living with diabetes; by 2045 this will rise to 700 million. About
40% of diabetic patients eventually develop diabetic nephropathy.' It is thought
that glomerular damage is the main cause of kidney damage in diabetic
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nephropathy; however, several lines of evidence suggest
that renal tubular damage is closely related to the progres-
sion of DN and plays a vital role in kidney damage,
especially type 2 diabetes;*> nevertheless, the underlying
molecular mechanism remains unclear.

Non-coding RNAs are divided into two categories:
long-chain non-coding RNAs (IncRNAs) and short-chain
non-coding RNAs. In the past, several studies reported that
IncRNAs and microRNAs were involved in the occurrence
and development of a variety of diseases. Recently, the
interaction of miRNAs and IncRNAs was found to play
vital physiological and pathophysiological roles in several
diseases, especially IncRNAs as the host genes of
miRNAs. More than half of miRNAs are located in pro-
tein-coding or non-coding genes. As a host gene of intro-
nic microRNA, IncRNA regulates intracellular splicing to
form pre-miRNA which is processed to mature miRNA.
MiRNAs work as partners or antagonists of their host
IncRNAs by fine-tuning their target genes.”

LncRNA MIRS03HG is located in the 134543377-
134546630 region of the X chromosome in the human
genome and is the host gene of miR-503. MIR503HG,
also known as H/9X is an intergenic IncRNA and its
gene locus encodes two microRNAs (miR-503, miR-
424). And miR-503 is embedded in the first intron;’ there-
fore miR-503 is an intronic microRNA. In hepatocellular
carcinoma (HCC) cell lines, the expression levels of miR-
335 were significantly correlated with those of its protein-
coding host gene, MEST, supporting the notion that the
intronic miR-335 was co-expressed with its host gene
under the control of host gene promoter.® LncRNA
MIRS503HG exerted a carcinogenic effect in ALK-
negative undifferentiated large cell lymphoma by inducing
miR-503 expression.” Our previous study showed that the
expression of miRNA-503 was apparently higher in the
glomeruli of the KKAy-untreated mice, and was inhibited
by losartan treatment.® Pescador et al reported that the
combination of miR-503 and miR-138 could distinguish
diabetic from obese diabetic patients.” Sheikhbahaei et al
reported that miR-503 was stable enough in the blood to
be a potential diagnostic marker for ischemic stroke in
diabetic patients.'® The miR-503 in the placenta tissues
of patients with gestational diabetes mellitus was signifi-
cantly up-regulated, and the miR-503 in peripheral blood
samples increased, and it was positively correlated with
the blood glucose concentration.'' Yan et al reported that
the expression levels of miR-503-5p were significantly
arterial  stenosis.

associated with  diabetes and

Overexpression of miR-503-5p significantly inhibited the
proliferation of vascular smooth muscle cells and
improved carotid artery stenosis.'? In HG-induced micro-
vascular cells injury, miR-503/Apelin-12 enhanced inflam-
mation and oxidative stress by regulating JNK and
p38MAPK pathway, suggesting a potential therapeutic
target for diabetic angiopathy (DA)."* Zha et al reported
for the first time that miR-503 was highly expressed in
podocytes treated with high glucose in vitro and diabetic
rat kidney tissues, inhibiting E2F transcription factor 3
(E2F3), promoting podocyte apoptosis, and participating
in the pathological mechanism of DN.'*

Targetscan software predicted that Bcl/-2 was the direct
target of miR-503. Qu et al found that anti-apoptotic factor
Bcl-2 was a direct target of miRNA-503 using luciferase
reporter gene assay.'> Whether IncRNA MIR503HG reg-
ulates the expression of mature miR-503 through co-
transcription with miR-503 remains unclear.

IncRNA
MIR503HG overexpression/inhibitor plasmid as well as

In the present study, we transfected
miR-503 mimics/inhibitor into human renal tubular epithe-
lial cells cultured in high glucose, and measured the
expression level changes of precursor and mature miR-
503, exploring whether IncRNA MIRS503HG affected the
splicing of miR-503 through co-transcription with miR-
503, thereby indirectly affecting the expression of its target
gene Bcl-2 and mitochondrial apoptosis pathway, and par-
ticipating in renal tubular epithelial cell apoptosis induced

by high glucose.

Materials and Methods

Cell Culture

The human proximal tubular epithelial cell line (HK-2,
ATCC®CRL-2190™) was cultured in low glucose DMEM
(Hyclone, Logan, UT, USA) medium containing 10% fetal
calf serum (Gemini, West Sacramento, CA, USA) ina 37 °C,
5% CO, incubator. When HK-2 cells grew to 70% to 80%
confluence, they were trypsinized and passaged.

