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Abstract. Circular RNA-microRNA (circRNA-miR) node has recently been found to modulate 
cancer process. Here, we investigated whether circCDYL and miR-150-5p exerted biological func-
tion in colon cancer cells. Colon cancer tissues were collected and subjected to qRT-PCR assay for 
circCDYL and miR-150-5p. SW480 and SW620 cells were forced to overexpress circCDYL and miR-
150-5p before subjected to viability, colony formation, apoptosis, migration, invasion and protein 
(associated with proliferation, apoptosis and signaling pathways) assays. To confirm the combined 
function, the cells were transfected to simultaneously overexpress circCDYL and miR-150-5p. We 
found circCDYL was generally decreased while miR-150-5p was increased in colon cancer tissues 
in parallel with the para-carcinoma tissues. In circCDYL-transfected SW480 and SW620 cells, circ-
CDYL decreased viability and promoted apoptosis with down-regulation of c-Myc and cyclin D1, 
up-regulation of p53, and cleavage of caspase-3 and PARP. Besides, migration and invasion behaviors 
were impeded. By contrast, miR-150-5p showed a carcinogenesis. However, suppressive role of circ-
CDYL in cellular growth and migration was restrained in the cells simultaneously transfected with 
circCDYL and miR-150-5p, which was companied by down-regulation of PTEN and phosphorylation 
of PI3K, AKT, JAK2 and STAT5. circCDYL overexpression repressed cellular growth and migration 
via repressing miR-150-5p in colon cancer cells.
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Introduction

Colorectal cancer is the second most frequent causative fac-
tor of cancer death globally but third in terms of incidences 
(Bray et al. 2018). It has been estimated that over 1.8 million 
new cases and 0.88 million deaths occur in 2018 (Bray et 
al. 2018). Although most colorectal cancers are considered 
sporadic, the etiology has been ascribed to inherited cancer 
syndromes, inflammation conditions and industrialized 
lifestyles (Sierra and Forman 2016). Colorectal cancer pro-
cess is accompanied by genetic alterations, including not 
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only oncogenes and tumor suppressor genes (Carethers 
and Jung 2015), but also noncoding RNA, for instance, long 
non-coding RNA (lncRNA) (Xie et al. 2016), microRNA 
(miRNA) (Slattery et al. 2016) and circular RNA (circRNA) 
(Zhang et al. 2017). A subset of these noncoding RNA were 
considered as hallmarks of cancers and were potential tar-
gets for therapies because of their clinical signatures and 
biological functions (Iguchi et al. 2015; Pellatt et al. 2016; 
Zhang et al. 2017).

circRNAs are typical of covalently closed loop without 
a 5’-cap or 3’- Poly A tail which are more stable than linear 
RNAs. Some of them function as scaffolds in protein complex 
assembly (Du et al. 2017), mediate subcellular localization 
of proteins (Armakola et al. 2012), regulate parental gene 
expression (Li et al. 2015b), and sponge miRNAs (Li et 
al. 2015a). Recently, it has been underlined that circRNA-
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miRNA-mRNA axis is involved in a  multitude of disease 
pathways, suggesting this association modulates gene ex-
pression in malignant tumors (Rong et al. 2017, Verduci 
et al. 2019). Circular RNA CDYL (circCDYL) is produced 
by exon4 spliceosome-mediated pre-mRNA splicing and 
mainly localizes in cytoplasm (Sun et al. 2019). circCDYL 
has been detected overexpressed in hepatocellular carcinoma 
and bladder cancer tissues (Sun et al. 2019; Wei et al. 2019). 
A nearest study disclosed that circCDYL sponges miRNAs 
to modulate gene expression in hepatocellular carcinoma 
(Wei et al. 2019), which inspired us to examine the level of 
circCDYL in colon cancers and its biological role in colon 
cancer cells.

