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SUMMARY
1. Adipocyte hypertrophy and hyperplasia are important processes in the development of

obesity. To understand obesity and its associated diseases, it is important to elucidate the
molecular mechanisms governing adipogenesis. MiR-375 has been demonstrated to
inhibit differentiation of neurites and participate in the regulation of insulin secretion and
blood homeostasis. However, it is unknown whether miR-375 plays a role in adipocyte
differentiation.

2. To investigate the role of miR-375 in adipocyte differentiation, we compared miR-375
expression level between 3T3-L1 pre-adipocytes and adipocytes using miRNA
microarray and quantitative real-time RT-PCR (qRT-PCR) analysis. Furthermore, we
evaluated the effects of overexpression or inhibition of miR-375 on 3T3-L1 adipocyte
differentiation.

3. In this study, we found that miR-375 expression was increased after induction of
adipogenic differentiation. Overexpression of miR-375 enhanced 3T3-L1 adipocyte
differentiation: as evidenced by its ability to increase mRNA levels of both CCAAT/
enhancer binding proteinα (C/EBPα) and peroxisome proliferator-activated receptor
gamma (PPARγ2) and induction of adipocyte fatty acid-binding protein (aP2) and
triglyceride (TG) accumulation. Furthermore, we found overexpression of miR-375
suppressed phosphorylation levels of extracellular signal-regulated kinases 1/2 (ERK1/2).
In contrast, Anti-miR-375 increased ERK1/2 phosphorylation levels and inhibited mRNA
expression of C/EBPα, PPARγ2 and aP2 in 3T3-L1 adipocyte, accompanied by decreased
adipocyte differentiation.
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4. Taken together, these data suggest that miR-375 promotes 3T3-L1 adipocyte
differentiation, possibly via modulating ERK - PPARγ2 - aP2 pathway.
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INTRODUCTION
Epidemic obesity is now a major health challenge in both developed and developing
countries.1 The excessive growth, differentiation and hypertrophy of adipocytes, the major
cellular component in fat tissue, are fundamental processes in the development of obesity. 2
Thus adipocytes are emerging as major targets in the prevention and treatment of obesity,
type 2 diabetes, and cardiovascular disease. 3 To this end, it is important to understand the
molecular mechanisms governing adipogenesis. The mouse 3T3-L1 pre-adipocyte cell line
is a widely-used adipocyte differentiation model. Upon treatment with a standard cocktail of
hormones, the cells undergo growth arrest, clonal expansion and subsequent terminal
differentiation into mature adipocytes. This process is characterized by the expression of
adipocyte-specific proteins such as aP2 protein, which is under the control of two key
transcription factors: C/EBPα and PPARγ. 4 PPARγ is one of the nuclear receptors and is
phosphorylated at its Ser84 site by ERKs. The ERK-PPARγ pathway is thought to play a
role in adipocyte differentiation. 5–6

MicroRNAs (miRNAs) are short non-coding RNAs that post-transcriptionally regulate gene
expression. 7 MiRNAs have been involved in numerous physiological and pathological
processes, including development,8–9 energy homeostasis,10 sugar and lipid
metabolism,11–13 and tumorigenesis.8,14 Recent findings indicate some miRNAs play a role
in regulating adipocyte differentiation. For instance, miR-143 was up-regulated after
induction of differentiation in human pre-adipocytes and mouse 3T3-L1 cells, and antisense
oligonucleotides against miR-143 blocked adipocyte differentiation.15–16 The miR-103 and
miR-17/92 cluster accelerated adipocyte differentiation, 17–18 while let-7, miR-27 and
miR-27b impaired adipogenesis.19–21 However, it is unknown whether miR-375 plays a role
in adipocyte differentiation. Six years ago, miR-375 was identified as a pancreatic-specific
miRNA implicated in the regulation of insulin secretion.22 Recent studies further
demonstrated that miR-375 is also important in maintaining blood homeostasis and
inhibiting neurite differentiation. 23–25 Based on these observations, we sought to test the
hypothesis that miR-375 is important in the regulation of adipocyte differentiation using an
in vitro 3T3-L1 pre-adipocyte model.

