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Abstract: MicroRNAs regulate cell growth, proliferation, apoptosis, and cell cycle. The role of miR195 in colorectal 
cancer cells SW620 remains to be further studied. MiR195 and control miRNA were synthetized and transfected to 
SW620 cells using liposome. Cell growth was tested by MTT assay. Cell apoptosis was determined by flow cytometry 
and western blot. Siah-1 level was detected by western blot. Siah-1S plasmid was transfected to overexpress Siah-
1S, RNA interference was used to downregulate Siah-1S, and miR195 and control miRNA were further transfected 
to test cell apoptosis. MiR195 transfection inhibited SW620 cell growth, promoted SW629 cell apoptosis, and 
reduced Siah-1S level. Siah-1S overexpression inhibited miR195 induced cell apoptosis. Siah-1S downregulation 
enhanced miR195 induced cell apoptosis. MiR195 promotes colorectal cancer cells SW620 apoptosis through 
downregulating Siah-1S.

Keywords: MiR195, colorectal cancer cell SW620, Siah-1S, cell apoptosis

Introduction

Colorectal cancer is a common malignant 
tumor in digestive system. Following the living 
tempo acceleration and eating habits changes, 
colorectal cancer mortality and morbidity keep 
on rising year by year, which seriously threat-
ened to people’s life and health [1]. At present, 
clinical cancer treatment mainly includes radio-
therapy, chemotherapy, and surgery, etc. [2]. 
Radiotherapy and chemotherapy play critical 
roles in the treatment of colorectal cancer. 
However, they often are accompanied by a vari-
ety of clinical complications after treatment. 
Furthermore, radiotherapy and chemotherapy 
cannot fundamentally provide a radical cure. In 
addition, since the pathogenic site of rectal 
cancer often extends to the pelvic cavity, sur-
gery is difficult and has many complications. 
Thus, it is urgently needed in clinic to search for 
more effective approaches for rectal cancer 
treatment. 

With the molecular biology technology progress 
and genetic engineering emergence, targeted 

therapy has become an important direction of 
cancer, especially rectal cancer treatment. The 
emphasis and difficulty of targeted therapy in 
treating rectal cancer is to choose an important 
molecule as target that has critical effect in rec-
tal cancer occurrence and development [3]. 
Therefore, clarifying the molecular mechanism 
of rectal cancer at gene and protein levels not 
only has important theoretical research signifi-
cance, but also has potential clinical applica-
tion value. This study intends to explore the 
regulatory mechanism of miRNA in colorectal 
cancer cells and to find the targeted therapy 
molecules.

MicroRNA is a type of small noncoding RNA with 
multiple regulatory functions. It is involved in 
cell proliferation, survival, apoptosis, autopha-
gy, and signal transduction [4]. MiR195 is a 
recently discovered new miRNA. Previous stud-
ies suggested that miR195 can regulate cell 
growth and proliferation. However, the role of 
miR195 in regulating colorectal cancer cells 
remains to be further studied [5]. This study 
investigated the effect of miR195 on colorectal 
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cancer cell growth and proliferation, and the 
related molecular mechanism.

Seven in absentia homolog (Siah-1S) is a 
recently discovered antiapoptotic protein [6]. It 
was showed that Siah-1S expression was sig-
nificantly higher in multiple cancers compared 
with para-carcinoma tissues, suggesting that 
Siah-1 can promote cell growth and prolifera-
tion. Moreover, Siah-1 can inhibit cell apopto-
sis. Siah-1 impact on rectal cancer remains to 
be further discussed [7]. We hypothesized that 
if Siah-1 also has the effect of promoting cell 
growth and inhibiting cell apoptosis, downregu-
lating Siah-1 may enhance rectal cell sensitivity 
to chemotherapy. Thus, Siah-1 may be treated 
as a potential target in anti-rectal cancer cells.

The function and related molecular mechanism 
of miR195 on SW620 is still unclear. This study 
aimed to investigate the role and molecular 
mechanism of miR195 on SW620.