miRNA is composed of 10–25 nucleotides and is so-
phistically processed. Mature miRNAs target mRNAs and 
meditate the expression of genes accounting for one-third 
of human genome in a  posttranscriptional manner (Ba-
bashah and Soleimani 2011). In the last few years, emerging 
evidences have heighted their significance in the develop-
ment and progression of malignant tumors (Reddy 2015). 
An antecedent study has reported that microRNA-150-5p 
(miR-150-5p) exacerbates cellular metastasis in non-small 
cell lung cancer (Li et al. 2016). Its role in the progression 
of colorectal cancer has also been explored (Aherne et al. 
2015; Sarlinova et al. 2016). Deserved to be mentioned, 
miR-150-5p is sponged by circular RNA ZNF609 (a com-
petitive endogenous RNA) to mediate AKT3 expression in 
Hirschsprung’s disease (Peng et al. 2017). As a consequence, 
there might be a possibility that circCDYL sponges miR-
150-5p in colon cancer cells.

Here, we firstly detected circCDYL in colon cancer tis-
sues. Continually, we investigated the gain-of-function of 
circCDYL in colon cancer cell lines (SW480 and SW620). 

At last, circCDYL-miR-150-5p axis was probed in cellular 
progression of colon cancer cells. In addition, signaling 
cascades involved in cancers were focused.

Materials and Methods

Tissue collection and cell culture

To evaluate circCDYL level in colon cancer tissues, clinical 
colon cancer tissues were collected from patients (n = 25) 
pathologically diagnosed with colorectal cancer and hospi-
talized at Ningbo Medical Center Lihuili Hospital (Ningbo, 
China). The pathological features including gender, age, 
tumor size, grade, and stage were presented in Table 1. The 
colon cancer tissues were excised by surgery therapy. The 
paired surrounding normal tissues were excised as com-
parison. None of the patients received any therapies before. 
All experiments were carried out in compliance with the 
standard from the Ethics Committee of Ningbo Medical 
Center Lihuili Hospital. Informed consents from human 
subjects were obtained for this study.

Human colon cancer cell lines SW480 (Catalog No. 
C0009001; Addexbio, San Diego, CA, USA) and SW620 
(CCL-227; American Type Culture Collection, ATCC, 
Rockville, MD, USA) were maintained in Leibovitz’s L-15 
medium in addition with 10% fetal bovine serum (Gibco, 
Gaithersburg, MD, USA) at 37°C in an incubator contain-
ing 100% air.

Transfection

To up-regulate circCDYL, circCDYL sequence was cloned 
into pLCDH-circRNA vector by Ribobio (Guangzhou, 
China). miR-150-5p mimic and negative control mimic 
(NC mimic) were synthesized by Life Technologies 
(Waltham, MA, USA). Transfection was performed using 
Lipofectamine 3000 in compliance with the manufacturer’s 
description (Invitrogen, Carlsbad, CA, USA). The cells 
were collected after transfection for 48 h for confirmation 
by qRT-PCR.

Quantification of circCDYL and miR-150-5p

Whole cellular RNA from colon cancer tissues and co-
lon cancer cell lines (SW480 and SW620) was isolated 
by Trizol reagent kit (Invitrogen) in compliance with the 
user’s protocol. Reverse transcription RNA was carried out 
with 2  μg of total RNA, random primers and HiScript II 
Q Select RT Supermix Kit from Vazyme Biotech (Nanjing, 
China) to synthesize cDNA. Quantitative real-time PCR 
was conducted on ABI 7300 SYSTEM (Applied Biosystems, 
Foster City, CA, USA) with specific primers for circCDYL 

Table 1. Clinical pathological parameters (gender, age, tumor 
size, grade, and stage) from 25 patients diagnosed with colorectal 
cancer

Variables Case number

Gender
male 18
female 7

Age 
(years)

≤ 50 6
50–70 14
> 70 5

Tumor size
(cm)

