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Abstract: Background: Obesity is a chronic metabolic disease characterized by excess fat accumulation. Disordered 
differentiation of preadipocytes is the leading cause of adipogenesis. Thus, a clarification of the molecular mecha-
nisms that dominate adipocyte differentiation is imperative. MiR-30a-5p is reported to involve in the modulation of 
multiple cellular processes, including differentiation, whereas, the role of miR-30a-5p in adipocyte differentiation is 
still unclear. Methods: The abundances of miR-30a and Sirtuin 1 (SIRT1) mRNA were detected by RT-qPCR. SIRT1, 
PPARγ, C/EBPα, and FABP4 protein levels were assessed by western blot (WB). The accumulation of triglyceride 
(TG) was detected using Triglyceride Content Assay Kit. Cell proliferation activity was evaluated using the MTT assay. 
Bioinformatics software and the luciferase reporter assay were used to validate the true interaction between miR-
30a-5p and SIRT1. Results: miR-30a-5p expression remains increased during adipocyte differentiation of 3T3-L1 
cells. The overexpression of miR-30a-5p enforced adipocyte differentiation, reflected by the enrichment of PPARγ, 
C/EBPα, FABP4, and triglyceride, as well as the reduction of cell proliferation. SIRT1 was identified as a target of 
miR-30a-5p, and a supplement of SIRT1 suppressed 3T3-L1 cell differentiation. Conclusion: miR-30a-5p regulated 
3T3-L1 cell differentiation by targeting STRT1, supporting the viewpoint that miR-30a-5p might function as a novel 
therapeutic target for obesity.
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Introduction

Obesity, characterized by excessive fat accu-
mulation, is defined as a body mass index (BMI) 
of 30 kg/m2 or greater [1, 2]. With the altera-
tion of people’s lifestyle and diet structure, obe-
sity has reached an epidemic scale around the 
world and resulted in an increasing risk of life-
threatening diseases, like type 2 diabetes, ste-
atohepatitis, atherosclerosis, as well as specif-
ic types of cancer [3-6]. Statistically, the global 
incidence of obesity has roughly doubled from 
1980 to 2014 [7]. Preadipocyte differentiation 
is at the core of obesity development. Currently, 
certain key factors dominating the terminal dif-
ferentiation of preadipocytes into adipocytes 
have been identified. Peroxisome proliferator-
activated receptors (PPARs) and CCAAT/en- 
hancer-binding proteins (C/EBPs) are types of 

transcription factors that modulate adipocyte 
development, differentiation, and metabolism 
[8, 9]. Fatty binding proteins (FABPs), widely 
known as the molecular chaperone of free fatty 
acid (FFA), are highly expressed in adipocytes 
and adipose tissue [10]. However, the exact 
mechanism controlling preadipocytes towards 
adipocyte differentiation remains to be clari- 
fied.

MicroRNAs (miRNAs) are a subclass of short, 
conservative, non-protein coding RNA, an esti-
mated 21-23 nucleotides long [11]. In the 
human genome, up to 30% of genes can be 
negatively regulated by miRNAs through com-
plementary binding sites between the miRNA 
seed sequence and the 3’ untranslated region 
(3’UTR) of target mRNA, leading to the degrada-
tion or translation inhibition of the functional 
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gene [12, 13]. A large number of studies have 
confirmed the involvement of miRNAs in vari-
ous physiological and pathological processes, 
containing adipogenesis [14]. Expression pro-
file analysis during preadipocyte differentiation 
shows the alterations of a series of miRNAs, 
including miR-10b, 101, 143, 34c, 98, and let-
7b [15], indicating that adipocyte miRNAs may 
provide a possible method for the analysis of 
adipose tissue function. MiR-30a-5p, a widely 
known functional miRNA, is implicated in the 
occurrence and development of multiple bio-
logical contexts. In cancers, miR-30a-5p mainly 
functions as a tumor suppressor due to its alle-
viation of cell malignant phenotypes [16, 17]. 
Moreover, miR-30a-5p is dysregulated in ner-
vous system and renal diseases [18, 19]. In 
recent years, the role of miR-30a-5p in cellular 
differentiation has been generally illuminated 
[20, 21]. Here, we focus on the function and 
mechanism of miR-30a-5p in adipocyte prolif-
eration and differentiation. 

