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Abstract. miRNAs are important factors involved in the 
regulation of tumor development. miR‑1291 was found to 
have regulatory effects in many tumors, but its role in prostate 
cancer (PCa) still remains unclear. We explored the expres-
sion of miR‑1291 in PCa to reveal its role in regulating the 
progression of PCa as  well  as its underlying mechanism. 
Reverse transcription‑quantitative polymerase chain reac-
tion (RT‑qPCR) was used to detect the expression of miR‑1291 
in PCa tissues and cell lines compared to normal tissues and 
cell lines. miR‑1291 mimics and inhibitors were applied to 
overexpress or inhibit the level of miR‑1291 in PCa cells. The 
ability of cell proliferation was measured using MTT assay, 
and cell cycle distribution was determined by flow cytometry. 
The potential target of miR‑1291 was identified via western 
blot analysis and luciferase assays. Then a xenograft model 
was established to explore the function of miR‑1291 in PCa 
in  vivo. The results revealed that the expression level of 
miR‑1291 was significantly lower in the PCa tissues than 
that in the normal adjacent tissues. In PCa‑derived cells, 
there was also a downregulated expression level of miR‑1291. 
Overexpression of miR‑1291 obviously inhibited DU‑145 cell 
proliferation and induced cell cycle transition from G0/G1 
to S phase. However, inhibition of miR‑1291 promoted the 
growth of LNCaP cells, and promoted the cell cycle transi-
tion to S phase and G2/M phase. MED1 was proven to be a 
potential target gene of miR‑1291, and miR‑1291 significantly 
inhibited its expression. At the in vivo level, overexpression 
of miR‑1291 inhibited the growth of xenograft tumors and 
significantly inhibited the expression of MED1 protein. Our 
study demonstrated that miR‑1291 inhibits cell proliferation 
and tumorigenesis of PCa via MED1, which might provide a 
novel target for PCa diagnosis and biological therapy.

Introduction

According to the latest cancer data, prostate cancer  (PCa) 
has the highest incidence of cancers among male tumors 
worldwide. New cases in the United States in 2017 accounted 
for 19% of total malignancies (1). Although the treatment of 
PCa has achieved curative effect, and the 5‑year survival rate 
of PCa is relatively optimistic compared to other malignant 
tumors (2‑4), there are still many problems that need to be 
solved in the diagnosis and treatment of PCa. Finding more 
effective biological diagnostic and therapeutic targets remains 
a hot topic in PCa research (5,6).

MicroRNAs are a type of specific RNA molecules of 
20‑22 nucleotides in length that can inhibit the expression of 
target genes through specific binding to the 3'‑untranslated 
region (3'‑UTR) of their target genes, thereby exerting their 
role in regulating various molecular biological processes (7,8). 
In tumors, miRNAs affect the biological behavior in many 
aspects such  as tumor occurrence, metastasis, invasion, 
microenvironment, and autophagy (9‑11). Several miRNAs 
have been identified to be involved in the development and 
progression of PCa. miR‑34a could inhibit PCa stem cells and 
invasion directly through repressing the expression of CD44, 
miR‑195 targets RPS6KB1, inhibits PCa proliferation and 
metastasis, and also, miR‑409‑3p/‑5p promotes the develop-
ment, and metastasis to bone via epithelial‑to‑mesenchymal 
transition (12‑14). In addition, miR‑940 has been shown to 
suppress PCa cell invasion and migration via inhibiting the 
expression of MIEN1 (15).

miR‑1291 has been reported to be involved in the regu-
lation of multiple cancers. In different types of cancers, it 
could regulate the growth and metastasis of tumor cells by 
regulating different specific target genes. For example, in 
pancreatic cancer, it suppresses tumorigenesis and cell growth 
via targeting the FOXA2‑AGR2 axis; in esophageal squamous 
cell cancer, it inhibits cell proliferation and invasion through 
mucin 1 and accelerates cell apoptosis; in renal cell carci-
noma, it functions as a tumor suppressor by regulating glucose 
transporter 1 (16‑18). Also, together with miR‑133, miR‑1291 
acts as angio‑miR to modulate HUVEC angiogenesis (19). 
However, in PCa, the expression and role of miR‑1291 have 
not been studied yet.