METHODS
Materials

3T3-L1 pre-adipocytes were purchased from the American Type Culture Collection
(Manassas, VA); 3-isobutyl-1-methylxanthine (IBMX), insulin and dexamethasone from
Sigma (St. Louis, MO); Lipofectamine 2000, Trizol reagent and SYBR Green I dye from
Invitrogen (Carlsbad CA); pSilencer™3.1-H1 expression vectors from Ambion (Austin,
TX); polyclonal goat anti-PPARγ2 and anti-aP2, polyclonal rabbit anti-ERK1/2 and anti-
phospho-ERK1/2, and mouse monoclonal anti-β-actin from Santa Cruz Biotechnology
(Santa Cruz, CA).
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Cell culture and induction of differentiation in 3T3-L1 pre-adipocytes
3T3-L1 pre-adipocytes were cultured in Dulbecco’s modified Eagle’s medium (DMEM)
containing 10% fetal bovine serum at 37°C in a 5% CO2 atmosphere. To induce
differentiation, post-confluent 3T3-L1 pre-adipocytes (Day 0) were switched from regular
DMEM growth media to differentiation media (DM) containing 0.5 mmol/L IBMX, 10 mg/
mL insulin and 1 μmol/L dexamethasone, for 48 hrs. Cells were then maintained in DMEM
media containing 10% FBS plus 10 mg/mL insulin, and replenished every other day with
fresh media and insulin until Day 9, when cells were fully differentiated into adipocytes.

MicroRNA microarray analysis
Microarray analysis was performed on 5 μg of total RNA isolated from either 3T3-L1 pre-
adipocytes or fully-differentiated adipocytes, using the μParaflo microfluidic technology
according to the manufacturer’s protocol (LC Sciences, TX, USA). Hybridization was
performed overnight on a microfluidic chip. On the microfluidic chip, each detection probe
consisted of a chemically modified nucleotide-coding segment complementary to a target
miRNA and a spacer segment of polyethylene glycol to extend the coding segment away
from the substrate. The array covered all miRNA transcripts available in the Sanger
miRBase database (release 10). Post-hybridization, detection was achieved using
fluorescence labeling with tag-specific Cy3 and Cy5 dyes. Hybridization images were
collected using a GenePix 4000B laser scanner (Molecular Device, CA, USA) and digitized
using Array-Pro image analysis software (Media Cybernetics, MD, USA). The data were
then analyzed after background subtraction and internal normalization. Fold changes in
miRNA expression were calculated with the ratio of two sets of detected signals
[log2(adipocyte/pre-adipocyte)]. Then, the differences in miRNA expression were assessed
by Student t test. P < 0.05 was considered significant.

Measuring the expressing levels of miRNA-375 by quantitative real-time PCR (qRT-PCR)
The relative expression levels of miR-375 in various samples were determined using a
TaqMan MicroRNA Assay kit (ABI, USA) according to the manufacturer’s instruction.
Briefly, total RNAs from cells were extracted utilizing an RNeasy mini kit. Then 10 ng of
total RNAs were processed for reverse transcription (RT) using the TaqMan MicroRNA
Reverse Transcription kit (ABI, USA). The resulting cDNA products were diluted at 1:20,
and 1.33 μl of the diluted cDNA were used for PCR reaction (in a total volume 20 μl) with 1
μl of TaqMan MicroRNA Assay Mix and 10 μl of 2× TaqMan Universal PCR Master Mix.
PCR reactions were conducted at 95°C for 10 min and then followed by 40 cycles (each
cycle was for 15 s at 95°C, 60 s at 60°C) using an ABI 7900HT fast real-time PCR system.
The highly conserved snRNA U6 was used as an internal normalizing control. The relative
expression ratio of MiR-375 was calculated using the 2−ΔΔCt method.26