Oligonucleotides, Plasmids and

Transfection

The MIR503HG small interfering (si) RNA, and inhibitor,
mimics and negative control (NC) RNAs of miR-503-5p
were synthesized and purified by JTS Scientific (Wuhan,
China). The RNA sequences that mentioned above were as
follows: MIR503HG-siRNA1: sense, CCACCCAAGUGU
CCCAAAUTT, antisense, AUUUGGGACACUUGGGU
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GGTT; MIR503HG-siRNA2: sense, CCACACUUCUU
UGUUCCAATT, antisense, UUGGAACAAAGAAGUGU
GGTT, MIR503HG-siRNA3: sense, GACAAGAACUA
AAGUGGAATT, antisense, UUCCACUUUAGUUCUUG
UCTT; miR-503-5p mimics: sense, UAGCAGCGGGA
ACAGUUCUGCAG, antisense, GCAGAACUGUUCCC
GCUGCUAUU; miR-503-5p inhibitor: CUGCAGAACU
GUUCCCGCUGCUA; an siRNA which was not related to
any human sequence was used as a negative control (NC):
sense, UUCUCCGAACGUGUCACGUTT, antisense,
ACGUGACACGUUCGGAGAATT; miR-503-5p inhibi-

tor negative control: UUGUACUACACAAAAG
UACUG. The MIRS03HG overexpression plasmid
(pcDNA  3.1-MIR503HG) was constructed using

GenScript. According to the manufacturer’s instructions,
oligonucleotides and plasmids mentioned above were
transfected into cells wusing Lipofectamine 2000

(Invitrogen, Carlsbad, CA, USA).

Real-Time qPCR Analysis

Total RNA was extracted with TRIzol (Invitrogen,
Carlsbad, CA, USA). GoScript™ Reverse Transcription
System (Promega, Madison, WI, USA) was used to
reverse transcribe 1-2 pg RNA into template cDNA. We
used the GoTaq®qPCR and RTqPCR system (Promega,
Madison, WI, USA) on the CFX Connect™ optical mod-
ule (Bio-Rad, Hercules, CA, USA) to perform fluorescent
quantitative PCR in triplicate according to the manufac-
turer’s instructions. B-actin was used as an endogenous
control. Levels of miR-503-5p were measured using
miRNA qPCR measure kit (BioTeke, Beijing, China). U6
was used as an endogenous control. The primer sequences

27AACT method was used to

are shown in Table 1. The
analyze the data, and each experiment had been run in

triplicates.

Western Blotting

Cells were digested with pre-cooled RIPA lysate and
protease inhibitors (Roche, Mannheim, BW, Germany)
to extract total proteins and measure concentrations
using the BCA method. SDS-PAGE was used to separate
lanes containing 20 pg of proteins. Proteins were trans-
ferred to polyvinyl fluoride membranes (Millipore,
Billerica, MA, USA) and then incubated in blocking
buffer (5% skimmed milk) for 1h. Membranes were
then probed with anti-Bcl-2 (ProteinTech, 1:500), anti-
Bax (ProteinTech, 1:500), anti-Cytc (Abcam, 1:500),
anti-cleaved-caspase 9 (Abcam, 1:500) and anti-cleaved-

Table | Primers Used for Quantitative RT-PCR

Gene Primer Sequence5’-3’
miR-503-5p FTGTACCACCTTGTCGG
R:TGCTGTTGCCATGAGAT
pre-miR-503 F: CCCTAGCAGCGGGAACAGT
R: CCTGGCAGCGGAAACAAT
Bcl-2 F:CCACCAAGAAAGCAGGAAACC
R:GCAGGATAGCAGCACAGGATT
f-actin F:-GGCACCCAGCACAATGAA
R:TAGAAGCATTTGCGGTGG
IncRNA MIR503HG F:ATAACCAGGGTCACAGAAA
R:AAGCAGCATACAGTCATTCA
ué F:GCTTCGGCAGCACATATACT
R:GTGCAGGGTCCGAGGTATTC

caspase 3 at 4 °C overnight. The membranes were
washed three times, each time for 10 minutes and then
they were incubated in anti-rabbit IgG (Abcam, 1:5000)
at room temperature for 45 minutes. The specific bands
were revealed using the EC3 Imaging System (Analytik
Jena US LLC, USA). Gel-Pro-Analyzer software was
used to measure each band’s optical density.