In this study, we first detected the expression level of 
miR‑1291 in surgically removed PCa tissues compared to 
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adjacent normal tissues. Also, the expression of miR‑1291 
in PCa cell lines was measured. With 3‑(4,5‑dimethylthi-
azol‑2‑yl)‑2,5‑diphenyltetrazolium bromide (MTT) assay and 
cell cycle detection, we demonstrated that miR‑1291 could 
affect the cell proliferation of PCa cells. Moreover, MED1 
was identified as a direct target for miR‑1291 in PCa. Taken 
together, miR‑1291 was found to act as a tumor suppressor 
in PCa via MED1 and has tpotential to be a diagnostic and 
therapeutic target.

Materials and methods

Patients and tissue samples. All 98 paired PCa tissues and 
adjacent normal tissues were obtained from male patients 
(72.1±6.3 years of age) who underwent surgical treatment in 
Tongde Hospital of Zhejiang Province  (Hangzhou, China) 
between June 2014 and August 2017. None of the patients 
received preoperative radiotherapy or chemotherapy. All 
samples were immediately stored in liquid nitrogen after exci-
sion. The experiments were approved by the Ethics Committee 
of Tongde Hospital of Zhejiang Province and all the patients or 
the guardians signed an informed consent.

Cell lines and culture. The four cell lines, including three 
PCa‑derived cell lines DU‑145 (cat. no. BNCC338240), PC3 
(cat. no.  BNCC337715), LNCaP  (cat. no.  BNCC337702) 
and one normal prostate epithelial cell line RWPE‑1  (cat. 
no.  BNCC100292), were obtained from BeNa Culture 
Collection Co.  (Beijing, China; http://www.bnbio.com/). 
Dulbecco's modified Eagle's medium  (DMEM; Thermo 
Fisher Scientific, Inc., Waltham, MA, USA) containing 10% 
fetal bovine serum  (FBS) and 1% penicillin‑streptomycin 
solution (both from Gibco; Thermo Fisher Scientific, Inc., 
Rockville, MD, USA) was utilized to maintain the cells. The 
cells were cultured in moist air at 37˚C containing 5% CO2.

RNA isolation and reverse transcription‑quantitative poly‑
merase chain reaction  (RT‑qPCR). For PCa and normal 
tissues, a total of 1 ml TRIzol solution (Invitrogen; Thermo 
Fisher Scientific, Inc.) was added for lysis. For experimental 
cells, 3x105 cells were lysed by adding 1 ml TRIzol solution. 
The total RNA was measured for purity concentration by a 
UV spectrophotometer  (Hitachi, Ltd., Tokyo, Japan) and 
stored at ‑80˚C.

The PrimeScript RT reagent (Takara Bio, Inc., Kusatsu, 
Japan) was used to perform reverse transcription according 
to the manufacturer's instructions. The SYBR‑Green Master 
Mix I (Takara Bio, Inc.) was employed to perform the RT‑qPCR 
using the ABI 7500 Fast Real‑Time PCR System  (Applied 
Biosystems, Inc.; Thermo Fisher Scientific, Inc., Foster City, 
CA, USA). U6 was applied as internal control for all miRNA 
samples and GAPDH for all mRNA samples. The reaction 
steps were as follows: pre‑denaturation for 30  sec at 95˚C; 
followed by 45 cycles of 5 sec at 95˚C and 30 sec at 60˚C per 
cycle, and finally a dissolution medium was added. The relative 
expression levels were measured using the 2‑ΔΔCq method (20). 
All primer probes were designed by Guangzhou RiboBio Co., 
Ltd. (Guangzhou, China). Each experiment was performed in 
triplicate. The primers sequences used were as follows: MED1 
forward, 5'-CCT TTA GAA AGG CAG AAC TCC TCT TCC 

