
Summary. Background. Sepsis-induced acute kidney 
injury (AKI) is known to result from the inflammatory 
responses. MiRNAs participate in the development of 
sepsis-induced AKI. Nevertheless, the function of miR-
527 in sepsis-induced AKI remains unclear. 
      Methods. Cell viability was evaluated by CCK8 
assay, and TUNEL staining was applied to assess cell 
apoptosis. Pro-inflammatory cytokine (TNF-α, IL-6 and 
IL-1β) levels were evaluated by ELISA. Meanwhile, the 
relation among miR-527 and Beclin1 was detected by 
dual luciferase report assay. Western blot and RT-qPCR 
were used to examine the protein and mRNA levels, 
respectively. Furthermore, an in vivo model was 
constructed to assess the function of miR-527 in sepsis-
induced AKI. 
      Results. MiR-527 downregulation significantly 
alleviated the symptoms of sepsis-induced AKI in mice. 
MiR-527 level in HK-2 cells was significantly 
upregulated by LPS, and downregulation of miR-527 
notably reversed LPS-induced inhibition of HK-2 cell 
viability by inhibiting apoptosis. In addition, LPS greatly 
increased TNF-α, IL-6 and IL-1β levels in supernatant of 
HK-2 cells, while miR-527 inhibitor partially restored 
this phenomenon. Meanwhile, Beclin1 was found to be 
the downstream mRNA of miR-527, and miR-527 
inhibitor notably upregulated the level of LC3. MiR-527 
downregulation reversed LPS-induced HK-2 cell injury 
through suppression of TGF-β pathway. 
      Conclusion. Downregulation of miR-527 alleviated 
sepsis-induced AKI via targeting Beclin1. Thus, miR-
527 might act as a vital mediator in sepsis-induced AKI. 
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Introduction 
 
      Sepsis usually results from unbalanced response 
from the host to infection. (Yu et al., 2022) The hallmark 
of sepsis is organ failure, and it has become a major 
public health burden worldwide due to high morbidity 
and mortality (Sun et al., 2021c). It was reported that 
approximately 35% of sepsis patients could develop into 
AKI (Sun et al., 2021a). In addition, sepsis can induce 
apoptosis in kidney tissues, and this phenomenon might 
aggravate the progression of AKI ( Zhou et al., 2021; 
Behal et al., 2022). Although much work has been done 
to study sepsis-induced AKI, the outcomes remain 
limited. Hence, it is urgent to explore novel ideas for 
inhibiting the progression of sepsis-induced AKI. 
      MicroRNAs (miRNAs) are a group of small 
noncoding RNAs which are known to be a focal research 
object for their key role in regulation of post-
transcription (Wang et al., 2021b; Zheng et al., 2021). 
Studies have shown that miRNAs participate in the 
development of sepsis-induced AKI. For instance, Wei et 
al. found that upregulation of miR-21-5p was able to 
reverse the therapeutic effect of hsa_circ_0068,888 on 
sepsis-induced AKI (Wei et al., 2021); Liu et al. 
indicated that miR-452 downregulation was able to 
suppress the development of sepsis-induced AKI (Liu et 
al., 2020b); Fan et al. demonstrated that overexpression 
of miR-424-5p was able to reverse the effect of lncRNA 
CASC9 on LPS-induced HK-2 cell injury through 
targeting TXNIP (Fan et al., 2021). The data of our 
preliminary experiments (RNA sequencing and RT-
qPCR) suggested that miR-527 was significantly 
upregulated in kidney tissues of sepsis mice 
(unpublished observation, Fig. 1). However, the role of 
miR-527 in sepsis-induced AKI remains unclear. 
      Autophagyis an ability of cells to prevent their own 
death (Liu et al., 2020a), which can also protect cells 
against apoptosis (Sang et al., 2021). In addition, under 
some conditions, cells will switch to an autophagy 
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pathway when apoptosis is inhibited (Zhao et al., 2020). 
Meanwhile, it has been reported that upregulation of 
Beclin1 and LC3 can contribute to the progression of 
autophagy, while activation of p62 might inhibit 
autophagy (Zhao et al., 2018; Zhang et al., 2019b). It has 
been previously reported that autophagy was closely 
associated with sepsis-induced AKI (Kaushal and Shah, 
2016). For example, p53 deacetylation might alleviate 
sepsis-Induced AKI through inducing autophagy (Sun et 
al., 2021b). Therefore, autophagy may play a key role 
during the progression of sepsis-induced AKI. 
      Based on the above background, we decided to 
evaluate the function of miR-527 in sepsis-induced AkI. 
In addition, this research sought to study the function of 
miR-527 in cell autophagy during sepsis-induced AKI. 
We hope this work will shed new light on discovering 
novel strategies for the treatment of sepsis. 
  