≤ 3 5
3–5 16
> 5 4

Histological
grade

I grade (well) 3
II grade (moderate) 16
III grade (poor) 3

Tumor
stage

I–II 14
III–IV 11
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(Forward 5’-CTTAGCTGTTAACGGGAAA-3’; Reverse 
5’-CTGTTGAAGTCGTGGATGT-3’) and miR-150-5p 
(Forward 5’-ACACTCCAGCTGGGTCTCCCAACCCTT-
GTA-3’; Reverse 5’-CTCAACTGGTGTCGTGGAGTCG-
GCAATTCAGTTGAGCACTGGTA-3’) using Power 
SYBR Green Master Mix (Applied Biosystems). Relative 
expression of circCDYL and miR-150-5p was normalized to 
GAPDH (Forward 5’-GCACCGTCAAGGCTGAGAAC-3’; 
Reverse 5’-GGATCTCGCTCCTGGAAGATG-3’) and 
U6 (Forward 5’-CTCGCTTCGGCAGCACA-3’; Reverse 
5’-AACGCTTCACGAATTTGCGT-3’), respectively, and 
was calculated with 2-ΔΔCt method.

Cell viability

The cells were inoculated in a 96-well plate with a density of 
1 × 103 cells each well. After maintained for 24 h, the culture 
was added with CCK-8 reagent (adding 10  μl) (Dojindo 
Molecular Technologies, Kumamoto, Japan) and incubated 
for 1 h at 37°C. At last, the absorbance was detected using 
Microplate Reader at 450 nm (Molecular devices, San Jose, 
CA, USA).

Colony formation assay

The cells were grown onto a 6-well plate with a density of 
2 × 102 cells per well and maintained at 37°C for two weeks. 
After washed in phosphate buffered saline (Sigma-Aldrich, 
St. Louis, MO, USA), the cells were stained by crystal violet 
(Sigma-Aldrich). The colonies consisting of over 50 cells 
were accepted under Olympus IX81 microscope (Olympus, 
Tokyo, Japan).

Apoptosis assay

Apoptosis in cultured cells were observed using flow cy-
tometric analysis. In short, the cells were doubly stained 
in Annexin V-FITC and propidium iodide (PI) kit (BD 
Biosciences, Franklin Lakes, NJ, USA) in compliance with 
manufacturer’s instruction. Finally, the cells were observed 
using BD FASCalibur apparatus (BD Biosciences). The 
cells at early (Annexin V-FITC+/PI-) and late (Annexin V-
FITC+/PI+) stages of apoptosis were included and counted 
but necrotic cells (Annexin V-FITC-/PI+) or viable cells 
(Annexin-FITC-/PI-).

Migration and invasion assay

Transwell insets (BD Biosciences) were used to evaluate 
the invasion and migration activities of cells. For migra-
tion assay, the cell suspension (2 × 105 cells in serum-free 
medium) was grown in to upper chamber and maintained 
for 48 h. The non-migratory cells were removed, and the 

cells under the membrane were fixed with methanol before 
stained by crystal violet. As for invasion activity, the cham-
ber was pre-coated using matrigel matrix (BD Biosciences). 
Lastly, the cells in the lower chamber were counted using 
a microscope.