GGA TCA CCC CGG-3' and reverse, 5'-CCG GGG TGA TCC 
GGA AGA GGA GTT CTG CCT TTC TAA AGG-3'; miR-1291 
forward, 5'-ACA CTC CAG CTG GGT GGC CCT GAC TGA 
AGA CC-3' and reverse, 5'-TGG TGT CGT GGA GTC G-3'; 
GAPDH forward, 5’-TGA CTT CAA CAG CGA CAC CCA-3' 
and reverse, 5'-GGA GTG TTG GAG AAG TCA TAT TAC-3'; 
U6 forward, 5'-CTC GCT TCG GCA GCA CAT AT-3' and 
reverse, 5'-TTG CGT GTC ATC CTT GCG-3'.

Cell transfection of miR‑1291 and pcDNA‑MED1. miR‑1291 
mimics, negative control (NC), inhibitors, inhibitors negative 
control (INC) and pcDNA‑MED1 were designed and synthe-
sized by the Guangzhou RiboBio Co., Ltd. For transfection, 
appropriate amount of cells was planted in a 6‑well plate. 
When the confluence reached 50‑60%, the appropriate amount 
of miR‑1291 mimics, NC, inhibitors, INC or pcDNA‑MED1, 
were added, using Lipofectamine (Invitrogen; Thermo Fisher 
Scientific, Inc.) according to the manufacturer's instructions. 
The efficiency of transfection was determined using RT‑qPCR.

MTT assay. MTT assay was applied to detect cell proliferation. 
A total of 3.5x103 cells were seeded into 96‑well plates per well 
after treatment with miR‑1291 mimics, NC, inhibitors or INC. 
At 0, 24, 48 and 72 h, 0.5 mg/ml MTT buffer (Thermo Fisher 
Scientific, Inc.) was added per well and cells were cultured for 
2 h in darkness. Next, the absorbance at 490 nm was detected 
using a spectrophotometer  (Bio‑Rad Laboratories, Inc., 
Hercules, CA, USA). The experiment was repeated 3 times.

Cell cycle detection. Cell cycle distribution was detected using 
a flow cytometer (FACSCalibur; BD Biosciences, Franklin 
Lakes, NJ, USA). DU‑145 and LNCaP cells after miR‑1291 
mimics or inhibitor treatment were harvested and washed with 
phosphate‑buffered saline (PBS) buffer. After centrifugation, 
at 20˚C for 5 min at 1,500 x g, cells were re‑suspended in 
500 µl binding buffer containing 1% propidium iodide (PI; 
Vazyme, Nanjing, China). Human TruStain FcX™  (cat. 
no. 422301; BioLegend, Inc., San Diego, CA, USA), used as 
the blocking solution, was added to the cells for incubation at 
room temperature for 5 min. Then, the cell cycle distribution 
was measured and recorded. Data were analyzed using the 
CellQuest Pro software (version 3.3; BD Biosciences).

Luciferase assay. The constructed 3'‑UTR sequence contai
ning wild‑type or mutated miR‑1291 binding sequence of 
MED1 was inserted into the pLG3 promoter vector (Promega 
Corpo., Madison, WI, USA), respectively (pLG3‑MED1‑WT 
or pLG3‑MED1‑Mutant). DU‑145 cells were seeded in 
6‑well plates and transfected with pLG3‑MED1‑WT or 
pLG3‑MED1‑Mutant, miR‑1291 mimics and NC using 
Lipofectamine 3000 (Invitrogen; Thermo Fisher Scientific, 
Inc.). After 48 h, the relative luciferase activity was measured 
using the Luciferase assay kit (Promega Corp.).