Materials and methods

Reagents and cells

Human colorectal cancer cell line SW620 was 
bought from ATCC. Cell viability detection 
reagent MTT was purchased from Beyotime. 
Apoptosis detection reagent caspase-3 activity 
kit and FITC-Annexin-V were got from Santa 
Cruz. Cell culture medium DMEM and fetal 
bovine serum were purchased from Beijing 
Huamei biological technology co., LTD. Mouse 
antihuman Siah-1 polyclonal antibody and actin 
antibody were from Sigma. MiR195 and control 
miRNA were synthetized by Genepharma. The 
sequence of Siah-1 and control siRNA were (5’-

Cell proliferation and viability were tested by 
MTT [8]. Specially, SW620 cells were diluted by 
medium containing 10% FBS, and then seeded 
into the 96-well plate at 10,000, 2,000, 400, 
80, 16 cells/well. After cultured for 72 h, 
SW620 cells were treated by MTT solution for 6 
h at 5% CO2 and 37°C. DMSO was then added 
to each well for 15 min to stop the reaction. The 
plate was read on microplate reader at 492 nm 
to draw the proliferation curve.

Siah-1 siRNA transfection

Siah-1 and control siRNA were transfected to 
SW620 cells using liposome [9]. Siah-1 and 
control siRNA sequence were (5’-3’) TACGA- 
CTTTACCGTTGGTT/TGCCTGGTTGATACAGCTA, 
and (5’-3’) TACTGTACGTCTAGTTG/CTGTTGTGC- 
ACTTGACTAAGC, respectively. Specially, SW620 
cells were seeded into 6-well plate at 1×106 
cells/well and cultured at 5% CO2 and 37°C for 
24 h. Transfection reagent mixture was pre-
pared in test tube at room temperature for 10 
min. After washing the cells, transfection mix-
ture was added to the well at 5% CO2 and 37°C 
for 24 h. Then the cells were further cultured in 
normal medium for 48 h.

Flow cytometry

SW620 apoptosis was tested using routine 
method by FITC-Annexin-V [10]. Specially, the 
cells were resuspended in PBS at 1×105 cells/
mL. Cell suspension, Annexin-V buffer, and 
FITC-Annexin-V were mixed at 250:50:1 (v/v/v) 
at room temperature for 30 min avoid of light. 
Then the total volume was adjusted to 300  
μL and detected on flow cytometry (emission 
wavelength 488 nm, absorption wavelength 

Figure 1. MiR195 transfection inhibited SW620 cell proliferation. *P < 0.05, 
compared with blank control.

3’) TACGACTTTACCGTTGGTT/
TGCCTGGTTGATACAGCTA, and 
(5’-3’) TACTGTACGTCTAGTTG/
CTGTTGTGCACTTGACTAAGC. 
Siah-1 overexpression plas-
mid was constructed and pre-
served by our lab [8].

Cell culture

SW620 cells were routinely 
cultured at 5% CO2 and 37°C 
[8].

MTT assay
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625 nm). The percentage of positive FITC-
Annexin-V cells was detected.

Western blot

Siah-1 protein expression level in SW620 cells 
were routinely tested by Western blot [8]. 
SW620 cells were collected and cracked on ice 
for 30 min to extract the total protein. The pro-
tein was separated by SDS-PAGE and trans-
ferred to PVDF membrane. After blocked by 5% 
skim milk at room temperature for 2 h, the 
membrane was incubated in primary antibody 
(1:1,000) at room temperature for 3 h. After 
washed, the membrane was further incubated 
in secondary antibody (1:1,000) at room tem-
perature for 3 h. At last, the membrane was 
developed to analyze Siah-1 protein level. 

Caspase-3 activity detection

Caspase-3 activity in SW620 cells were tested 
by detection kit produced by Beyotime [8]. 
SW620 cells were cracked by lysis provided by 
the kit and added with Ac-DEVD-pNA at 37°C 
for 45 min. Then the cells were read on micro-
plate reader at 492 nm to calculate caspase-3 
activity.