Materials and methods 
 
Animal study 
 
      C57BL/6 mice (n=18, 6-8 weeks) were obtained 
from Beijing River Laboratories. The mice were kept in 
conditions of SPF. All procedures were carried out as per 
the guidelines of laboratory animals. The Ethics 
Committee of First People's Hospital of Chenzhou 
approved this study. 
      In this work, the mice were randomly divided into 
sham, CLP and CLP + LINC00963 shRNA1 group 
(n=6/group). For constructing the model of sepsis-
induced ALI, mice in CLP and CLP + miR-527 inhibitor 
group underwent CLP surgery according to the previous 
report (Luo et al., 2021). Then, mice in CLP + miR-527 
inhibitor were injected with 50 µl miR-527 inhibitor 
(Beyotime) via the tail vein 48h before CLP surgery. In 
addition, mice in Sham and CLP group were 
administrated with saline through the tail vein 48h 

before CLP surgery. Meanwhile, the survival percent of 
mice was recorded after CLP surgery. Finally, serum, 
plasma and kidney tissues of mice were collected for 
further analysis. 
 
Blood urea nitrogen (BUN) and creatinine detection 
 
      The concentrations of BUN and creatinine in serum 
of mice were detected by biochemical detection kits 
(Jiancheng Bioengineering) in line with the 
manufacturer’s instructions. 
 
Hematoxylin-eosin (H&E) staining 
 
      Paraformaldehyde (4%) was used to fix the kidney 
tissues of mice for 24h, paraffin-embedded and 
sectioned (4 μm). Next, gradient alcohol was used to 
dehydrate the sections, and then sections were cleared 
and mounted. Then, hematoxylin and eosin solution 
(Beyotime) was applied to stain the sections. After that, 
the injury of kidney tissues was observed under a light 
microscope. 
 
TUNEL staining 
 
      Paraffin sections were washed and permeabilized. 
Subsequently, TUNEL mixtures (50 μl) were used to 
incubate the sections at 37°C with no light. POD was 
used to incubate the sildes at 37°C for signal conversion. 
Then, slides were rinsed and treated with DAB at room 
temperature for 10 min. Finally, the result was observed 
by using an optical microscope. 
 
Cell culture and treatment 
 
      HK-2 cells were obtained from ATCC. Cells were 
maintained in DMEM containing 10% FBS (Gibco) in 
conditions of 5% CO2 and 37°C. To mimic sepsis-
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Fig 1. RNA sequencing and RT-qPCR for miR-527 in kidney tissues of sepsis mice (unpublished observations).



induced AKI in vitro, HK-2 cells were treated with LPS 
(100 ng/ml) for 48h. 
 
Cell transfection 
 
      HK-2 cells were transfected with miR-527 inhibitor 
or NC (Genepharma) by Lipofectamine 2000 
(Invitrogen) for 24h. RT-qPCR was performed to verify 
the efficiency of cell transfection. Meanwhile, miR-527 
inhibitor is a chemically-modified sequence-specific 
nucleic acid was designed for down-regulation of miR-
527 activity. 
 