Generating and selecting cell clones that stably express miR-375
Oligonucleotides corresponding to the murine precursor sequence of miR-375 were
introduced into pSilencer 3.1-H1 vector to obtain pmiR-375 vector. The introduced
sequences were: sense, 5′-GATCCTTTGTTCGTTCGGCTCGCGTGATTCAAGAG
ATCACGCGAGCCGAACGAACAAATTTTTGGAAA-3′; and antisense, 5′-AGCT
TTTCCAAAAATTTGTTCGTTCGGCTCGCGTGATCTCTTGAATCACGCGAGC
CGAACGAACAAAG-3′. Empty pSilencer™ 3.1-H1 vector was used as a negative control
(pNeg). PmiR-375 or pNeg vector was transfected into 3T3-L1 pre-adipocytes using the
Lipofectamine 2000 according to the manufacturer’s instructions. The stably transfected cell
lines were obtained by G418 selection (800 mg/ml for 15 days) in DMEM growth media.
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Transfection of anti-miR375 oligonucleotides into 3T3-L1 cells
3T3-L1 cells were plated in a six-well plate for 1 day and reached confluence, then cells
were transfected with 2′-O-me-375 oligo (anti-miR-375: 5′-CAGUACUUUU
GUGUAGUACAA-3′), or a control oligo (anti-miR-Con: 5′-CAGUACUUUUGUG
UAGUACAA-3′) (Ambion, Austin, TX, USA) using Lipofectamine 2000 (150 ng of
oligonucleotides were used in each well).

Measuring the mRNA levels of C/EBPa, PPARγ2 and aP2 by qRT-PCR
The qRT-PCR was performed as described previously.27 Briefly, total RNA was extracted
from cells with Trizol reagent according to the manufacturer’s instructions (Invitrogen).
First-strand cDNA was synthesized from 1μg total RNA using an oligo(dT)20 primer. The
mRNA levels of selected genes were quantified using SYBR green PCR master mix in a
LightCycler Real Time PCR system (Bio-Rad, Hercules, CA, USA). The sequences of PCR
primers were as follows: (i) CCAAT/enhancer binding protein α (C EBPα), forward 5′-
CGCAAGAGCCGAGATAAAGC-3′ and reverse 5′-
CGGTCATTGTCACTGGTCAACT-3′; (ii) peroxisome proliferators -activated receptor
(PPARγ2) forward 5′-CGCTGATGCACTGCCTATGA-3′ and reverse 5′-
AGAGGTCCACAGAGCTGATTC C-3′ ; (iii) adipocyte fatty acid binding protein 2 (aP2)
forward 5′-CATGGCCAAGCCCAACAT-3′ and reverse 5′-CGCCC
AGTTTGAAGGAAATC-3′; and (iv)β-actin forward 5′-TGTCCACCTTCCAGCAG
ATGT-3′ and reverse 5′-AGCTCAGTAACAGTCCGCCTAGA-3′. The thermal cycling
programme consisted of 45 cycles (each cycle was for 30 s at 95°C, 30 s at 58°C and 40 s at
72°C). With β-actin as an internal control each sample was measured twice using the
comparative cycle threshold (CT) method.26

Oil Red O staining
Cells were washed twice in phosphate-buffered saline (PBS) and fixed in 10% formalin at
room temperature for 10 min, then stained with Oil Red O (stock solution: 3 mg/mL
dissolved in isopropanol; working solution: 60% Oil Red O stock solution and 40% distilled
water) at 60°C for 10 min and then counterstained with haematoxylin for 1 min.
Microscopic images were obtained from randomly selected fields using an Olympus
microscope (Tokyo, Japan). For quantitative analysis, the stained lipid droplets were
dissolved in 100% isopropanol; then absorbance at 510 nm was obtained.