Statistical analysis

All data analysis was performed on SPSS 16.0 
software [8]. All data was presented as mean ± 
standard deviation. One-way ANOVA was app- 
lied for data comparison. P < 0.05 was consid-
ered as statistical significance. 

Results

MiR195 transfection inhibited SW620 cell pro-
liferation

MTT assay was used to test SW620 cell prolif-
eration (Figure 1). It was showed that control 
miRNA (1 μg) transfection did not affect SW620 
cell proliferation, while miR195 transfection (1 
μg) obviously suppressed SW620 proliferation 
(P = 0.0068). 

MiR195 transfection induced SW620 cell 
apoptosis

As shown in Figure 2, flow cytometry revealed 
that control miRNA (1 μg) transfection did not 
impact SW620 cells phosphatidylserine ever-
sion, whereas miR195 transfection (1 μg) sig-
nificantly upregulated SW620 cells phosphati-

Figure 2. MiR195 transfection in-
duced SW620 cell apoptosis *P < 
0.05, compared with blank control.
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Figure 3. MiR195 transfection activated caspase-3 in SW620 cells. *P < 
0.05, compared with blank control.

Figure 4. MiR195 transfection downregulated Siah-1 protein level. *P < 
0.05, compared with blank control.

dylserine eversion compared with control (P = 
0.018).

As shown in Figure 3, caspase-3 activity detec-
tion demonstrated that control miRNA (1 μg) 
transfection did not influence caspase-3 activ-
ity in SW620 cells, while miR195 transfection 
(1 μg) markedly activated caspase-3 level com-
pared with control (P = 0.027).

MiR195 transfection downregulated Siah-1 
protein level

Western blot showed that control miRNA (1 μg) 
transfection did not affect Siah-1 protein level 

Control plasmid transfection did not affect 
Siah-1 level in SW620 cells. 

Caspase-3 activity detection showed that Siah-
1 and control plasmid transfection failed to 
change caspase-3 activation, whereas further 
miR195 transfection obviously decreased cas-
pase-3 activity (P = 0.0023). It indicated that 
Siah-1 overexpression inhibited miR195 in-
duced SW620 cell apoptosis.

Discussion

Rectal cancer is a common gastrointestinal 
tumor in clinic [8]. Following life rhythm accel-

in SW620 cells, whereas miR- 
195 transfection (1 μg) signifi-
cantly downregulated Siah-1 
level compared with control (P 
= 0.039) (Figure 4).

Siah-1 knockdown enhanced 
miR195 induced SW620 cell 
apoptosis

Western blot revealed that 
Siah-1 siRNA transfection ob- 
viously declined Siah-1 pro-
tein level in SW620 cells (P = 
0.0041), while control miRNA 
transfection failed to impact 
Siah-1 level in SW620 cells 
(Figure 5A and 5B).

Caspase-3 activity detection 
showed that both Siah-1 
siRNA and control miRNA 
transfection did not activate 
caspase-3, further miR195 
transfection markedly elevat-
ed caspase-3 activity in SW- 
620 cells (P = 0.0017). It sug-
gested that knockdown Siah-
1 enhanced miR195 induced 
SW620 cell apoptosis (Figure 
5C).

Siah-1 overexpression re-
strained miR195 induced 
SW620 cell apoptosis

As shown in Figure 6A and 
6B, it was found that Siah-1 
plasmid significantly upregu-
lated Siah-1 protein level in 
SW620 cells (P = 0.0023). 
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eration and eating habit changes around the 
world, rectal cancer incidence and mortality 
rates keep on rising [8]. Thus, it is of signifi-
cance both in theory and clinic to investigate 
rectal cancer cell SW620 proliferation and 
survival. 

In clinic, the main treatment methods for rectal 
cancer include radiotherapy, chemotherapy, 
and surgery [8]. Though the aforementioned 
methods are of great significance in rectal can-
cer treatment, there are a variety of clinical 
complications [8]. More effective method is 
urgently needed for clinical treatment. This 
study discussed rectal cancer oncogenesis 
from molecular level, aiming to provide theo-
retical basis for molecular targeted therapy.