Western blot

Cells were harvested and subjected to protein extraction 
in cell lysis buffer (Beyotime, Shanghai, China). After 
centrifugation (14,000 × g, 5 min, 4°C), the obtained pro-
teins (15–30 μg) were loaded onto sodium dodecyl sulfate 
polyacrylamide gel electrophoresis to separate proteins 
which were then transferred onto a nitrocellulose mem-
brane (Millipore, Bedford, MA, USA). After blocked in 5% 
non-fat milk, the proteins were hybridized with primary 
antibodies against AKT (1:1,000; GTX128415) (GeneTex, 
Irvine, CA, USA), pSer473 AKT (1  μg/ml; GTX59559), 
caspase-3 (1  μg/ml; 3138) (BioVision, Milpitas, CA, 
USA), PARP (1 μg/ml; 3002), PI3K (1 μg/ml; 3959), c-Myc 
(1:1,000; F47610) (NSJ Bioreagents, San Diego, CA, USA), 
p53 (1 μg/ml; R31441), Cyclin D (1:1,000; orb99429) (Bi-
orbyt, Cambridge, UK), JAK2 (1:1,000; orb14527), PTEN 
(1:1,000; orb228972), pTyr467 PI3K (1:1,000; orb14998), 
STAT5 (1:1,000; orb224180), pY694/699 STAT5 (1:1,000; 
orb224181), and pTyr1007 JAK2 (1:1,000; AHP2639; 
Bio-Rad, Hercules, CA, USA) with β-actin as a  loading 
control (1:1,000; ab8227; Abcam, Cambridge, UK) at 4°C 
overnight. The primary antibodies were probed by goat 
anti-rat IgG conjugated by horseradish peroxidase (HRP) 
(1:5,000; ab97057; Abcam) for 1 h at room temperature. 
Then, the membranes were transferred onto Bio-Rad 
ChemiDoc XRS system (Bio-Rad) and supplemented with 
chemiluminescent HRP substrate (Millipore). Western 
blots corresponded to a  representative performance of 
triple experiments.

Data analysis

Data analysis was conducted with GraphPad Prism 6.0 soft-
ware (GraphPad, San Diego, CA, USA). Student’s t-test was 
used to compare the difference between two groups. One 
way analysis of variance followed by Bonferroni’s post-test 
was performed to compare the difference among all groups. 
Data were expressed as the mean ± standard deviation. The 
p-values less than 0.05 were considered to indicate a statisti-
cal significance. The differences were accepted when p was 
less than 0.05.

Ethics approval and consent to participate. 

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
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of the institutional committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical 
standards.

All experiments were carried out in compliance with the 
standard from the Ethics Committee of Ningbo Medical 
Center Lihuili Hospital. Written informed consents were 
obtained from patients before surgery.

Results

circCDYL was down-regulated in colon cancer and its  
overexpression repressed the growth and migration and 
invasion of human colon cell lines

To investigate the association between circCDYL and 
colon cancer, we examined circCDYL level in human 
colon tissues from 25 patients. We found circCDYL was 
decreased in tumor tissues relative to the corresponding 
adjacent tissues (p  < 0.01) (Fig. 1A). Next, circCDYL-
overexpressed SW480 and SW620 cells were constructed 
(both p  < 0.001) (Fig. 1B). We found the viability of 
SW480 and SW620 cells was reduced after circCDYL 
overexpression (both p < 0.01) (Fig. 1C) compared with 
the un-transfected cells. Consistently, the formation of 
colony was significantly repressed (both p < 0.01) in circ-
CDYL-transfected cells compared with the un-transfected 
cells (Fig. 1D). Additionally, c-Myc and cyclin D1 were 
down-regulated in circCDYL-overexpressed cells (both 
p < 0.05) while p53 was enhanced (p < 0.001) relative to 
the control cells (Fig. 1E). Apoptosis was observed to oc-
cur in circCDYL-transfected cells (both p < 0.001) (Fig. 
1F), which was accompanied by the enhanced cleaved 
process of caspase-3 and PARP (both p  < 0.001) (Fig. 
1G). Collectively, circCDYL overexpression suppressed 
the growth of colon cancer cells.

