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Introduction  
        Prostate cancer is the most common male 
malignancy, despite  advances in diagnosis and 
treatment, it is still a great  cause of  mortality 
and morbidity around the world(1) miRNAs are 
small non coding RNAs consisting of (19-25) 
nucleotides that have  the ability to control 
several gene targets ,so play a role in the 
regulation of various biological and pathological 
pathway , such as formation and progression 
cancer( 2 )..MiRNA studies showed that miRNAs 
can control gene transcription either alone or in 
combination with other transcription factors, 
resulting in disrupted cellular processes in 
prostate cancer, they also play an essential role 
in cancer development, with many miRNAs 

influencing cancer cell transformation, 
metastasis and treatment resistance. several 
studies have found that special miRNAs were 
upregulated as well as downregulated  parallel 
in many types of human cancer and were 
frequently associated with specific cytogenetic 
abnormalities, there was a deregulation of 
several miRNAs in prostate cancer, which may 
play as oncogenes or tumor inhibition(3).  
      The miR30 family,  which consist of five 
different premature miRNAs (miR30a, -30 b, -
30c, -30d, -30e), was demonstrated to have 
various roles in regulating important steps of  
the tumorigenesis, metastasis, clinical 
prognosis and chemo resistance  in many types 
of human cancers, further suggests referred to 
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MiR 30a has important association with a wide range of human cancers in control the 
main features of tumor cells  such as proliferation and invasion, metastasis, clinical 
prognosis ,and treatment response. In the current study effects of the miR30a in induce 
apoptosis and regulation expression of Matrix Metalloproteinase (MMP2 and MMP9)  in 
PC3 cell line in comparison to Vero  cell  line was investigated. The effect of miR30a on  
cell viability was observed by MTT- assay, to assess morphological changes due to 
apoptosis, cells have been fluorescently stained with acridine orange and ethidium 
bromide(AO- EB) and followed by qRT-PCR   to reveal  the  levels of Caspase-8 and 
MMP2,9 in  PC3 and Vero cell lines  . The results showed that  the  viability of transfected 
cells  was reduced  significantly when compared to those in paired untreated and negative 
control treated  cells as a result of apoptosis ,  transfected tumor cells showed  more 
apoptotic and  necrosis features compared with normal  cells  , and necrotic features  , this 
was associated with upregulation of caspase8, and down regulation in the expression 
levels of MMP2 and MMP9 .These results suggested that the miR30a may have a potential 
role in cancer suppression and thereby. 
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that many members of miR30 family have 
important role  in the progression of the 
prostate cancer by controling crucial  signalling 
pathway molecules (4). MiR30a -5p changes cell 
proliferation in the PC-3 cell line and prostate 
cancer samples, it could lead to the discovery of 
new prostate cancer therapeutic targets (5). 
There was decrease in breast cancer cell line 
proliferation when treated with other type of 
microRNA(miR Let-7) (6) 
        Matrix metalloproteinases are a class of  the 
extracellular  calcium and zinc -dependent 
endopeptidases with enzymatic effect that can 
analyze extracellular matrix or basement 
membrane     (7)and (8) demonstrated that 
there was a Positive correlation between  
increase in  the expression level of MMP2 and 
MMP9 and malignant aggressiveness of breast 
cancer.(9) showed that the gene expression 
level of MMP12 was increased in some tissue of 
mice  as an indicator for   the inflammatory 
response . 
        Other investigation  recorded  that their 
expression levels could be depend as potential 
biomarker which and predict tumor behavior 
,progression and prognosis in colon and 
Prostate cancer   (10).  
 There was great attention in MMPs  post 
transcriptional regulation  by miRNAs, a 
complex correlation between: different MMPs , 
their regulating miRNAs, and the ways by which 
these interactions affect development of cancer, 
such as  growth, invasion ,angiogenesis, and 
metastasis.(11) . The significance of miRNAs, 
which have been found to influence progression 
and metastasis  of cancer via direct, and indirect 
interactions with matrix metalloproteinase 
(12). 