Cell Apoptosis Analysis

We selected cells in logarithmic phase, prepared cell
suspensions, and placed them in a 5% CO,, 37 °C
incubator for 48 h. Cells were trypsinized and centri-
fuged. Cell suspensions were incubated with annexin
V fluorescein isothiocyanate (FITC) and propidium
iodide (PI) apoptosis kit (DOJINDO, Japan). After incu-
bation, 400 pL 1x annexin V binding buffer was added
into the cell suspensions and then analyzed using a flow
cytometer (BD Bioscience, USA). The excitation wave-
length was 488 nm and the emission wavelength was
530 nm. Approximately 10,000 cells were counted for

each measurement.

Statistical Analysis

These experiments were repeated three times. SPSS 22.0
software was used for analysis. Measurement data were
expressed as X & s. One-way analysis of variance was used
for comparison between multiple groups, and the #-test
was used for pairwise comparisons. P<(.05 indicated that

differences were statistically significant.
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Results
High Glucose Increased IncRNA
MIR503HG Expression of HK-2 Cells

The cells were divided into normal glucose group (5.5
mmol/L glucose), hypertonic control group (5.5 mmol/L
glucose + 24.5 mmol/L mannitol), and high-glucose group
(30 mmol/L glucose). After culturing for 48 h, the total
RNA of each group was extracted. Real-time quantitative
PCR showed that, compared with the control group, the
expression levels of IncRNA MIR503HG were signifi-
cantly greater in the high-glucose group; the hypertonic
control group showed no significant difference compared
with the control group (Figure 1).

LncRNA MIR503HG Was Co-Expressed

with miR-503

We constructed three IncRNA MIRS503HG siRNAs,
unrelated sequence, empty vector and overexpression
vector. The siRNAs were transfected into HK-2 cells
cultured in normal glucose for 48 h. The expression
levels of IncRNA MIR503HG and miR-503 were mea-
sured using real-time quantitative PCR. We selected the
si-MIR503HG-2 which had the best interference effect
for subsequent experiments (Figure 2A). The results
showed that, by inhibiting MIRS03HG, the expression
levels of MIR503HG and miR-503 were significantly
reduced (Figure 2A and B), while overexpression of
MIR503HG, MIRS503HG and miR-503 were signifi-
cantly increased (Figure 2C and D). HK-2 cells cultured
in high glucose were transfected with unrelated
sequence (siRNA control), IncRNA MIR503HG-
siRNA, empty vector (NC) and IncRNA MIR503HG
overexpression vector for 48 h. The results showed
that the expression levels of IncRNA MIRS503HG, pre-
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Figure | High glucose induced increased expression of IncRNA MIR503HG in HK-
2 cells (real-time quantitative PCR). Data from at least three separate experiments
are shown. P>0.05 vs NG, " P<0.05 vs NG.

Abbreviations: NG, normal glucose; MA, mannitol control; HG, high glucose.

miR-503 and miR-503 in HK-2 cells cultured in high
glucose were significantly greater than those of the
group. Inhibition of IncRNA
MIRS03HG significantly reduced expression levels of

normal  glucose
pre-miR-503 and miR-503, while overexpression of
IncRNA MIRS503HG significantly increased the expres-
sion levels of pre-miR-503 and miR-503 (Figure 2E-G).
These results indicated that miR-503 and IncRNA
MIRS503HG were co-expressed. LncRNA MIRS503HG
regulated the expression of miR-503 by affecting the
splicing synthesis of miR-503.

Inhibition of miR-503 Expression
Up-Regulated the Expression of Its Target
Gene Bcl-2

TargetScan (http://www.targetscan.org) predicted that Bcl-
2 was the target gene of miR-503 (Figure 3A). The HK-2
cells cultured in high glucose were transfected with miR-

503-5p mimics, mimics-NC, miR-503-5p inhibitor and
inhibitor-NC. Expression levels of miR-503 and its target
gene Bcl-2 were measured using RT-qPCR and Western
blot. The results showed that expression levels of miR-503
in HK-2 cells cultured in high glucose were significantly
higher than those cultured in normal glucose. Compared
with the untransfected high-glucose group, expression
levels of miR-503 in the miR-503-5p mimics transfected
HK-2 cells were significantly higher, and expression levels
of miR-503 in the miR-503-5p inhibitor transfected HK-2
cells were significantly lower (Figure 3B). Expression
levels of Bcl-2 in the high-glucose group were signifi-
cantly reduced. Overexpression of miR-503 significantly
inhibited the expression of its target protein Bcl-2 (Figure
3C-E) and increased expression levels of apoptosis-related
proteins (Bax, Cytc, and cleaved-caspases 9 and 3) (Figure
4A and B), while inhibition of miR-503 expression sig-
nificantly up-regulated expression of Bel-2 in HK-2 cells
(Figure 3C-E).