Triglyceride assay
Cells were washed twice with PBS, collected in saline solution and then sonicated for
homogenization. Total triglyceride levels in cell lysates were measured with high
performance liquid chromatography (HPLC) (results were expressed as milligrams of
triglyceride per milligram of cellular proteins).

Western blotting analysis
Cells were washed twice in ice-cold PBS, and lysed in a buffer containing 10 mmol/L
HEPES (pH7.9), 5 mmol/L MgCl2, 10 mmol/L KCl and 0.5 % NP-40. Cell lysates were
collected by centrifuging at 13000 g for 15 min at 4°C. Protein concentrations in the cell
lysates were determined by BCA assay. Sample proteins (30–50 μg) were separated by 10 or
12% sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) and
transferred to PVDF membranes. The membranes were blocked for 60 min in a buffer
containing 0.1% Tween-20 and 5% milk. Antibodies against ERK1/2, phosphorylated
ERK1/2, PPARγ2 and aP2 were used to identify specific proteins or the specific status of
protein, which were visualized by ECL method described previously.28 Intensity of each
protein band of interest was quantified by densitometry.
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Statistical analysis
Data are presented as the mean ± SD. Two groups were compared by unpaired Student’s t
test and multiple groups were analyzed by one-way analysis of variance (ANOVA) followed
by Dunnett’s test. P < 0.05 was considered significant. All statistical analyses were
performed using SPSS Version11.0 software (SPSS, Chicago, IL).

RESULTS
MiR-375 was upregulated in 3T3-L1 adipocytes

To study the potential role of miRNA in adipogenic differentiation, 3T3-L1 pre-adipocytes
was induced to differentiate into mature adipocytes (Fig. 1A), then we performed miRNA
microarray profiling in 3T3-L1 cells. A total of 28 miRNAs were detected to exhibit
significantly differential expression in 3T3-L1 adipocytes (the Control group) compared to
3T3-L1 pre-adipocytes (the Normal group). Among them, miR-375 was shown to be
significantly upregulated (about 2.65 folds) in 3T3-L1 adipocytes (Table 1). Consistent with
the array results, qRT-PCR analysis further validated that miR-375 was significantly
increased (about 3 folds) in Control group (differentiation group) compared to the Normal
group (Fig 1. B). Together, these data demonstrate that expression level of miR-375 is
elevated during adipogenic differentiation.

MiR-375 promoted 3T3-L1 adipocyte differentiation
To investigate the role of miR-375 in 3T3-L1 adipocyte differentiation, we established 3T3-
L1 cell lines with stable transfection of pmiR-375 and pNeg. QRT-PCR analysis showed
that there were 3.0-fold increases of miR-375 in the pmiR-375 group as comparing to the
pNeg group (vector control), and 2.8-fold increases compared with the Normal group (no
vector and no differentiation). (Fig. 1B). These data verified success in overexpressing
miR-375 in the selected cell line. Overexpression of the miR-375 significantly promoted
adipocyte differentiation, as demonstrated by oil red O staining (Fig. 2A). As shown in Fig.
2A, total lipid accumulation significantly increased in the pmiR-375+DM group compared
with the pNeg+DM group, which was further quantified by measuring optical density (OD)
values at 510 nm (A510) in Oil Red O eluted solutions. There was a substantial (52.8%)
increment in A510 readings in the pmiR-375+DM group as compared to the pNeg+DM
group. Furthermore, triglyceride (TG) content measured by HPLC, was also increased
(21.6%) in the pmiR-375+DM group in comparison to the pNeg+DM group. No difference
in total lipid or TG was detected between the pNeg group+DM and Control group (Fig. 2).