Reagents 
 
      Rapamycin (1 nM) was obtained from Sigma. 
 
CCK8 assay 
 
      HK-2 cells (5×103 per well) were seeded overnight. 
Next, cells were exposed to LPS or LPS + miR-527 
inhibitor or LPS + miR-527 inhibitor + Rapamycin for 
24, 48 or 72h. Afterwards, cells were exposed to CCK8 
(10 μl). After 2h of further incubation, the absorbance of 
HK-2 cells (450 nm) was assessed by a microplate 
reader. 
 
ELISA 
 
      IL-6, TNF-α and IL-1β levels in PMVEC 
supernatants or plasma of mice were assessed by ELISA 
kits (Jiancheng Bioengineering). 

LDH and SOD detection 
 
      The levels of LDH and SOD in supernatants of HK-
2 cells were assessed by using commercial kits 
(Jiancheng Bioengineering Co. Ltd). 
 
Dual luciferase reporter assay 
 
      3’-UTR of Beclin1 including the binding sites of 
miR-527 were synthetized from Genepharma. 
Afterwards, they were cloned into the vectors 
(pmirGLO, Promega, Madison, WI, USA) for 
establishing reporter vectors Beclin1 (WT/MT), 
respectively. The Beclin1 (WT/MT) were transfected 
into HK-2 cells by Lipofectamine 2000. Dual-Glo 
System was applied to assess the luciferase activity. 
 
RT-qPCR  
 
      TRIzol was applied to extract total RNA from cells 
or tissues. The PrimeScript RT kit (TaKaRa, Ver.3.0) 
was applied to synthesize cDNA. SYBR kit was used in 
RT-qPCR detection. The conditions were as follows: 
94°C (2 minutes), followed by 35 cycles (94°C for 30s 
and 55°C for 45s). The sequences were as follows: miR-
527 forward, 5’-TGGGTACTTCAGGGATCCAG-3’ and 
reverse, 5’-TGAGGCTCTTCCCTCACTGT-3’; Beclin1 
forward, 5‘-GGACTATGTATTGGTCCCTACCG-3’ and 
reverse 5‘-TCGATGGTTGCAATGGTGTC-3’; β-actin 
forward, 5’-CCAGGTGGTCTCCTCTGA-3’ and 
reverse, 5’-TGCTGTCACCTTCACCGTTC-3’. 2-ΔΔt 
method was applied to quantify the data. 
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Fig. 2. MiR-527 downregulation notably inhibited the symptoms of sepsis-induced AKI in mice. A. The level of miR-527 in tissues of mice was assessed 
by RT-qPCR. B. The percentage of survival in mice was recorded. C. The injury of kidney tissues in mice was observed by H&E staining. D. The 
apoptosis of kidney tissues in mice was evaluated by TUNEL staining. E. The levels of IL-1β, IL-6 and TNF-αin plasma of mice were detected by 
ELISA. **P<0.01 compared with sham. ##P<0.01 compared with CLP.



Immunofluorescence 
 
      HK-2 cells were fixed with 4% paraformaldehyde, 
penetrated and blocked at room temperature. Then, 
HTFs were incubated with anti-LC3 antibody (Abcam; 
1:1000) at 4°C overnight. After that, cells were 
incubated with secondary antibody (IgG, Abcam; 
1:5000) for 1h. The nuclei were stained with DAPI 
(Beyotime). Finally, cells were observed under a 
fluorescence microscope. 
 