MiR-30a-5p levels increase progressively dur-
ing the differentiation of preadipocytes. The 
overexpression of miR-30a-5p enforces the 
abundances of adipocyte markers PPARγ, C/
EBPα, and FABP4, and induces the production 
of triglyceride, while it weakens cell prolifera-
tion. In preadipocytes, STAT1 is negatively regu-
lated by miR-30a-5p. An enhanced abundance 
of SIRT1 attenuates adipocyte differentiation, 
which is just the opposite of the role of miR-
30a-5p. These findings suggest that miR-30a-
5p may serve as a promoter of adipogenesis, 
partly by directly targeting SIRT1.

Materials and methods

Cell culture and differentiation

3T3-L1 cells obtained from the American Type 
Culture Collection (ATCC; Manassas, VA, USA) 
were cultured in Dulbecco’s modified Eagle’s 
medium (DMEM), supplemented with 10% 
Newborn calf serum (NCS) (Gibco, Grand Island, 
NY, USA), 2 mM L-Glutamax (Gibco), and antibi-
otics (Solarbio, Beijing, China). To stimulate adi-
pogenesis, the cells were further incubated, 
allowing them to reach confluence in the desig-
nated 2 days. At this point (Day 0), the conflu-
ent cells were switched into a differentiation 
medium (DM), consisting of DMEM with 10% 
newborn calf serum, 10 µg/ml insulin, 0.5 mM 
3-isobutyl-l-methylxanthine (IBMX), and 2.5 µM 

Dexamethasone (DEX). About 2 days after incu-
bation, IBMX and DEM in the DM medium were 
omitted and the cells were grown in an insulin-
containing medium for an additional 2 days. 
Then, the insulin was further removed, and the 
cells were cultured for an additional 4 days. 
293T cells were purchased from the Cell Bank 
of the Chinese Academy of Sciences (Shanghai, 
China), and cultured in DMEM medium in the 
presence of 10% fetal bovine serum (FBS; 
Gibco) and antibiotics. 

Plasmid and cell transfection

miR-30a-5p mimics (miR-30a-5p) and a nega-
tive control (NC), an miR-30a-5p inhibitor (Anti-
miR-30a-5p) and an inhibitor control (anti-NC), 
Sirtuin 1 (SIRT1)-overexpression lentivirus plas-
mid (SIRT1), short hairpin RNA for SIRT1 
(shSIRT1) and a scrambled control (Scramble) 
were obtained from Genepharma Co., Ltd 
(Shanghai, China). 3T3-L1 cells were seeded 
into 6-well plates and transiently transfected 
with miRNAs or plasmids using Lipofectamine 
2000 (Invitrogen, Carlsbad, CA, USA) referring 
to the manufacturer’s protocols. About 2 days 
after transfection, the medium was switched to 
induce adipogenesis.

Reverse-transcription quantification PCR (RT-
qPCR)

Total RNA was isolated from 3T3-L1 cells us- 
ing Trizol reagent (Thermo Fisher Scientific, 
Wilmington, DE, USA) in accordance with the 
manufacturer’s instructions, followed by an 
analysis of the RNA’s purity using Nanodrop 
2000 (Thermo Fisher Scientific). 1 µg RNA was 
reversely transcribed into cDNA for miR-30a-5p 
or SIRT1 using a TaqManTM MicroRNA Reverse 
Transcription kit (Thermo Fisher Scientific) or a 
High Capacity cDNA Reverse Transcription Kit 
(Thermo Fisher Scientific). Then, a qPCR reac-
tion was performed using a SYBR Green Real-
Time PCR Master Mixes (Thermo Fisher 
Scientific) and run on an ABI 7500 Real-Time 
PCR system (Applied Biosystems, Foster City, 
CA, USA). The results were evaluated by the 
2-ΔΔCt method independently in triplicate with 
U6 small nuclear RNA (snRNA) or GAPDH as a 
housekeeping gene for miR-30-5p or SIRT1. All 
the primers were obtained from Invitrogen: the 
RT primer for miR-30a-5p (5’-CTCAACTGGTGT- 
CGTGGAGTCG GCAATTCAGTTGAGCTTCCAGT-3’). 
The qPCR primers: miR-30a-5p (Forward, 5’-AC- 



MiR-30a-5p accelerates adipogenesis

5205 Int J Clin Exp Pathol 2018;11(11):5203-5212

TCAGCTGGTGTAAACATCCTCGAC-3’; Reverse, 5’- 
TGGTGTCGTGGAGTCG-3’), SIRT1 (Forward, 5’-C- 
AAAGGAGCAGATTAGTAGGCG-3’; Reverse, 5’-CT- 
CTGGCATGTCCCACTATCAC-3’), U6 snRNA (For- 
ward, 5’-CTCGCTTCGGCAGCACA-3’; Reverse, 
5’-AACGCTTCACGAATTTGCGT-3’), GAPDH (For- 
ward, 5’-TATGATGATATCAAGAGGGTAGT-3’; Re- 
verse, 5’-TGTATCCAAACTCATTGTCATAC-3’). 