Western blot analysis. Protein was extracted using the RIPA 
solution containing 0.5  M EDTA, protease inhibitors and 
phosphatase inhibitors  (both from Beyotime Institute of 
Biotechnology, Shanghai, China). Then, the protein sample 
was mixed with SDS‑PAGE protein loading buffer (Beyotime 
Institute of Biotechnology) in a ratio of 1:4. The sample was then 



ONCOLOGY LETTERS  17:  3253-3260,  2019 3255

placed in boiling water for 5 min. A total of 30 µg of protein 
were loaded per lane for the electrophoresis. Proteins were 
separated by 10% SDS‑PAGE and transferred to polyvinylidene 
fluoride (PVDF) membranes (EMD Millipore, Billerica, MA, 
USA). After being blocked with 5% BSA for 2 h, the membranes 
were incubated at 4˚C with specific primary antibodies. Rabbit 
polyclonal MED1 antibody (dilution, 1:1,000; cat. no. ab64965) 
and rabbit polyclonal GAPDH antibody  (dilution, 1:2,000; 
cat. no. ab37168) were purchased from Abcam (Cambridge, 
MA, USA). Membranes were then incubated with secondary 
goat anti-rabbit (HRP) IgG antibody (dilution, 1:2,000; cat. 
no. ab6721; Abcam) for 2 h at room temperature and then washed 
3 times with TBST (Beyotime Institute of Biotechnology). The 
secondary antibody was detected with an enhanced chemilu-
minescence (ECL) system (Pierce Biotechnology, Inc.; Thermo 
Fisher Scientific, Inc., Rockford, IL, USA). The experiments 
were performed in triplicate. The gray value was analyzed using 
ImageJ software (version 1.38; National Institutes of Health, 
Bethesda, MD, USA).

Xenograft assay. Thirty nude male mice, weighing 18-22 g, 
were purchased from the Beijing Weitong Lihua Experimental 
Animal Technology Co., Ltd. (Beijing, China) to be used in 
the xenograft model. The mice were housed in a tempera-
ture controlled room (21±2˚C), on a 12:12-h light/dark cycle 
(lights on at 06:00), and had free access to water and food. 
The experiment was approved by the Ethics Committee of 
Tongde Hospital of Zhejiang Province. The 5-6 weeks‑old 
mice were injected with 1x106 miR‑1291 mimics or NC 
treated DU‑145 cells. The cells were re‑suspended in 100 µl 
PBS and injected subcutaneously on the flank of the mouse. 
Every week, the length and width of the xenograft tumors were 
measured and their volume was calculated using the formula 
0.5 x Length x Width2. After 5 weeks, mice were sacrificed 
and the tumors were removed and weighed. Then, the mRNA 
and protein of xenografts were extracted, and immunohisto-
chemistry (IHC) was used to detect the expression of MED1.

IHC analyses of MED1. Xenograft tissues were formalin 
fixed and paraffin embedded, and then, 4‑mm sections were 
mounted on slides. After antigen retrieval and non‑specific 
serum closure, the slides were attained with rabbit poly-
clonal MED1 antibody (dilution, 1:100; cat. no.  ab64965; 

Abcam) and then incubated for 2 h at 37˚C. After incubation 
with secondary goat anti-rabbit (HRP) IgG antibody (dilu-
tion, 1:500; cat. no. ab6721; Abcam) for 1 h at 37˚C, DAB 
reagents  (Guangzhou RiboBio Co., Ltd.) and hematoxylin 
were used for color development. The expression of MED1 
in xenograft tumor sections was described and photographed 
using light microscopy (BX-42; Olympus Corp., Tokyo, Japan) 
with a magnification of x400.

Statistical analysis. t‑test and ANOVA test, followed by the 
Least Significant Difference post hoc test, were realized by 
Statistical Product and Service Solutions (SPSS) 18.0 version 
software (SPSS, Inc., Chicago, IL, USA) and GraphPad prism 
version 6.0 software (GraphPad Software, Inc., La Jolla, CA, 
USA) to analyze the differences. Pearson's correlation test was 
used to investigate the correlation between miR-1291 expres-
sion and the MED1 mRNA level. All the results are expressed 
as mean ± SD. P<0.05 was considered to indicate a statistically 
significant difference.