To evaluate the role of circCDYL in migration and inva-
sion, we dissected the alteration of migration and invasion 
behaviors. After transfection, circCDYL-overexpressed 
SW480 and SW620 cells were subjected to the assay using 
transwell inserts. As shown in Figure 1H and I, we found 
the migration and invasion (both p < 0.01) activities were 
significantly weakened in circCDYL-transfected SW480 
and SW620 cells. Taken together, migration and invasion 
activities were retarded by circCDYL in colon cancer cells.

miR-150-5p was enriched in colon cancer tissues and its  
upregulation promoted the growth and migration and  
invasion of colon cancer cells

Besides, we detected the abundance of miR-150-5p in colon 
cancer tissues (p < 0.01) (Fig. 2A). To study the biological 
role of miR-150-5p, we constructed transfectants which 

overexpressed miR-150-5p. As shown in Figure 2B, miR-
150-5p was enhanced in SW480 (p < 0.001) and SW620 
(p < 0.001) after transfected with miR-150-5p mimic. We 
found miR-150-5p elevated the viability and colony for-
mation of SW480 and SW620 cells (both p < 0.05) (Fig. 
2C, D). Besides, miR-150-5p overexpressed cells indicated 
increases in c-Myc (p < 0.05 or p < 0.01) and Cyclin D1 
(p < 0.05 or p < 0.01) while a decrease in p53 (both p < 
0.05) (Fig. 2E). Meanwhile, miR-150-5p overexpression 
conferred an inhibitory role in apoptosis (both p < 0.05) 
as depicted in Figure 2F. Results from Western blot showed 
miR-150-5p blocked the cleavage of caspase-3 and PARP 
(both p  < 0.01), further corroborated this finding (Fig. 
2G). In addition, the migratory and invasive activities 
were elevated in SW480 and SW620 cells transfected with 
miR-150-5p mimic (both p < 0.05) (Fig. 2H, I). Summar-
ily, miR-150-5p induced the growth and migration and 
invasion of colon cancer cells.

circCDYL down-regulated miR-150-5p to buffer the growth 
and migration and invasion of colon cancer cells

Meanwhile, miR-150-5p was down-regulated in circCDYL-
overexpressed SW480 (p  < 0.01) and SW620 (p  < 0.01) 
cells (Fig. 3A). This mediatory connection promoted us to 
wonder whether miR-150-5p functions as a  mediator of 
circCDYL. Herein, we conjectured that miR-150-5p up-reg-
ulation might preclude the suppressive activity of circCDYL. 
As expected, the viability (Fig. 3B) and colony formation 
(Fig. 3C) were enhanced at least to a degree (both p < 0.05) 
in circCDYL- and miR-150-5p- overexpressed SW480 and 
SW620 cells compared with circCDYL-overexpressed cells. 
Additionally, miR-150-5p resulted in the abundance of c-
Myc (both p < 0.05) and cyclin D1 (both p < 0.05) and re-
pressed the accumulation of p53 (both p < 0.01) (Fig. 3D) in 
the cells transfected with circCDYL and miR-150-5p relative 
to the cells only transfected with circCDYL. What’s more, 
miR-150-5p enhanced the ability of SW480 and SW620 cells 
to resist circCDYL overexpression-induced apoptosis (both 
p < 0.05) (Fig. 3E). Uniformly, circCDYL-triggered cleavage 
of caspase-3 and PARP was impeded by miR-150-5p (both 
p < 0.01) (Fig. 3F). Summarily, circCDYL antagonized the 
growth of colon cancer cells in conjunction with miR-150-
5p down-regulation.

To verify that miR-150-5p was implicated in the modula-
tion of migration and invasion in circCDYL-overexpressed 
cells, we simultaneously up-regulated circCDYL and miR-
150-5p by transfection. Subsequently, the cells were subjected 
to migration and invasion assays. As shown in Figure 3G 
and H, miR-150-5p obviously accelerated the migration and 
invasion behaviors (both p < 0.05). As a whole, circCDYL 
overexpression might impede migration and invasion via 
down-regulating miR-150-5p.
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miR-150-5p activated PI3K/AKT and JAK/STAT cascades 
blunted by circCDYL