LncRNA MIR503HG Regulated
Mitochondrial Apoptosis Pathway of
HK-2 Cells Induced by High Glucose

HK-2 cells cultured in high glucose were transfected with
unrelated sequence (siRNA control), IncRNA MIRS03HG-
siRNA, empty vector (NC), and IncRNA MIR503HG
overexpression vector. RT-qPCR and Western blot were
used to measure expression levels of Bcl-2 and other
apoptosis-related proteins, and annexin V-FITC was used
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Figure 2 MIR503HG and miR-503 were co-expressed (real-time quantitative PCR). Data from at least three separate experiments are shown. ™ P<0.05 vs NG, ** P<0.05 vs

HG.

Abbreviations: (A-D) NG, normal glucose; si-NC, unrelated sequence transfection; si-MIR503HG- (1-3), MIR503HG suppression plasmid transfection; NC, empty vector
transfection; MIR503HG, MIR503HG overexpression vector transfection. (E-G) NG, normal glucose; HG, high-glucose; si-NC+HG, unrelated sequence transfection+high
glucose; MIR503HG-siRNA+HG, MIR503HG suppression plasmid transfection+high glucose; NC+HG, empty vector transfection+high glucose; MIR503HG+HG,
MIR503HG overexpression vector transfection+high glucose.
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Figure 3 MiR-503 inhibitor up-regulated the expression of its target protein Bcl-2. (A) The binding site of miR-503 and Bcl-2 predicted by TargetScan. Levels of miR-503 (B)
and Bcl-2 (C) that were measured using real-time quantitative PCR. (D) Protein expression levels of Bcl-2 in each group were measured using Western blot. (E) The
intensities of the bands for Bcl-2 protein in (D) were quantified. Data from at least three separate experiments are shown. * P<0.05 vs NG, " P<0.05 vs HG.
Abbreviations: NG, normal glucose; HG, high glucose; mimics-NC+HG, mimics negative control+high glucose; miR-503-5p mimics+HG,miR-503-5p mimics+high glucose; inhibitor-
NC+HG, inhibitor negative control+high glucose; miR-503-5p inhibitor+HG,miR-503-5p inhibitor+high glucose.

to measure apoptosis in each group. We found that expres-
sion levels of Bel-2 in the HG group were significantly
lower than those of the NG group (Figure SA—C), and the
expression levels of apoptosis-related proteins (Bax, Cytc,
and cleaved-caspases 9 and 3) were significantly increased
(Figure 5D and E). Compared to the NG group, the HK-2
cell apoptosis rate of HG group was greater (Figure S5F and

G). Compared with the untransfected high glucose cul-
tured HK-2 the of
MIRS03HG significantly up-regulated expression levels

cells, inhibiting expression
of anti-apoptotic factor Bcl-2 (Figure SA—C) and reduced
expression levels of apoptosis-related proteins (Bax, Cytc,
and cleaved-caspases 9, and 3) (Figure 5D and E) and
rate (Figure S5F and G).

the apoptosis However,
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in (A) were quantified. Data from at least three separate experiments are shown. * P<0.05 vs NG, * P<0.05 vs HG, ™ * P<0.05 vs MIR503HG-siRNA+HG.
Abbreviations: NG, normal glucose; HG, high glucose; miR-503 mimics+HG,miR-503-5p mimics+high glucose; MIR503HG-siRNA+HG, MIR503HG suppression plasmid
transfection +high glucose; MIR503HG-siRNA+miR-503 mimics+HG, MIR503HG suppression plasmid and miR-503-5p mimics co-transfection+high glucose.

overexpression of MIR503HG significantly inhibited Bcl-
2 expression (Figure 5A—C), and increased the expression
levels of apoptosis-related proteins (Bax, Cytc, and
cleaved-caspases 9 and 3) (Figure 5D and E) and apoptosis
rate (Figure 5F and G).