Results

miR‑1291 is downregulated in PCa tissues and cell lines. To 
study the relationship of miR‑1291 and PCa, we detected the 
expression level of miR‑1291 in 98 paired PCa tissues and adja-
cent normal tissues. As shown in Fig. 1A, the expression level 
of miR‑1291 in PCa tissues was significantly lower than that 
in adjacent normal prostate tissues. Also, we obtained three 
PCa‑derived cell lines and measured their miR‑1291 level 
compared to the normal prostate epithelial cell line RWPE‑1. 
The expression of miR‑1291 in PCa cells was obviously lower 
than RWPE‑1 cells  (Fig.  1B). These results indicate that 
miR‑1291 might act as a tumor suppressor in PCa.

Ectopic miR‑1291 effect on cell proliferation and cell cycle of 
PCa. To further study the effects of miR‑1291 on PCa cells, 
we established miR‑1291 up‑ and downregulated cells using 
miR‑1291 mimics and inhibitors. DU‑145 cells transfected 
with miR‑1291 mimics showed an increased miR‑1291 level 
compared to the NC group (Fig. 2A), while LNCaP cells trans-
fected with miR‑1291 inhibitors showed a decreased miR‑1291 
level compared to the INC group (Fig. 3A). Using MTT assay, 
we explored the cell proliferation ability and found that 

Figure 1. miR‑1291 expression in PCa tissues and cell lines. (A) The expression levels of miR‑1291 in PCa tissues as well as in the paired adjacent prostate 
tissues were analyzed by RT‑qPCR. (B) miR‑1291 expression in RWPE‑1 cells and PCa cell lines (DU‑145, PC3, LNCaP). Data are shown as mean ± SD of 
three separate experiments. *P<0.05 and ***P<0.001. PCa, prostate cancer.
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overexpression of miR‑1291 obviously inhibits cell growth of 
DU‑145 cells (Fig. 2B), but knockdown of miR‑1291 promotes 
the proliferation of LNCaP cells (Fig. 3B). Furthermore, flow 
cytometry detection revealed that miR‑1291 mimics induces 
cell cycle arrest in G0/G1 phase while miR‑1291 inhibitors 
promote cell cycle transition from G0/G1  phase to S  and 

G2/M phase. These data indicate that miR‑1291 inhibits cell 
proliferation and induces cell cycle arrest of PCa cells.

MED1 is a direct target of miR‑1291 in PCa. To explain 
the underlying mechanism of miR‑1291 in PCa, due to 
miRNAs and whether they play their roles via binding to the 

Figure 2. Overexpression of miR‑1291 inhibits proliferation and induced cell cycle of DU‑145 cells. (A) DU‑145 cells were transfected with miR‑1291 mimics 
or NC. (B) Cell viability was detected by MTT assay. (C) After transfection for 48 h, DU‑145 cells were stained with PI, and the distributions of cell cycle were 
determined using flow cytometric analysis. *P<0.05, **P<0.01 and ***P<0.001. NC, negative control; PI, propidium iodide.