MiR195 is a currently new discovered microR-
NA, and its regulating role in rectal cancer still 
needs further investigation [11]. We explored 
miR195 impact on human rectal cancer cells 
SW620 and related mechanism. The results 

showed that miR195 transfection inhibited 
SW620 cell proliferation, promoted SW620 cell 
apoptosis, and downregulated Siah-1S level. 
Siah-1S overexpression suppressed miR195 
induced cell apoptosis, while Siah-1S downreg-
ulation enhanced miR195 induced cell apo- 
ptosis.

Siah-1 is a type of anti-apoptotic protein [8]. 
Our results also demonstrated that Siah-1 
played a regulating role in miR195 induced 
SW620 cell apoptosis, which was in accor-
dance with previous investigation [8]. Interes- 
tingly, Siah-1S overexpression inhibited miR195 
induced apoptosis [8]. Siah-1S overexpression 
enhanced miR195 induced cell apoptosis. 
These results suggested that miR195 may 
cause SW620 cell apoptosis through regulating 
Siah-1S level directly or indirectly.

The relationship between miR195 and Siah-1S 
still needs further discussion. From our results, 
Siah-1 may be a direct target gene of miR195. 

Figure 5. Siah-1 knockdown enhanced miR195 induced SW620 cell apoptosis. *P < 0.05, compared with blank 
control.
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In addition, it is also possible that Siah-1 is an 
indirect target of miR195, namely miR195 may 
regulate Siah-1 level indirectly through other 
molecules. Siah-1 can regulate cell apoptosis 
directly as an anti-apoptotic protein. Limited to 
our laboratory condition, we did not verified 
abovementioned hypothesis. However, we co- 
uld provide the possible solution. Firstly, using 
bioinformatics to predict whether Siah-1 has 
miR195 binding domain, and combining lucifer-
ase reporter gene to analyze Siah-1 promoter. 
Secondly, using immune precipitation tech-
nique to detect the candidate direct interaction 
protein, and then analyzing whether the candi-
date protein is regulated by miR195. On the 
other side, using immune precipitation to test 
whether miR195 exists in the coprecipitate of 
Siah-1. More investigation is needed to test the 
aforementioned possibility. 

In this study, there are three evidences to con-
firm that miR195 induced SW620 cell apopto-
sis has a close relationship with Siah-1 protein 

level. (1) Western blot showed that Siah-1 pro-
tein level was significantly decreased in SW- 
620 cells after miR195 transfection. (2) Siah-1 
siRNA obviously enhanced SW620 cell apopto-
sis induced by miR195. (3) Siah-1 overexpres-
sion plasmid suppressed miR195 induced 
SW620 cell apoptosis. All these data suggest-
ed that Siah-1 protein played a regulation role 
in miR195 induced SW620 cell apoptosis, indi-
cating that Siah-1 may be a potential new tar-
get for rectal cancer treatment [8].

This study also has three shortcomings and 
insufficiency. (1) This study did not collect rec-
tal cancer patients specimens in different stag-
es and detect Siah-1 protein level in cancer tis-
sue and para-carcinoma tissue, which was 
facilitate to investigate the relationship be- 
tween Siah-1 level and rectal cancer. (2) This 
study failed to collect rectal cancer specimens 
that received chemotherapy or radiotherapy 
and detect Siah-1 protein expression in cancer 
tissue and para-carcinoma tissue, which was 

Figure 6. Siah-1 overexpression restrained miR195 induced SW620 cell apoptosis. *P < 0.05, compared with blank 
control.
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useful to explore whether Siah-1 could be treat-
ed as a rectal cancer marker. (3) This study did 
not establish animal model [8] and change 
Siah-1 protein and miR195 levels through 
siRNA, which was helpful to test the curative 
effect of treating rectal cancer through regulat-
ing Siah-1 protein and miR195 levels. 

In brief, our results suggested that miR195 
inhibited SW620 cell proliferation and induced 
cell apoptosis through downregulating Siah-1S 
level.
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