MiR-503 Mimics Partially Restored the
Inhibition of MIR503HG-siRNA on HK-2

Cell Apoptosis Induced by High Glucose
MIR503HG-siRNA and miR-503-5p mimics were co-
transfected into HK-2 cells cultured in high glucose.
Compared with the MIRS03HG-siRNA transfected HK-
2 cells, the expression levels of Bcl-2 were signifi-
cantly lower, the expression levels of Bax, Cytc,
cleaved-caspases 9 and 3 were significantly higher
(Figure 4A and B), and the rate of apoptosis was
in the MIRS503HG-siRNA with miR-503
mimics co-transfected HK-2 cells (Figure 5F and G).

increased

These results suggested that miR-503 mimics partially
restored the inhibitory effect of MIR503HG-siRNA on
apoptosis. Under high-glucose conditions, MIR503HG
regulated the expression of mature miR-503 through
co-transcription with miR-503, inhibiting the expres-
sion of its target protein Bcl-2, triggering the mito-
chondrial apoptosis pathway, promoting apoptosis, and
participating in diabetic kidney injury.

Discussion
The pathophysiology of diabetic nephropathy involves
multifactorial interactions between metabolic and hemo-
dynamic factors. A heterogeneous set of pathological
mechanisms drives the development and progression of
diabetic kidney disease and increases the difficulty of
treatment. Apoptosis of intrinsic kidney cells plays an
important role in the development of diabetic nephropathy
(DN).'®!7 Renal tubule damage caused by long-term per-
sistent hyperglycemia is one of the main causes of diabetic
nephropathy. The increased apoptosis of renal tubular
epithelial cells leads to the loss of renal function in
patients, thereby affecting outcomes.'®

Many studies have shown that non-coding RNAs
(IncRNAs and microRNAs) play vital roles in epigenetic
regulation and are involved in many diseases including
diabetic 1920 The
IncRNAs and microRNAs has become a research hotspot,

nephropathy. interaction between
especially host IncRNAs. By analogy to mammalian
snoRNAs, intronic miRNAs may be cotranscribed with
the host genes by inclusion in introns of their pre-
mRNAs and excision from debranched introns by an
exonuclease.”’ Several investigators have shown co-
expression of intronic miRNAs and their host genes.
LncRNA PVTI1 introns have been reported to produce
a cluster of six miRNAs; miR-1207-5p is among them

and can be transcribed together with its host gene PVTI.
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Figure 5 Inhibition of IncRNA MIR503HG alleviated apoptosis of HK-2 cells induced by high glucose. Levels of Bcl-2 in each group that were measured using real-
time quantitative PCR (A). Western blot was used to measure the expression levels of Bcl-2 (B) and Bax, Cytc and cleaved-caspase 9/3 (D). (C) The intensities of
the bands for Bcl-2 protein in (B) were quantified. (E) The intensities of the bands in (D) were quantified. (F) Annexin V-FITC was used to measure cell apoptosis
in each group. (G) The apoptosis rate of (F). Data from at least three separate experiments are shown. *P<0.05 vs NG, " P<0.05 vs HG, ™ *P<0.05 vs
MIR503HG-siRNA+HG.

Abbreviations: NG, normal glucose; HG, high glucose; si-NC+HG, unrelated sequence transfection+high glucose; MIR503HG-siRNA+HG, MIR503HG suppression
plasmid transfection +high glucose; NC+HG, empty vector transfection+high glucose; MIR503HG+HG, MIR503HG overexpression vector transfection +high
glucose; MIR503HG-siRNA+miR-503-5p mimics+HG, MIR503HG suppression plasmid and miR-503-5p mimics co-transfection+high glucose.

4514  submityour manuscript Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13

Dove!


http://www.dovepress.com
http://www.dovepress.com

Dove

Cao and Fan

Yan et al showed that miR-1207-5p and its host gene PVT1
were positively correlated in breast cancer cells and
tissues. >