Methods: 
 Cell cultures and transfections 
The  prostate cancer (PC3) cell line and  normal 
cells (Vero)cell line, were  commercially 
obtained   from the Babilon medical college cell 
culture unite\Iraq and cultured  in Dulbeccos 
Modified Eagle Medium (DMEM) supplemented 
with (10%) fetal bovine serum, L- Glutamin, 
(100) μg\ ml and Streptomycin ( 100) μg \ml 
Penicillin, at 37°C in a humidified atmosphere 
with (5%) CO2. All mimics of miR30a , their 

negative control and Transfection reagent 
(lipofectamine)  were purchased from 
ABM.good (Kanada) ,for the transfection of: 
mimics mir30a, and their negative control, the 
transfection reagent was used as recommended 
by the manufacturers. 
MTT assay   
Cells seeded in 96- wells plate before one day of  
transfected with mimics miR30a and their 
negative control ,then added 10 ul  of  MTT and 
90 ul of  medium  to each well ,the cell incubated  
for 2-4 h After incubation,  media was discarded 
and 100 ul of DMSO was added to each 
transfected well to solubilize the formazan 
crystal, then incubated in the dark for 20 
minutes.,  when  purple color  was appeared , 
reading at 490 nm to get  the optical density  of 
each well by Eliza reader,(5) wells for every 
treatment group were analyzed, and all 
independent treatments were done  in triplicate 
. 
Fluorescence staining 
Morphological evaluation to changes of  cells 
viability and apoptosis due to transfected with 
miR30a  were performed using acridine orange- 
ethidium bromide(AO&EB) staining techniques, 
after transfected cells slide chamber (8wells)for 
48h , Dual fluorescent staining solution 1 μ 
containing (100) μg/ml AO and (100) μg/ml EB  
was added to each chamber of a slide , incubated 
for 25seconds, then covered with a coverslip 
and  examined under that fluorescent 
microscope (13). 

Gene expression 
       After miR30a transfection, total RNA was 
isolated using  the Geneaid Total RNA Kit  
(korea). The quality and quantity of all RNAs 
samples were assessed by using a Nano-Drop 
spectrophotometer. For each sample, about 1 μg 
RNA was used for synthesis  of cDNA (Bioner RT 
PreMix-Korea) from total RNA according to the 
manufacturer's instructions then, quantitative 
reverse transcription- polymerase chain 
reaction (qRT-PCR) was done by using Gene 
Expression Assays (SyberGreen™)(Bioneer, 
Korya). Gene expression levels were normalized 
to (GAPH) expression, then the expression 
levels of Caspase8,MMP2 and MMP9 were 
calculated  by  2-ΔΔCq method (14) ,the primers 
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sequences that used in this study  were reveals 
in Table (I) 

Table (1): The primers sequences used in the current study 
     Primers               sequences, 5'-3' 
Caspase-8 F: GATGAGGCAGACTTTCTGCT 

 R: CATAGTTCACGCCAGTCAGGAT 
MMP2 F: GCT ACG ATG GAG GCCCTAATG 

R: TCT CCT TGG GGC AGC CAT 
MMP9 F:TTGACAGCGACAAGAAGTGG 

R:GCCATTCACGTCGTCCTTAT 

GAPH 

 

 

 

 

Statistical Analysis  
       All statistical analysis were performed by 
using SPSS software version 23, (P0.05) was 
considered to demonstrate a statistically 
significant difference, data in this study were 
obtained from at least three independent 
experiments and displayed as mean standard 
deviation. 

Results 
        The results indicated that PC3 cells 
transfected  with miR30a were showed a 
concentration -dependent  inhibition manners 
of cell viability , so  these effects  began to 
emerge until a high concentration of mimic 
miR30a,  and represented  by a decrease  in the 
cell population and apoptotic morphological 
changes in transfected cells compared  to 
untreated and negative control-treated cells 
which appeared fewer effects. 

        Significant inhibition in a rate of viability of 
cells was found between PC3 transfected with 
different concentrations of mimic miR30a (P 
<0.01), for (48h)   in comparison to untreated 
group and negative- control treated cells, figure 
(1), the highest percentage of PC3 cell viability 
was (83.716) in concentration (5nm) and the 
lowest percent of viability was (40.690 nm) in 
concentration (100 nm) 
           Vero cells transfected with miR30a   
showed  no evident different   in  cell population 
in comparison to control and negative control 
group  , so changes  in cell viability between 
transfected ,control  and negative control group  
didn’t  quite reach to significant   (p>0.05) figure 
(1.B)   ,the highest  viability  was (87.893) in 
concentration (5 nm), while the lowest was 
(56.080) in concentration (100 nm), The rat of 
the  viability of  cells  was higher in  transfected 
Vero cells than in  transfected PC3 cells  in 
different concentrations of mimic miR30a 
(p<0.01).  
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Figure (1)  The viability of cells as determined by MTT assay ,after transfected with different 
concentration of miR30a for   48h A: PC3,B :Vero ,(p<0.01) one way a nova ,C: comparison between 
transfected  PC3 and Vero cell, , Two way Anova (p<0.01)  