Figure 3. Downregulation of miR‑1291 promotes proliferation and cell cycle of LNCaP cells. (A) LNCaP cells were transfected with miR‑1291 inhibitors or 
INC. (B) Cell viability was detected by MTT assay. (C) After transfection for 48 h, LNCaP cells were stained with PI, and the distribution of cell cycle was 
determined using flow cytometric analysis. *P<0.05 and **P<0.01. INC, inhibitor negative control; PI, propidium iodide.
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3'‑UTR of their target genes, we searched several databases 
including miRWalk (http://mirwalk.umm.uni-heidelberg.de/), 
TargetScan (http://www.targetscan.org), PicTar (https://pictar.
mdc-berlin.de/) and miRanda (http://www.microrna.org/). 
After cross‑checking, we found MED1 as a potential target 
for miR‑1291. Using dual‑luciferase assay, we employed pLG3 
promoter vector containing wild‑type and mutant 3'‑UTR 
of MED1 to verify our hypothesis (Fig. 4A). The luciferase 
activity of the wild‑type group showed a markedly decrease 
while the mutant group showed no difference compared 
to each relative control group  (Fig. 4B). We also detected 
the MED1 protein  level in established cells by western 
blot analysis and found that MED1 expression was lower in 
miR‑1291 upregulated DU‑145 cells while higher in miR‑1291 
downregulated LNCaP cells compared to the relative negative 
control group (Fig. 4C and D). Furthermore, the mRNA level 
of MED1 in 98 paired PCa tissues was measured and it was 
found to be significantly increased than that in the adjacent 
normal tissues (Fig. 4E). Moreover, we analyzed the relation-
ship of miR‑1291 and MED1 in PCa tissues and verified an 
obvious negative correlation between them (R2=0.6319, 
P<0.001). Our results suggest that MED1 as a direct target for 
miR‑1291 in PCa.

Overexpression of MED1 restored the effect of miR‑1291 
upregulation. To further identify our assumption, we over
expressed MED1 in miR‑1291 mimics‑treated DU‑145 
cells. The MED1 protein level was obviously restored by 
pcDNA‑MED1  (Fig.  5A). Using MTT assay, we found 
that the inhibition effect of miR‑1291 on cell proliferation 
was restored by overexpression of MED1 (Fig. 5B). Also, 
upregulation of MED1 reversed the effect of miR‑1291 on 
cell cycle (Fig. 5C). These results demonstrate that miR‑1291 
functions as a tumor suppressor in PCa via repressing MED1 
expression.

miR‑1291 inhibits tumor growth in vivo. To explore the influ-
ence of miR‑1291 in PCa in vivo, we constructed a xenograft 
model using nude mice. As clearly shown in Fig. 6A, tumors 
grew significantly slower in miR‑1291 mimics‑treated group 
than the NC group. Also, we measured the weight of xenografts 
and found that the weight of miR‑1291‑upregulated group 
was obviously lower than that of the control group (Fig. 6B). 
Furthermore, the expression of miR-1291 and MED1 was 
detected using RT-qPCR. The MED1 expression was remark-
ably lower in miR-1291 mimics group compared with the 
NC group (Fig. 6C and D). Also, we detected MED1 protein 

Figure 4. miR‑1291 targets MED1 in PCa. (A) The predicted binding site of miR‑1291 at the MED1 mRNA 3'‑UTR. (B) A luciferase reporter assay using 
pMIR‑REPORT (vector), pMIR‑REPORT MED1‑3'‑UTR‑WT, or MED1‑3'‑UTR‑Mut plasmid in DU‑145 cells transfected with the miR‑1291 mimics or NC. 
(C and D) Western blot analysis of MED1 protein in established DU‑145 and LNCaP cells. (E) The expression of MED1 mRNA in PCa specimens and paired 
adjacent normal tissues was analyzed by RT‑qPCR. (F) Correlation between miR‑1291 expression and the MED1 mRNA level in PCa specimens (R2=0.6319, 
P<0.001). *P<0.05, **P<0.01 and ***P<0.001. PCa, prostate cancer; 3'‑UTR, 3'‑untranslated region; NC, negative control.
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Figure 6. miR‑1291 inhibits cell growth of PCa in vivo. (A) Tumor growth curves of xenografts. (B) The weight of xenografts was analyzed. (C) The expression 
of miR‑1291 in xenografts was analyzed by RT‑qPCR. (D) The expression of MED1 mRNA in xenografts was analyzed by RT‑qPCR. (E) The expression of 
MED1 protein in xenografts was analyzed by IHC (magnification, x400). *P<0.05 and **P<0.01. PCa, prostate cancer; IHC, immunohistochemistry.