MiR-375 up-regulated mRNA expressions of C/EBPα, PPARγ2 and aP2
Since adipogenesis is characterized by increased expression of key transcription factors (C/
EBPα and PPARγ2) and adipocyte-specific genes (aP2), we then investigated the effects of
miR-375 on the expression of these genes by qRT-PCR during the course of adipocyte
differentiation. The elevated expression levels of C/EBPa, PPARγ2 and aP2 were initially
observed 2 days after differentiation, and peaked in 5 days. MiR-375 significantly enhanced
the mRNA levels of C/EBPα and PPARγ2 by 1.6- to 1.8-fold from day 2 to day 9 during
adipocyte differentiation, as compared with the control group (Fig. 3A and 3B).
Accordingly, MiR-375 also markedly increased aP2 expression (Fig. 3C). In contrast, there
were no significant changes at mRNA expression levels of C/EBPα, PPARγ2 and aP2
between the control and pNeg+DM group. These results indicated that miR-375 stimulated
the gene expression of adipogenic markers during 3T3-L1 adipocyte differentiation.
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Anti-miR-375 inhibited 3T3-L1 adipocyte differentiation
To further verify the effect of miR-375 on 3T3-L1 adipocyte differentiation, we transfected
3T3-L1 pre-adipocytes with a specific miR-375 oligos inhibitor (2′-O-me-375). QRT-PCR
data validated that miR-375 was significantly decreased in cells treated with anti-miR-375
oligo as comparing to the control group. Oil red O staining and qRT-PCR analysis indicated
that downregulation of miR-375 expression led to decreased adipogenic differentiation in
3T3-L1 cells (Fig. 4)

Effect of miR-375 on the protein expression and activation of ERK1/2 in 3T3-L1 adipocytes
Some previous studies have suggested that ERK1/2 pathway was involved in adipocyte
differentiation5–6. To investigate whether miR-375 regulates 3T3-L1 adipocyte
differentiation via ERK1/2 pathway, we performed Western-blot analysis to examine the
effect of miR-375 on the protein expression and activation status of ERK1/2 in 3T3-L1
adipocytes during induction period. No significant differences were observed in the total
ERK levels among these groups. Nevertheless, the phosphorylation of ERK1/2 peaking at
day 2 that was observed in the control group, miR-375 reduced or prevented the increase in
ERK1/2 phosphorylation that was detected at day 2 compared to the control group and pNeg
+DM group. However, anti-miR-375 significantly increased the phosphorylation of ERK1/2.
In contrast, there were no significant differences in phosphorylation levels of ERK1/2
among the Control group, pNeg+DM group and anti-miR-Con group (Fig. 5).

Effect of miR-375 on PPARγ2 and aP2 protein expression in 3T3-L1 cells
To determine whether miR-375 impacted on the downstream molecules of ERK signaling,
we analyzed the protein expression of PPARγ2, a known key transcriptional factor in the
adipogenic process. 4 In addition, we examined the protein expression of aP2, a hallmark of
adipogenesis, and one of the targeted genes of PPARγ2 during adipocyte differentiation.4 As
shown in Fig. 6, PPARγ2 and aP2 protein levels substantially increased on day 9 in the
Control group, which further enhanced in the pmiR-375+DM group compared with the
Control group and pNeg+DM group. However, the protein expression of PPARγ2 and aP2
was significantly reduced in the anti-miR-375 group compared with the Control group and
anti-miR-Con group. There was no significant difference of PPARγ2 or aP2 protein
expression among the control group, pNeg+DM group and anti-miR-Con group.