Acridine orange/ethidium bromide double 
staining 
        The morphological characteristics of 
cellular death in transfected cells were revealed 
by (AOEB) double staining, allowing a clear 
distinction  between normal cells and those that 
have undergone apoptosis,  intact cell 
membrane and healthy appearance in living 
cells ,  early apoptotic and  late apoptotic  .PC3 
cells transfected  with 50 nm&100 nm  of 

miR30a were found  to appear early apoptosis 
with a bright-green nucleus referred as 
chromatin condensation (white arrow), a 
secondary necrotic cell which can be noted as an 
intact nucleus  which stained orange (blue 
arrowhead) and late apoptosis showed  nuclear 
margination and cellular blebbing , whereas 
Vero cells  transfected with the same 
concentration of miR30a had less apoptotic 
signs as shown in figure(2) 
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Figure (2)  : Morphological features of apoptosis were demonstrated by (AO/EB) double staining with 
a fluorescent microscope in PC3 transfected with miR30a: ,(A)control group,(B) PC3 cells transfected 
with 50nm of miR30a ,and PC3 cells transfected with 100nm of miR30a , and  transfected Vero cells: 
,(D)control group,(E) Vero  cells transfected with 50nm of miR30a ,and (F)Vero cells transfected with 
100nm of miR30a, :(red arrow ) represent apoptotic body,(yellow arrow) represent late 
apoptotic,(white arrow )represent early apoptotic ,(bule arrow) represent necrosis cell, ,(green arrow) 
represented early necrosis , (orang arrow) represented healthy cell,400x. 
 
Regulation of  MMP2 
        The expression level of MMP2 were 
decreased significantly (P<0.05)in PC3 
transfected with miR30a  for (48 h) compared 
with  the control in concentration dependent 
manner , while there was no differences in the 
level  of MMP2 between control  and negative 
groups treated cells., figure( 3,A )The 
expression level  of MMP-2  in PC3 cell 

transfected with  miRNA 30a  was decreased by 
(0.725826) fold, compared  to untreated  cell   
           Compared to control  and negative control 
the  expression level  of MMP-2 was no 
significantly different  (P> 0.05) in Vero cells  
transfected with miRNA 30a   for (48h)  , As 
showed in figure (3,B).  It was decreased by (. 
0.418350) in transfected Vero cell ,in compared 
to control cells, the level of MMP2 was higher in 
PC3 than in  Vero cells . 
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Figure (3):  Regulation expression of MMP-2  in cells transfected with  mimic miR30a for 48 h ,A:PC3 
cells (P<0.05) ,B:Vero cells (P>0.05) as determined by un-paired t-test. 
Regulation of MMP-9 
      
 Results showed Significant downregulate in the  
level  of MMP-9  was noted in PC3 cells 
transfected with miR30a for (48)  compared 
with  the control  and negative control group 
(P<0.05),  and there was  no difference in MMP9 

level  between negative control and control , 
figure (4) ,  this downregulation was more 
evident with increasing concentration of 
miR30a. It was reduced by (0.5309)  fold in 
transfected cells  incompared to control cells. 

 
 
 
 
 
 
 
 
 
 
 
 
Figure (4)    MMP-9  expression level cells transfected with  mimic miRNA30a for  48h, A: PC3 
cells(P<0.05)  ,B:Vero cells (P>0.05) as determined by un-paired t-test. 
            
 No significant difference in the level  of MMP-9 
was observed between Vero cells transfected 
with miR30a  for 48 h  and    control cells (P  > 
0.05), or between control and negative control 
group  figure (3.B) . 
         The expression level   of MMP-9  was 
decreased by(0.4952) fold in transfected  Vero  
cells for (48h) compared to control  cell  .also   
The result indicated that the  downregulation of 
MMP-9   was higher in   in transfected  PC3  than 
in the transfected  Vero cells  (P<0.05) 
 
Activation of caspase8 
             The results showed that  miR30a 
significantly reduced the level of caspase8  
(P<0.05) in transfected PC3 compared to the  
control group ,concentration - dependent 

manner whereas there was no statistically 
differences between  the control and negative 
control group,  figure (5:A) , the relative 
expression level  of caspase8 was increased by 
(12.27)  fold in  the transfected  cell  for (48h)  
compared to  the control  cell. 
        The result showed Significant different in  
expression  level of caspas8  between Vero cell 
incubated  with miR 30a for (48h) compared to 
the control group (P<0.05) , figure(5:B) , and   no 
significant difference in caspase8 level between 
control and negative control group , it  was 
increased by (6.825246)  fold in transfected   cell 
for (48h ) when compared to untreated  PC3cell. 
The expression level of caspase8 was higher 
significant in PC3 than in Vero cells 
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Figure (4)    Expression level of Caspase8 in cells transfected with miR30a : A : PC3 B:Vero cells  , the 
error bars display the standard deviation of mean, (P<0.05) as determined by un-paired t-test 