Western blot 
 
      RIPA was applied to isolate proteins, and the protein 
was quantified by using BCA kit. The proteins (40 μg 
per lane) were divided by SDS-PAGE (10%). 
Subsequently, proteins were transferred onto PVDF 
membranes. Then, the primary antibodies were used to 
incubate the membranes overnight after blocking with 
skimmed milk (5%) for 1h. Afterwards, secondary 
antibodies (HRP-conjugated, 1:5,000) were applied to 
incubate the membranes for 1h. The antibodies were as 
follows: anti-Bax (1:1,000), anti-Bcl-2 (1:1,000), anti-
active caspase 3 (1:1,000), anti-p62 (1:1,000), anti-LC3 
(1:1,000), anti-Beclin1 (1:1,000), anti-Smad2 (1:1,000), 
anti-p-Smad2 (1:1,000), anti-Smad3 (1:1,000), anti-p-
Smad3 (1:1,000) and anti-β-actin (1:1,000). ECL kit was 
applied to measure the protein bands. All antibodies 
were obtained from Abcam. IPP 6.0 was applied for 

analyzing the densitometry. 
 
Statistical analysis  
 
      Three independent experiments were performed in 
each group. Mean ± standard deviation (SD) was applied 
to represent all data. Student’s t-test was applied to 
analyze the comparisons between two groups, and one-
way analysis of variance (ANOVA) followed by Tukey’s 
test (Graphpad Prism7) were applied to analyze the 
differences between multiple groups (more than 2 
groups). P<0.05 suggests a large difference. 
 
Results 
 
MiR-527 downregulation notably inhibited the symptoms 
of sepsis-induced AKI in mice by suppression of TGF-
β/Smad signaling 
 
      To further confirm the function of miR-527 in 
sepsis-induced AKI, an in vivo model of sepsis-induced 
AKI was established. The data showed that CLP 
significantly upregulated the level of miR-527 in mice, 
while miR-527 inhibitor partially restored this 
phenomenon (Fig. 2A). CLP notably inhibited the 
percentage of survival of mice, which was significantly 
restored by downregulation of miR-527 (Fig. 2B). In 
addition, CLP-induced inflammatory infiltration in mice 
was obviously reduced by miR-527 inhibitor (Fig. 2C). 
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Fig. 3. Downregulation of miR-527 
alleviated the progression of sepsis-
induced AKI by inactivating TGF-β 
pathway. A, B. The concentrations of 
BUN and creatinine in serum of mice 
were detected by biochemical detection 
kits. C. The levels of Beclin1, p-Smad2, 
Smad2, Smad3 and p-Smad3 in HK-2 
cells were detected by western blot. D-F. 
The relative level of Beclin1 was 
quantified via normalization to β-actin. 
The relative levels of p-Smad2 and p-
Smad3 were quantified via normalization 
to total proteins. **P<0.01 compared with 
sham. ##P<0.01 compared with CLP.



Consistently, CLP significantly promoted the apoptosis 
in tissues, while the effect of CLP was largely abolished 
by miR-527 inhibitor (Fig. 2D). Furthermore, IL-1β, 
TNF-α and IL-6 levels in plasma of mice were markedly 
upregulated by CLP, which were largely reversed by 
downregulation of miR-527 (Fig. 2E). Then, the kidney 
function of mice was examined. The results indicated 
that CLP significantly upregulated the concentrations of 
BUN and creatinine in serum of mice, while miR-527 
downregulation partially restored this phenomenon (Fig. 

3A,B). 
      Meanwhile, western blot was performed to verify the 
mechanism by which miR-527 downregulation reverses 
CLP-induced tissue injury in mice. The data 
demonstrated that CLP greatly upregulated the levels of 
p-Smad2, p-Smad3 and inhibited the expression of 
Beclin1 in mice, while these phenomena were markedly 
abolished in the presence of miR-527 inhibitor (Fig. 3C-
F). Based on the above data, it could be suggested that 
miR-527 inhibitor notably inhibited the progression of 
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Fig. 4. Downregulation of miR-527 significantly reversed LPS-induced apoptosis in HK-2 cells. A. HK-2 cells were exposed to LPS (100 ng/ml) for 48 h. 
The level of miR-527 in HK-2 cells was investigated by RT-qPCR. B. HK-2 cells were transfected with NC or miR-527 inhibitor. The level of miR-527 in 
HK-2 cells was tested by RT-qPCR. C. HK-2 cells were treated with LPS or LPS + miR-527 inhibitor for 24, 48 or 72h. The absordance (450 nm) of HK-
2 cells was measured by microreader after cells were treated with CCK8 reagent. D. The apoptosis of HK-2 cells was assessed by TUNEL staining. E-
H. The levels of Bcl-2, Bax and active caspase 3 in HK-2 cells were detected by western blot. The relative levels were normalized to β-actin.**P<0.01 
compared with control. ##P<0.01 compared with LPS.