Western blot (WB)

The 3T3-L1 cells were lysed in a RIPA lysis buf-
fer (Thermo Fisher Scientific) containing pro-
teinase inhibitor (Solarbio). Equal amounts  
of protein extracts were loaded on the SDS-
PAGE gel and electro-transferred onto polyvi-
nylidene fluoride (PVDF) membranes. After 
being blocked with 5% nonfat milk, the mem-
branes were incubated with primary antibodies 
against PPARγ (1:1000; Abcam, Cambridge, 
MA, USA), C/EBPα (1:1000; Abcam), FABP4 
(1:2000; Abcam), and SIRT1 (1:1000; Abcam) 
overnight at 4°C, with anti-GAPDH (1:2500; 
Abcam) as a loading control. Then the mem-
branes were further hatched with a horserad-
ish peroxidase (HRP)-conjugated secondary 
antibody (1:5000; Abcam) for 1 h at 37°C. The 
protein blots were visualized using the en- 
hanced chemiluminescence system (Roche, 
Basel, Switzerland), and quantified by densi-
tometry using the Image-Pro Plus software 
(Bio-Rad, Hercules, CA, USA).

Triglyceride (TG) assay

The transfected 3T3-L1 cells were stimulated 
for differentiation for 8 days in a DM medium. 
Then the cells were harvested using a lysis buf-
fer and homogenized by sonication. The quanti-
fication of TG was determined using a Tri- 
glyceride Content Assay Kit (Solarbio) in accor-
dance with the protocol provided by manufac-
turer. The results were normalized to the total 
protein determined by the BCA Assay.

MTT assay

Cell proliferation viability was evaluated using 
the MTT assay. 3T3-L1 cells transfected with 
NC, miR-30-5p, or anti-miR-30-5p were seeded 
into 96-well plates at a density of 5 × 103 cells/
well. At different periods after transfection, the 
medium was removed and 0.5 mg/mL of MTT 
reagent (Sigma, St. Louis, MO, USA) was intro-
duced for an additional 4 h, followed by the 
addition of dimethyl sulfoxide (DMSO) to dis-
solve formazan. The absorbance at 490 nm 
was measured with a microplate reader (Bio-
Rad, Hercules, CA, USA).

Luciferase reporter assay

Partial cDNA sequences corresponding to the 
3’-UTR of SIRT1 were amplified and inserted 
into the psiCHECK-2 luciferase reporter vector 
(Promega, Madison, WI, USA), also called a 
wide-type SIRT1 (SIRT1-wt) reporter. Then, the 
putative binding sites in SIRT1-wt reporter were 
mutated using a KOD-plus-mutagenesis kit 
(Toyobo, Osaka, Japan) to generate a mutant 
SIRT1 (SIRT1-mut) reporter. Then a Wt or mut 
luciferase reporter plasmid was transfected 
into miR-30a-5p-overexpressed 293T cells. At 
48 h post-transfection, the cells were harvest-
ed to detect the luciferase reporter activity 
using the Dual-Luciferase reporter assay sys-
tem (Promega).

Statistical analysis

The significant differences between the groups 
were assessed using Student’s t-test or ANOVA 
using SPSS 20.0 software (SPSS, Inc., Chicago, 
IL, USA). The quantitative data among the 
groups were expressed as the mean ± stan-
dard deviation (SD) from three independent 
experiments. P < 0.05 was considered statisti-
cally significant.