The RNA-seq-derived lincRNA MIRS503HG is located
at chromosome X, and harbors a coding sequence of miR-
503 that is embedded in the first intron.>*> MiR-503 is
overexpressed in various types of diabetes, especially in
complications related to diabetes. MiR-503 was involved
in the protective effect of Phase I enzyme inducer (CPDT)
in diabetic cardiomyopathy via Nrf2/ARE signaling
pathway.* The expression of miR-503 was significantly
increased in the ischemic muscles of diabetic mice and
diabetic patients whose limbs were amputated due to
severe ischemia. Inhibition of miR-503 normalized blood
flow in diabetic mice after ischemia, and promoted recov-
ery through angiogenesis.”> Regulating the expression of
p75"™ in endothelial cells under high-glucose conditions
activated miR-503 transcription, reducing the coverage of
capillaries by pericytes, increasing permeability, and
damaging angiogenesis in limb muscles after ischemia.*
Hou et al found that, compared with the normal glucose
group, miR-503 was overexpressed in human umbilical
vein endothelial cells in high-glucose group, inhibiting
the expression of IGF-1R, inhibiting cell migration and
proliferation, and promoting apoptosis.”’ Our previous
study showed that expression of miR-503 was significantly
up-regulated in the glomeruli of KKAy mice with type 2
diabetes, and losartan inhibited its high expression level,
suggesting that miRNA-503 played an important role in
DN.* In addition, a study had reported that miR-503 was
highly expressed in podocytes treated with high glucose
in vitro and diabetic rat kidney tissues, inhibiting E2F
transcription factor 3 (E2F3), promoting podocyte apopto-
sis, and participating in the pathological mechanism of
DN.'* Nevertheless, the mechanism of miR-503 and host
gene MIR503HG has not been reported to date. Qu et al
reported that anti-apoptotic factor Bcl-2 was a direct target
of miRNA-503 using a luciferase reporter gene assay'>
and Bcl-2 was an anti-apoptotic protein that inhibited the
activation of Bax, thereby inhibiting the depolarization of
mitochondrial inner membrane pores, the caspase cascade,
and ultimately inhibiting apoptosis. A study in human
pulmonary microvascular endothelial cells showed that
miR-503-5p induced apoptosis in these cells by up-
regulating the expression of apoptosis-related protein
Bcl-2. While knocking down miR-503-5p, Bcl-2 expres-
sion increased, and apoptosis decreased.”® However, it
remains unclear as to whether IncRNA MIR503HG

regulates the expression of mature miR-503 through co-
the
expression of its target gene Bc/-2 and the pathway of

transcription with miR-503, thereby affecting
mitochondrial apoptosis, thereby participating in diabetic
kidney damage.

Huang et al showed that MIR503HG induced the
miR-503 expression in lymphoma. Overexpression of
MIRS503HG in ALK-positive (SR-786, KARPAS) ALCL
cell lines exhibited a significant increase in miR-503
expression level. MiR-503HG-depleted MAC-1 and
FePD cells (ALK-negative cell lines) exhibited signifi-
cant decreases in the levels of miR-503.” In another
study, both miR-503 and MIR503HG were downregu-
lated in hepatocellular carcinoma. However enhanced or
decreased expression of MIR503HG in hepatocellular
carcinoma (HCC) cell lines had no effect on the levels
of miR-503, and vice versa. These results suggested that
the function of MIR503HG was miR-503 independent in
HCC cells.?” In the present study, by inhibiting and over-
expressing IncRNA MIR503HG in human proximal tub-
ular epithelial cells cultured in high glucose, we found
that IncRNA-MIR503HG was co-expressed with miR-
503, affecting miR-503 splicing, thereby affecting the
expression of its target protein Bcl-2, ultimately inducing
the apoptosis of proximal tubular epithelial cells.
A change in the epigenetics may explain these differ-
ences in MIR503HG and miR-503 in different cells,
which suggests their different roles in different cell
types and diseases. The relationship between miRNAs
and host genes is complicated, and at this point, addi-
tional research is required.

Conclusion

High glucose up-regulated the expression of IncRNA
MIR503HG in human proximal tubular epithelial
(HK-2) cells. The host IncRNA MIR503HG was co-
transcribed with miR-503 and regulated miR-503 expres-
sion by affecting the splicing generation of miR-503.
Expression of Bcl-2 was inhibited, and expression levels
of apoptosis-related proteins Cytc and Bax were greater
in HK-2 cells cultured in high glucose, promoting
a caspase cascade reaction that led to increased levels
of cleaved fragments of caspase-9 and caspase-3 and
induced mitochondrial pathway-mediated HK-2 cell
Inhibiting MIR503HG reduced miR-503
expression, up-regulating its target gene Bcl-2, inhibiting

apoptosis.

the expression levels of apoptosis-related proteins such
as Bax, and reducing high-glucose-induced HK-2 cell
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apoptosis. Co-transfection of miRNA-503 partially offset

the effect

of MIRS03HG-siRNA, suggesting that

MIR503HG played a pathogenic effect by promoting

the co-transcription of miRNA-503 which regulated
Bcl-2. The interaction of miR-503 and its host IncRNA
MiR503HG in the pathogenesis of diabetic nephropathy
has not been reported to date, and MIRS03HG is
expected to become a new target for DN treatment.
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