sepsis-induced AKI in mice by suppression of TGF-
β/Smad signaling. 
 
Downregulation of miR-527 significantly reversed LPS-
induced apoptosis in HK-2 cells 
 
      To investigate the role of miR-527 in sepsis-induced 
AKI, HK-2 cells were exposed to 100 ng/ml LPS, and 
then RT-qPCR was performed. As indicated in Figure 
4A, miR-527 level in HK-2 cells was increased by LPS. 
Meanwhile, the level of miR-527 in HK-2 cells was 
markedly reduced by miR-527 inhibitor (Fig. 4B). LPS 
greatly decreased the viability of HK-2 cells, while this 
phenomenon was largely rescued by miR-527 inhibitor 
(Fig. 4C). Furthermore, LPS-induced HK-2 cell 
apoptosis was significantly restored by miR-527 
inhibitor (Fig. 4D). Mechanistically, miR-527 was able 
to reverse LPS-induced apoptosis in HK-2 cells through 
mediation of Bcl-2, Bax and active caspase 3 (Fig. 4E-
H). Altogether, miR-527 inhibitor significantly reversed 
LPS-induced apoptosis in HK-2 cells. 
 
Downregulation of miR-527 notably reversed LPS-
induced inflammatory responses in HK-2 cells 
 
      To assess the function of miR-527 in inflammatory 
response of HK-2 cells, ELISA was used. The data 

revealed the levels of IL-6, TNF-α and IL-1βin HK-2 
cell supernatants were significantly enhanced by LPS, 
which were largely abolished by miR-527 
downregulation (Fig. 5A). Consistently, LPS-induced 
upregulation of LDH and SOD in HK-2 cells was 
significantly rescued by miR-527 inhibitor (Fig. 5B). 
Taken together, downregulation of miR-527 notably 
reversed LPS-induced inflammatory responses in HK-2 
cells. 
 
MiR-527 directly targets Beclin1  
 
      To explore the downstream mRNAs of miR-527, 
targetscan database was performed. As shown in Figure 
6A, Beclin1 was identified to be the downstream target 
of miR-527, and the luciferase activity in WT-Beclin1 
was decreased by miR-128-3p upregulation (Fig. 6B). 
However, miR-527 did not influence the luciferase 
activity in MT-Beclin1 (Fig. 6B). In addition, 
upregulation of miR-527 significantly inhibited the level 
of Beclin1 in HK-2 cells (Fig. 6C). It has been reported 
that Beclin1 and LC3 were key mediators in cell 
autophagy as upregulation of Beclin1 and LC3 might 
promote the formation of autophagosomes (Chen et al., 
2017). Thus, the level of LC3 was investigated. The data 
showed that LPS notably inhibited the level of LC3 in 
HK-2 cells, while the effect of LPS on LC3 expression 
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Fig. 5. Downregulation of miR-
527 notably reversed LPS-
induced inflammatory responses 
in HK-2 cells. A. The levels of IL-
1β, IL-6 and TNF-α in HK-2 cell 
supernatants were assessed by 
ELISA. B. The levels of LDH and 
SOD in HK-2 cells were 
investigated by commercial kits. 
**P<0.01 compared with control. 
##P<0.01 compared with LPS.



was rescued by miR-527 inhibitor (Fig. 6D). 
Furthermore, LPS notably inhibited the ratio of LC3 
II/LC3 I in HK-2 cells, which was restored by miR-527 
inhibitor (Fig. 6E). In summary, MiR-527 directly 
targets Beclin1. 
 