DISCUSSION
Adipocyte differentiation requires a highly orchestrated series of changes of gene expression
in precursor cells. 4 Although PPARγ and C/EBPα have been identified as key regulators in
adipogenesis, 4 the detailed molecular mechanisms remain to be fully elucidated. In the
present study, we have identified miR-375 as a novel player in promoting adipocyte
differentiation, as evidenced by its dramatic increase during adipogenic process, its ability to
accelerate intracellular triglyceride accumulation (Fig. 1–2), as well as increasing mRNA
and protein expression of several adipogenic marker genes (Fig. 3 & Fig. 6). Our results are
in general agreement with recent publications in which various miRNAs were shown to
participate in the regulation of adipocyte differentiation. 15–21 MiR-375 has been recently
reported to negatively regulate glucose-stimulated insulin secretion by controlling the level
of myotrophin.22 It also modulates β-cell functions by targeting PDK1 and maintains normal
pancreatic α and β-cell mass.24, 29 MiR-375 has also been reported to mediate neurite
differentiation, 25 However, our data reveal a new role for miR-375 in another physiological
process, namely adipocyte differentiation.

What are the underlying mechanisms by which miR-375 promotes adipocyte differentiation?
We found that overexpression of miR-375 decreased ERK1/2 phosphorylation, while anti-
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miR-375 significantly increased the phosphorylation of ERK1/2 in 3T3-L1 adipocytes (Fig.
5). Several laboratories have reported a role of ERK1/2 in regulating adipogenesis, but these
conclusions have been controversial. Some studies reported that activation of ERK1/2 by
various effectors blocked adipogenesis, 5, 30 whereas others indicated a requirement for
rapid transient activation of ERK for either clonal expansion or adipocyte
differentiation. 31–32 To explain these apparently contradictory results of ERK activation on
adipogenesis, it has been speculated that activation of ERK might have opposing effects
during adipogenesis. In early during adipocyte differentiation, ERK has to be activated for a
proliferative step, but later in adipocyte differentiation, ERK needs to be shut off to prevent
PPARγ phosphorylation. 33 Thus, it is likely that ERK activation is tightly and temporally
controlled, since under certain conditions ERK activity may be required for adipocyte
differentiation, while in other conditions ERK activity may impair adipocyte differentiation.
Our data support the notion that the ERK1/2 pathway plays a negative role in 3T3-L1
adipocyte differentiation,5, 30 which we suggest is mediated by miR-375 (Fig. 5). Further,
our data suggest that downstream targets of the ERK pathway are also regulated by
miR-375. PPARγ2, a key adipogenic transcription factor, has been shown to be negatively
regulated by ERK.34–35 Both the protein and mRNA levels of PPARγ2 were significantly
increased in adipocytes overexpressing miR-375 as compared to those in adipocytes stably
expressing pNeg (Fig. 2 & 6). In addition, the protein and mRNA levels of aP2, one of the
target genes for PPARγ2,4 were also increased in the pmiR-375+DM group compared with
the Control and pNeg+DM group (Fig. 2 & 6). By contrast, treatments with anti-miR-375
oligos significantly inhibited PPARγ2 and aP2 protein expression in these cells (Fig. 6).
Taken together our data suggest that the increased expression of PPARγ2 and aP2 may be
due to the release of inhibitory effects on PPARγ2 by ERK, whose activation is suppressed
by miR-375 (Fig. 5). The exact molecular mechanisms by which ERK activation might
suppress the expression of PPARγ2 remain to be delineated.

Recent reports indicate that myotrophin and PDK1 are targets of miR-375 in mediating
insulin secretion and β-cell functions, respectively.22,24 Even though we demonstrated that
miR-375 modulates the activation of ERK, but not its expression during adipocyte
differentiation (Fig. 4), the exact target gene(s) of miR-375 remain to be identified during
the process. At this time, it is difficult to determine whether the promotional effect of
miR-375 on adipocyte differentiation is solely mediated through ERK pathway or through
other unknown miR-375 targets. Further investigation is required.