Figure 1. Enhanced abundance of miR-30a-5p dur-
ing adipocyte differentiation of 3T3-L1 cells. 3T3-
L1 cells were stimulated to differentiate two days 
post confluence (Day 0). RT-qPCR was performed to 
quantify miR-30a-5p at the designated time points 
of the differentiation. *P < 0.05, compared with Day 
0 group.
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Results

miR-30a-5p showed a significant upregulation 
during adipocyte differentiation

To investigate the role of miR-30a-5p in preadi-
pocyte differentiation, we initially identified the 
changes of miR-30a-5p in 3T3-L1 cells during 
adipogenesis. By RT-qPCR, we demonstrated 
that miR-30a-5p levels increased progressively 
until the end point of differentiation (Figure 1). 
Thus, we hypothesized that miR-30a-5p might 
be a major modulator of adipogenesis.

miR-30a-5p stimulated the adipocyte differen-
tiation of the 3T3-L1 cells

To further explore the role of miR-30a-5p in the 
adipocyte differentiation of 3T3-L1 cells, miR-
30a-5p was transfected into 3T3-L1 cells to 
overexpress miR-30a-5p (Figure 2A). After 
about 8 days of differentiation, the cells were 
harvested for the detection of PPARγ, C/EBPα, 
and FABP4 proteins by WB. The results revealed 
that the expressions of these three proteins 
were obviously elevated in miR-30a-5p-overex-
pressed 3T3-L1 cells compared to the NC 
group (Figure 2B-E). Likewise, the accumula-
tion of TG in the 3T3-L1 cells transfected with 
miR-30a-5p was also increased relative to the 

NC group (Figure 2F). These findings indicated 
that miR-30a-5p might function as an activator 
of adipogenesis in 3T3-L1 cells.

miR-30a-5p inhibition attenuated the adipo-
cyte differentiation of the 3T3-L1 cells

Here, we further explored the role of miR-30a-
5p inhibition in preadipocyte differentiation. 
The introduction of the miR-30a-5p inhibitor in 
the 3T3-L1 cells markedly lowered the expres-
sion of miR-30-5p in the 3T3-L1 cells (Figure 
3A). Following the loss-of-function analysis that 
described the abundances of the PPARγ, C/
EBPα, and FABP4 proteins, we found that the 
accumulation of TG was decreased in the miR-
30a-5p-reduced 3T3-L1 cells compared to the 
anti-NC group (Figure 3B-F), pointing out that 
knockdown of miR-30a-5p inhibited the adipo-
cyte differentiation of the 3T3-L1 cells, which is 
fully the inverse of the impacts of miR-30a-5p 
overexpression. 

miR-30a-5p receded the 3T3-L1 cell prolifera-
tion

The proliferation and differentiation of adipo-
cytes is the basis for the accumulation of lipids 
in adipose tissues [21]. To probe whether miR-

Figure 2. miR-30a-5p promotes adipocyte differentiation of 3T3-L1 cells. A. The abundance of miR-30a-5p in 3T3-
L1 cells transfected with NC or miR-30a-5p was measured by RT-qPCR. B-E. The expressions of the PPARγ, C/EBPα, 
and FABP4 proteins were determined by WB at the end points of differentiation (Day 8). F. The accumulation of TG 
was determined using the TG Content Assay Kit and relative to the total protein. *P < 0.05, compared with NC group.
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30a-5p affects adipocyte proliferation, 3T3-L1 
cells were transiently transfected with miR-
30a-5p mimics or an inhibitor. The results 
showed that miR-30a-5p expression increased 
about 5-fold in the mimics group, while it 
decreased about 3-fold in the inhibitor group, 
as compared to the negative controls (Figure 
4A). An MTT assay showed that the prolifera-

tion in 3T3-L1 cells, the online software pro-
gram Targetscan was used to predict the poten-
tial target genes of miR-30a-5p. Among the 
predicted target genes, SIRT1, containing the 
complementary sites of miR-30a-5p in 3’UTR, 
was selected due to its indicated function in 
lipometabolism [22] (Figure 5A). To confirm  
the true interaction between miR-30a-5p and 

Figure 3. Reduction of miR-30-5p suppresses the adipocyte differentiation of 3T3-L1 cells. A. miR-30a-5p expres-
sion in 3T3-L1 cells transfected with anti-NC or anti-miR-30a-5p was measured by RT-qPCR. B-E. Analyses of PPARγ, 
C/EBPα, and FABP4 protein levels by WB at 8 days after the beginning time of differentiation. F. The quantification 
of TG was assessed using a TG Content Assay Kit. *P < 0.05, compared with the anti-NC group.

Figure 4. miR-30a-5p promoted the adipocyte proliferation of 3T3-L1 cells. 
A. Alteration of miR-30a-5p in 3T3-L1 cells transfected with NC, miR-30a-5p, 
anti-NC, Anti-miR-30a-5p was determined by RT-qPCR. B. Proliferation activ-
ity of 3T3-L1 cells in each group was evaluated by MTT assay. *P < 0.05, 
compared with the NC or the anti-NC group.

tion activity kept increasing  
in a time-dependent manner 
(Figure 4B). Compared with 
the NC and the anti-NC gr- 
oups, miR-30a-5p overexpres-
sion was inhibited, while the 
knockdown induced cell prolif-
eration in the 3T3-L1 cells 
(Figure 4B). In sum, miR-30a-
5p might be a suppressor of 
3T3-L1 cell proliferation.