Figure 5. MED1 overexpression restores miR‑1291‑mediated inhibition of the growth of DU‑145 cells. (A) Western blot analysis of MED1. GAPDH was used as 
an internal control. (B) Analysis of cell proliferation ability by MTT assay in control, mimics, or mimics + MED1 treated DU‑145 cells. (C) The distributions 
of cell cycle were determined. Data are presented as mean ± SD of three replicates. *P<0.05, **P<0.01 and #P<0.05.
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expression in xenografts using IHC and MED1 level decreased 
in the miR‑1291 upregulation group (Fig. 6E). These results 
indicate that miR‑1291 could inhibit PCa cell growth in vivo 
via downregulating MED1.

Discussion

With the increase of the incidence of PCa, exploring the patho-
genesis and progression of PCa has become an increasingly 
important research topic (3). In the present study we identi-
fied for the first time, up to our knowledge, that miR‑1291 is 
significantly downregulated in PCa tissues and cells compared 
to normal tissues and cell lines. This result predicts that 
miR‑1291 may serve as a new target in the pathogenesis and 
development of PCa.

As important factors regulating the progression of tumors, 
miRNAs have been reported to participate in the tumorigen-
esis and metastasis of PCa (21,22). In the present study, we 
overexpressed and knocked down miR‑1291 levels in PCa cell 
lines using miR‑1291 mimics and inhibitors, and performed 
several functional experiments to confirm the role of miR‑1291 
in PCa. Upregulation of miR‑1291 significantly inhibited PCa 
cell proliferation and cell cycle transition while downregula-
tion of miR‑1291 promoted cell growth. These assays indicate 
that miR‑1291 could function as a tumor suppressor in PCa. 
Furthermore, we verified MED1 as a direct target for miR‑1291 
in PCa via western blot analysis and luciferase assay. To our 
best knowledge, this is the first study to validate the relation-
ship between miR‑1291 and MED1 in PCa.

MED1 is a subunit of MED family which is a multipro-
tein complex and regulates eukaryotic mRNA synthesis (23). 
MED1 has been identified to play a role in the progression 
of several tumors. It acts as an antitumor gene in lung cancer 
and melanoma via inhibiting metastasis and invasion of 
cells (23,24). In PCa, MED1 functions as a target of miR‑205 
and upregulation of MED1 has been associated with a poor 
prognosis of PCa (25). Furthermore, loss of MED1 obviously 
reduces proliferation of PCa cells (26,27). In this study, we 
found that MED1 is inhibited by miR‑1291 overexpression 
and its low expression causes the decrease of PCa cell growth, 
in consistency with the previously reported conclusions. 
Furthermore, we restored MED1 expression in miR‑1291 over-
expressed DU‑145 cells and the ability of cell proliferation was 
restored. Taken together, we validated that miR‑1291 inhibited 
PCa cell proliferation via repressing MED1.

We further constructed a xenograft model to verify the 
function of miR‑1291 in PCa in vivo. With miR‑1291 mimic 
treatment, tumors grew obviously slower than the control 
group and showed higher miR‑1291 expression but lower 
MED1 level. Clearly, the protein level of MED1 in xeno-
graft was repressed by miR‑1291. In combination with the 
results of previous in vitro experiments, we have reason to 
believe that miR‑1291 could inhibit PCa tumorigenesis and 
progression through MED1. Although regulation of miR‑1291 
in PCa is likely a more complex network‑like system, this 
study explains to a certain extent the role and mechanism of 
miR‑1291 in PCa.

In conclusion, this study demonstrated that miR‑1291 
participates in the regulation of PCa progression and regulates 
cell proliferation by downregulating MED1 expression in vitro 

and in vivo. These findings might suggest miR‑1291 as a novel 
target for PCa biological diagnosis and therapy.
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