MiR-527 inhibitor significantly reversed LPS-induced HK-
2 cell growth inhibition by inducing autophagy 
 
      In order to further investigate the mechanism by 
which miR-527 mediates the growth of LPS-treated HK-
2 cells, western blot was used. As revealed in Figure 7A-
E, LPS significantly inhibited the level of Beclin-1 and 
upregulated the expressions of p62, p-Smad2 and p-
Smad3 in HK-2 cells, while miR-527 inhibitor reversed 
these phenomena. In addition, miR-527 inhibitor 
reversed LPS-induced inhibition of HK-2 cell 

proliferation by inhibiting apoptosis, while the effect of 
miR-527 inhibitor was partially rescued by Rapamycin 
(Fig. 7F,G). To sum up, miR-527 downregulation 
significantly reversed LPS-induced HK-2 cell growth 
inhibition by inducing autophagy. 
 
Discussion 
 
      It was reported that miRNAs are involved in the 
progression of sepsis-induced kidney injury. For 
instance, Sang et al. found that upregulation of miR-214 
might induce PTEN/Akt/mTOR-mediated autophagy to 
ameliorate sepsis-induced kidney injury (Sang et al., 
2021); Yang et al. suggested that downregulation of 
miR-125a-5p was able to aggravate sepsis-caused kidney 
injury by upregulation of TRAF6 (Yang et al., 2021). In 
this research, we found miR-527 was upregulated in 

449

miR-527 directly targets Beclin1

Fig. 6. MiR-527 directly targets Beclin1. A. MiR-527 
had binding sites with Beclin1. B. The relative 
luciferase activity in WT/MT-Beclin1 was assessed by 
dual luciferase assay. C. HK-2 cells were exposed to 
NC or miR-527 mimics. Beclin1 level in HK-2 cells 
was tested by RT-qPCR. D. The level of LC3 in HK-2 
cells was investigated by LC3 staining. E. The ratio of 
LC3 II/LC3 I in HK-2 cells was evaluated by western 
blot. **P<0.01 compared with control.



sepsis-induced AKI. In addition, downregulation of 
miR-527 might reverse LPS-induced injury in HK-2 
cells through targeting Beclin1. Thus, our study firstly 
explored the function of miR-527 in sepsis-induced AKI, 
suggesting that miR-527 might act as a key mediator in 
sepsis. 
      It has been revealed that miR-527 can exert its 
function through targeting mRNAs. For example, Wu et 
al. found miR-527 inhibited the tumorigenesis of liver 
cancer through targeting FBXW7 (Wu et al., 2021); 
Feng et al. indicated that miR-527 was able to inhibit the 
malignant behavior of bladder cancer cells through 
targeting Robo1 (Feng et al., 2021). This work found 
miR-527 may target Beclin1 in sepsis-induced AKI. 
Beclin1 was known to be the crucial mediator in cell 
autophagy, and its upregulation promoted the process of 
autophagy (Xie et al., 2021). In addition, LC3 was 
confirmed to be the crucial modulator in cell autophagy 
(Song et al., 2022). Our finding was consistent with the 
recent studies, further suggesting that miR-527 can act 
as a key mediator of cell autophagy.  
      It has been reported that autophagy played a crucial 
role in sepsis-induced cell injury (Ho et al., 2016; Sun et 