SIRT1 targetedly bound to 
miR-30a-5p

To clarify the potential mecha-
nism underlying how miR-30a-
5p is involved in the modula-
tion of adipocyte differentia- 
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SIRT1, a SIRT1 luciferase reporter (SIRT1-wt or 
SIRT1-mut) containing the wild-type or mutant 
miR-30a-5p binding sites, was transfected into 
293T cells along with miR-30a-5p or NC. 
Indeed, the miR-30a-5p introduction resulted 
in a lowered luciferase activity of SIRT1-wt con-
struct relative to the NC group, but there were 
no significant changes in the SIRT1-mut report-
er (Figure 5B). Moreover, the abundances of 
SIRT1 mRNA and protein in the 3T3-L1 cells 
under the action of the miR-30a-5p mimics or 
the inhibitor were measured by RT-qPCR or WB. 
As the results show in Figure 5C and 5D, miR-
30a-5p negatively regulated the expression of 
SIRT1 at the mRNA or protein level. These 
results suggest that SIRT1 is a potential target 
of miR-30a-5p. 

SIRT1 repressed the differentiation of the 3T3-
L1 adipocytes

In the present study, a gain and loss-of function 
assay was performed to investigate the role of 
SIRT1 in adipocyte differentiation. 3T3-L1 cells 
were introduced with SIRT1 or shSIRT1 to over-
express or inhibit SIRT1, with a vector or scram-
ble-transfection group as a control (Figure 6A). 
Next, the protein levels of PPARγ, C/EBPα, and 
FABP4 in each group were detected at the end 

stage of differentiation by WB. Expectedly, the 
expressions of these three proteins were not- 
ably downregulated in SIRT1-overexpressed 
3T3-L1 cells but upregulated in SIRT1-inhibited 
3T3-L1 cells compared to relative controls 
(Figure 6B-F). Similarly, the overexpression or 
knockdown of SIRT1 also reduced or promoted 
TG production (Figure 6G), indicating the ne- 
gative regulation of SIRT1 in 3T3-L1 cell dif- 
ferentiation.

Discussion

Obesity is a common chronic disease world-
wide and leads to a grievous threat to public 
health. Thus, clarifying the mechanism and pro-
posing novel molecular events that are associ-
ated with adipocyte differentiation is essential 
for the development of anti-obesity drugs. In 
the present study, we demonstrated that miR-
30a-5p is kept highly expressed in 3T3-L1 cells 
during adipogenesis. Gain and loss-of function 
analyses revealed that miR-30a-5p stimulated 
cell differentiation but inhibited the prolifera-
tion in 3T3-L1 cells. Further study of this mech-
anism indicated a targeted interaction between 
miR-30a-5p and SIRT1 by the complementary 
binding sites. In contrast with miR-30a-5p, 

Figure 5. SIRT1 was targeted by miR-30a-5p. A. The putative binding sites of miR-30a-5p in the 3’UTR of SIRT1 
was predicted using the online software program Targetscan, as well as the mutant in SIRT1 3’UTR. B. Luciferase 
reporter assay revealed the inhibitory effect of miR-30a-5p on the activity of SIRT1. C, D. The expressions of SIRT1 
mRNA and protein in the miR-30a-5p-overexpressed or inhibited 3T3-L1 cells were detected by RT-qPCR or WB as-
say. *P < 0.05, compared with the NC or the anti-NC group.
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Figure 6. SIRT1 inhibited adipocyte differentiation of 3T3-L1 cells. A. The expression levels of SIRT1 mRNA in 3T3-L1 cells transfected with Vector, SIRT1, Scramble, 
and shSIRT1 were examined by RT-qPCR. B-F. Analyses of the PPARγ, C/EBPα, and FABP4 proteins by WB at 8 days after the start of differentiation. G. The quanti-
fication of TG was performed using the TG Content Assay Kit. *P < 0.05, compared with Vector or Scramble group.
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SIRT1 exhibited an inhibitory effect on adipo-
cyte differentiation. 