Discussion  
          MiR30 family was frequently regulated 
and downregulated biological behavior’s of 
tumor growth such as epithelial-mesenchymal 
transition, invasion and chemo-resistance, via 
targeting various downstream genes in several 
types of cancers(15).The current study   
revealed that the transfected  PC3 cell line with 
miR-30a  was  resulted to  reduce cell viability 
and induce apoptosis and  necrotic features in 
concentrations- dependent manner so there 
was  significant increase of Caspase 8 in 
experimental PC3 cells compared to control and 
negative control group, this results indicate a 
therapeutic potential of miR30a  in  prostate 
cancer growth in vivo ,this result  resemble with 
(16) reported that prostate cancer cells 
transfected with miR30a revealed a higher rate 
of apoptosis and reduced  invasion and 
migration of cells, and overexpression  of 
miR30a-3p induced higher rates of cells death  
(5) also referred to that the expression level of 
miR30a-5p was decreased in PCa and this 
downregulation  promotes the progression of 
PCa. 
         In other types of cancer, previous studies 
found In vitro and in vivo, miR-30a  suppressed  
lung cancer cell proliferation, invasion, and 
promoted apoptosis(17)  , (18) discovered that 
miR30a acts as a tumor inhibitor  in a different 
of solid tumors ,and  (19)indicated  that 
miR30a-3p  inhibits liver cancer cell 
proliferation  by mediates  signaling pathway of 
cell apoptosis, (19)  observed that  cell growth 
of hepatocellular carcinoma cells was 
suppressed by miR30a-3p primarily by 
inducing cell apoptosis, and ,( 20) revealed that 
anticancer activity against  MCF7 and SKG cell 

lines  caused inhibition of viability  and 
increased cell death. 
       (21) mentioned to Intra tumoral injection  of 
mimic miR 29b inhibited  growth of prostate 
cancer significantly in nude of mice ,Subsequent 
study revealed that the high expression of 
miR29b decrease proliferation of prostate 
cancer cell PC3 in a time- dependent manner 
and promote death of cell .(22) reported that 
miR-143 induced activation of Caspas3, thus 
inducing death in osteosarcoma cells . 
 (23) referred to that levels of Caspase 3  were 
increased in cells transfected with miRNAs 
mimics significantly, Consistently, caspase-8 
levels were  significantly increased upon  
transfections  of miR 221-3p and  miR125b-5p 
,however, the level of caspase 9  was not 
markedly changed when transfections with 
miR221-3p , miR-125b-5p, and miR-145-5p 
mimic 
         The results showed the gene expression 
level  of MMP2  &MMP9 in  prostate cancer ( 
PC3) cell line  transfected with  miR30a were 
remarkably decreased  (P<0.05)in 
concentration  dependent manner when 
compared with control and negative control 
group.  (24) also noted that the protein 
expression levels of MMP2 and MMP9 were 
significantly reduced in esophageal carcinoma 
cells ( EC109 and EC9706) transfected with 
miR30a-3p mimics when compared to the 
control .  Decrease levels of miR30a were shown 
in Prostate Cancer cells, such as (DU145, C4-2, 
22Rv1,and PC3), which reported that  high 
growth and invasive phenotype ,  associated 
with increased expression levels of  MMP2 and 
MMP9, and  this character induces cell growth 
and invasion  of PCa, this action was inverted 
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when the levels of miR30a were revived in 
DU145 and PC3 cells (25) . 
      The expression of   MMP2 and MMP9 were 
suppressed by upregulated level  of miR30a-3p, 
induced cell apoptosis, as indicated by 
upregulation of  Caspase3 expressions, so 
hypothesize that miR30a-3p has an inhibitory 
role on invasion and migration  of MHCC-97H 
cell by modulating pathway of some genes such 
as the MMP2/9 (19). 
          The results indicated that miR30a  had 
good cytotoxicity against PC-3 cells, but was less 
sensitive to normal cells  ,so there was no 
significant different in cell viability, less 
influence on their appearance, in addition   there 
was low significant differences in the expression  
levels of  caspases , MMP2 and MMP9 , between  
treated and  untreated vero cells. 
         The high sensitivity of malignant cells may  
indicate the differences in rates of growth 
between  normal and malignant cells, the 
differences in sensitivity, its main ingredients in  
malignant  and normal cells, may result to the 
presence of distinct cell surface receptors, 
differences in the uptake of some drugs and 
,intracellular retention transport, (27).             
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