In conclusion, the present study provides evidence that miR-375 promotes 3T3-L1 pre-
adipocyte differentiation that maybe mediated through the ERK- PPARγ2 -aP2 pathway.
Therefore, miR-375 is a potential target for designing therapeutic interventions in the
treatment and prevention of obesity, type 2 diabetes, and metabolic syndrome.
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Fig. 1. MiR-375 expression is upregulated during 3T3-L1 adipocyte differentiation
A:Representative microscopic images of 3T3-L1 pre-adipocytes (Normal) and 3T3-L1
adipocytes (Control); B: Relative expression ratio of miR-375 was measured by qRT-PCR
as described in the Methods in Normal, Control, and 3T3-L1 pre-adipocytes that stably
expressed pmiR-375 (pmiR-375) and pNeg (pNeg). The expression levels of miR-375 in the
Normal cells were considered as 1, its relative expression levels in other groups were
presented as a ratio with that of Normal cells. Data were expressed as the mean ± SD (n =
3). ** P< 0.01. Scale bar = 10 μm.
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Fig. 2. Overexpression of MiR-375 promoted adipocyte differentiation in 3T3-L1 cells
3T3-L1 pre-adipocytes of Normal, pmiR-375 and pNeg were induced to differentiate into
adipocytes with differentiation media (DM) as the Control group, pmiR-375+DM group and
pNeg+DM group, respectively. The assays were performed on fully differentiated
adipocytes (Day 9). (A) Oil Red O staining. (B) The amount of Oil Red O was quantified
after extraction with isopropanol by reading optical density (OD) at 510 nm. (C)
Triglyceride content was measured using the HPLC method. Data are expressed as the mean
± SD (n=3). ** P< 0.01. Scale bar = 10 μm.
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Fig. 3. MiR-375 up-regulated mRNA expressions of C/EBPα, PPARγ2 and aP2
3T3-L1 cells were induced to differentiate as described in the methods. mRNA levels of C/
EBPα, PPARγ2 and aP2 were examined by qRT-PCR at day 0, 2, 5, 9. Results were
reported as change relative to the mRNA level of each gene on Day 0. Data are the mean ±
SD (n = 3). * P < 0.05; ** P < 0.01.

Ling et al. Page 12

Clin Exp Pharmacol Physiol. Author manuscript; available in PMC 2012 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig 4. Inhibition of miR-375 decreased adipocyte differentiation in 3T3-L1 cells
(A) MiR-375 levels were determined in control oligo (Anti-miR-Con) or 2′-O-me-375 (Anti-
miR-375) transfected-3T3-L1 cells using qRT-PCR. Relative expression levels were
obtained as described for Fig. 1B. (B) Total RNA was extracted from differentiated 3T3-L1
cells on Day 9. Gene expression of C/EBPα, PPARγ2 and aP2 was quantified by qRT-PCR
for three independent experiments. Relative mRNA expression was calculated as relative
change from the Control group level. (C) Oligonucleotide-transfected -3T3-L1 cells were
grown to confluence, and adipogenic differentiation was induced for 9 days. Subsequently,
the cells were stained with Oil Red O. Data are the mean ± SD (n = 3). ** P < 0.01. Scale
bar = 10 μm.
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Fig. 5. Effects of miR-375 on protein expression and activation of ERK1/2 in 3T3-L1 adipocytes
Adipocyte differentiation was induced in 3T3-L1 cells in DM. Cell lysates were collected at
indicated times of differentiation and subjected to Western blot analysis using antibodies
specific for phosphorylated or total ERK1/2. Data are the mean ± SD (n = 3). * P < 0.05; **
P < 0.01.
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Fig. 6. Effects of miR-375 on PPARγ2 and aP2 protein expression in 3T3-L1 cells
PPARγ2 and aP2 protein levels were measured by Western blot analysis in 3T3-L1 cells at
differentiation day 9. Representative immunoblots and densitometric analysis on the specific
protein levels normalized to internal β-actin level are reported: PPARγ2 in panel A and aP2
in panel B. Data are expressed as the mean ± SD (n=3). **P<0.01. 1: Control group; 2:
pmiR-375+DM group; 3: pNeg+DM group; 4: Anti-miR-375 group; 5: Anti-miR-Con group
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