al., 2018). Although the mechanisms and functions of 
apoptosis and autophagy are distinct, they are closely 
correlated. More importantly, autophagy is essential for 
the onset of apoptosis, and it can triggers the progression 
of apoptosis (Wang, 2015; Liu et al., 2019). Therefore, it 
can be suggested that miR-527 inhibitor reverses LPS-
induced HK-2 cell growth inhibition via inducing 
autophagy. Meanwhile, LC3 and Beclin 1 were reported 
to act as vital players during autophagy (Luo et al., 
2019). Consistent with these data, our finding confirmed 
that downregulation of miR-527 induced autophagy in 
LPS-treated HK-2 cells via mediation of these proteins. 
On the other hand, the interaction of Beclin1 and Bcl-2 
has been confirmed to play a key role in the crosstalk 
between autophagy and apoptosis. According to the 
previous references (Maiuri et al., 2010; Prerna and 
Dubey, 2022), the dissociation of Beclin1 from Bcl-2 is 
essential for its autophagic activity, and Bcl-2 only 
inhibits autophagy when it is present in the endoplasmic 
reticulum (ER) (Maiuri et al., 2010). In addition, NAF-1 
(nutrient-deprivation autophagy factor-1) might bind to 
Bcl-2 at the ER, and NAF-1 is a component of the 
inositol-1,4,5 trisphosphate (IP3) receptor complex 
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Fig. 7. MiR-527 inhibitor greatly reversed LPS-induced HK-2 cell growth inhibition by inducing autophagy. A. The levels of p62, Beclin1, p-Smad2, 
Smad2, Smad3 and p-Smad3 in HK-2 cells were detected by western blot. B-E. The relative levels of Beclin1 and p62 were quantified via normalization 
to β-actin. The relative levels of p-Smad2 and p-Smad3 were normalized to total proteins. F. HK-2 cells were treated with LPS, LPS + miR-527 inhibitor 
or LPS + miR-527 inhibitor + Rapamycin. The absordance (450 nm) of HK-2 cells was measured by microreader after cells were treated with CCK8 
reagent. G. The apoptosis of HK-2 cells was investigated by TUNEL staining. **P<0.01 compared with control. ##P<0.01 compared with LPS. ^^P<0.01 
compared with LPS + miR-527 inhibitor.



which can lead to the interaction of Bcl-2 with Beclin1 
(Prerna and Dubey, 2022). These functions enable Bcl-2 
to functionally antagonize Beclin1-mediated autophagy. 
In this study, we found that the levels of Bcl-2 and 
Beclin1 in LPS-treated HK-2 cells were upregulated by 
miR-527 inhibitor. Thus, our study was consistent with 
these previous references, and the function of miR-527 
in the interation between Beclin1 and Bcl-2 will be 
studied in future.  
      The TGF-β pathway is known to be involved in the 
progression of sepsis, and its activation can lead to the 
phosphorylation of Smad2 and Smad3 (Sun et al., 2021a; 
Wang et al., 2021a). Moreover, induction of autophagy 
can lead to the inactivation of the TGF-β pathway 
(Cheng et al., 2021). In our study, miR-527 
downregulation was found to inhibit the expressions of 
p-Smad2 and p-Smad3 in LPS-treated HK-2 cells. In 
addition, a previous study found activation of 
TGFBR2/Smad signaling can lead to the progression of 
sepsis (Zhang et al., 2019a). Based on the above 
contents, it could be suggested that downregulation of 
miR-527 can inactivate TGF-β signaling during the 
progression of sepsis-induced AKI through inducing 
autophagy. 
      Indeed, there are some shortcomings in this work as 
follows: 1) more mRNAs targeted by miR-527 in sepsis-
induced AKI remain to be further explored; 2) more 
mechanisms by which miR-527 regulates sepsis-induced 
AKI need to be detected; 3) the function of miR-527 in 
the interation between Beclin1 and Bcl-2 remains 
unexplored. Hence, more investigations are essential in 
future. 
      In summary, downregulation of miR-527 attenuates 
sepsis-induced AKI via targeting Beclin1. Thus, this 
study might supply new ideas on exploring strategies 
against sepsis-induced AKI. 
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