Differentiation is considered to be a key pro-
cess in the transformation of preadipocytes to 
mature adipocytes. A series of alterations in 
gene expression are required for adipocyte dif-
ferentiation in preadipocytes [23]. A growing 
number of studies have indicated that miRNAs 
play a key role in the regulation of adipogene-
sis. As reported by Chen et al., highly expressed 
miR-146 in mature adipocytes can inhibit cell 
proliferation and induce differentiation in vis-
ceral preadipocytes by directly targeting the 
Kruppel-like transcription factor KLF7 [24]. 
Zhang et al. suggested that the activation of 
miR-140-5p by C/EBPα induces the converting 
of stromal cells and preadipocyte into mature 
adipocytes by targetedly binding the transform-
ing growth factor-β receptor I (Tgfbr1) [25]. 
Moreover, lysine-specific demethylase 6b (Kd- 
m6b) targeted by miR-20a inhibited adipocyte 
differentiation in 3T3-L1, ST2 and C3H10T1/2 
cells [26]. In contrast, miR-139-5p was identi-
fied to be a suppressor of adipocyte differentia-
tion in 3T3-L1 cells, which was reflected by the 
decreased expression of the adipogenesis-
related genes PPARγ, aP2, and FAS [27]. 
Enforced expression of miR-195a retarded the 
accumulation of lipid and reduced the expres-
sion of the adipocyte markers PPARγ and aP2 
both in 3T3-L1 and C3H10T1/2 cells by inter-
acting with Zfp423 [28]. 

MiR-30a-5p, a member of the miR-30 family 
with 22 bp in length, is highly conserved in 
humans. Up to now, a large number of studies 
have proposed the role of the miR-30 family in 
several types of cancers, including glioma [29], 
liver caner [30], non-small cell lung cancer 
(NSCLC) [31], and breast cancer [32]. In recent 
years, a possible involvement of the miR-30 
family in adipogenesis has also been docu-
mented. MiR-30c may function as a promoter 
of adipogenesis by enforcing the expression of 
adipocyte markers and inducing lipid accumu-
lation [33]. This hypothesis is further demon-
strated by Karbiener, who proposed that miR-
30c stimulates adipocyte differentiation by 
co-interacting with PAI-1 and ALK2 [34]. 
Additionally, the miR-30 family exerts a gradual 
upregulation during adipogenic differentiation, 
and the enforced expression of miR-30a and 
miR-30d contributes to the differentiation of 
adipose tissue-derived stem cells towards 

mature adipocytes [35]. In line with the above 
studies, we also observed an elevated expres-
sion of miR-30a-5p and further confirmed the 
stimulatory effect of miR-30a-5p on adipocyte 
differentiation in 3T3-L1 cells, which was 
reflected by the enrichment of PPARγ, C/EBPα, 
FABP4, as well as the increased accumulation 
of TG.

SIRT1 is a mammalian homologue of the silent 
information regulator 2 (Sir2), mainly localized 
in the nucleus. It is convincing that SIRT1 
seems to be a major mediator of cellular metab-
olism by catalyzing NAD-dependent protein 
deacetylation. In differentiated fat cells, a sup-
plement of Sirt1 derives lipodieresis and fat 
loss, and the reduction of fat is enough to pro-
long the murine life-span [36]. SIRT1 is down-
regulated during preadipocyte differentiation, 
and the knockdown of SIRT1 stimulates adipo-
genesis and insulin sensitivity in obesity by the 
induction of the activity of transcription factor 
PPARγ [37]. Enhanced Sirt1 activity in Sirt7-/- 
mice weakens adipocyte differentiation, there-
by reducing lipid accumulation [38]. In view of 
the implication of SIAT1 in adipogenesis, we 
hypothesized that miR-30a-5p might trigger 
adipocyte differentiation by inactivating SIRT1. 
A bioinformatic prediction and luciferase re- 
porter assay validated the true interaction 
between miR-30a-5p and SIRT1 by direct bind-
ing. A gain and loss-of function assay revealed 
that overexpression of SIRT1 impaired adipo-
cyte differentiation, and SIRT1 interference 
enhanced it. 

Conclusion 

In conclusion, miR-30a-5p is gradually upregu-
lated during adipocyte differentiation. The high 
abundance of miR-30a-5p derives cell differen-
tiation and diminishes proliferation in preadipo-
cytes by directly targeting SIRT1. These findings 
indicate that targeting the miR-30a/SIRT1 axis 
might be an effective therapeutic avenue for 
obesity and obesity-related diseases. 
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