To explore the related mechanisms, we further dissected 
the alteration of PI3K/AKT and JAK/STAT pathways. As 
depicted in Figure 4A, circCDYL overexpression pro-
moted the production of PTEN (p < 0.01 or p < 0.001), 
while repressed the phosphorylation of PI3K (both p  < 
0.01) and AKT (both p < 0.01). However, we observed this 
modulatory effect of circCDYL was negated in SW480 and 
SW620 cells simultaneously transfected with circCDYL 
and miR-150-5p (p < 0.05 or p < 0.01) compared with the 
cells only transfected with circCDYL. As for JAK/STAT, 
the phosphorylation of JAK2 and STAT5 (p < 0.01 or p < 
0.001) was notably impeded in circCDYL-overexpressed 
cells while this phosphorylated expression of JAK2 and 
STAT5 was significantly induced (p  < 0.05 or p  < 0.01) 
in SW480 and SW620 cells simultaneously overexpress-
ing circCDYL and miR-150-5p (Fig. 4B). Consequently, 
miR-150-5p down-regulation might be indispensable for 
circCDYL-elicited blockage of PI3K/AKT and JAK/STAT 
transduction cascades.

Discussion

Recent studies demonstrated circRNA was involved in the 
pathogenesis of colon cancer via modulating oncogenic 
expression (Hsiao et al. 2017). A subset of researches was 
performed to address the underlying mechanisms which 
might be associated with its role as a  competing endog-
enous RNA (Zhong et al. 2018). Recently, a study in colon 
cancer, showed that a circRNA exacerbates the growth and 
metastasis by sponging miRNA, which highlights their 
significance in malignant tumors (Xu et al. 2017). In this 
study, we focused on the the gain-of-function of circCDYL 
in colon cancer cells as well as the function of miR-150-5p 
during this process.

circCDYL has been detected at a high level in the non-
malignant bladder cancer cells relative to the metastatic 
bladder cancer cells (Okholm et al. 2017; Sun et al. 2019). 
However, it is still largely unexplored about the causative 
factor of its ectopic expression. In line with the abovemen-
tioned results, we also detected circCDYL in 25 pairs of 
colon cancer tissues and para-carcinoma tissues, and the 
down-regulation of circCDYL was observed in colon cancer 
tissues. Kaplan-Meier survival analysis has been carried out 
and implied patients with a high circCDYL level are at a lower 
risk of bladder cancer advance relative to patients with a low 
expression of circCDYL (Okholm et al. 2017). These results 
suggested that circCDYL is a prognostic biomarker potential 
and a promising target candidate for malignant tumors, such 
as colon and bladder cancers.

The investigation about its biological role in colon can-
cer proved that circCDYL overexpression caused viability 
defects, reduced colony formation, impeded migration 
and invasion behaviors and facilitated apoptosis. Similarly, 
circCDYL overexpression suppressed cellular growth and 
migration in bladder cancer (Sun et al. 2019). Besides, we 
found the protein level of c-Myc and cyclin D1 was reduced 
in circCDYL-transfected SW480 and SW620 cells, while 
p53 was elevated. Studies found c-Myc promotes cell-cycle 
from G0-G1 phase to S phase, while circCDYL overexpres-
sion negates this process via repressing c-Myc expression 
(Sun et al. 2019). In addition, circCDYL induced the cleav-
age of caspase-3 which is accountable for genome instabil-
ity in tumor formation (Liu et al. 2015). circCDYL also 
impeded the activation of PARP which is overexpressed 
in a multitude of cancers and implicated in DNA damage 
(Kummar et al. 2012). Based on this biological function, 
circCDYL was considered as a  promising candidate for 
colon cancers.

miR-150 has been reported to be up-regulated in mul-
titude of cancers (Wu et al. 2010; Zhang et al. 2013). miR-
150 was also reported in colon cancers and implicated in 
the development of rectal cancers (Ma et al. 2012; Aherne 
et al. 2015). Intriguingly, studies found miR-150-5p is 
modulated by circRNA in hirschsprung disease (Zhou and 
Yu 2017), myocardial fibrosis (Zhou et al. 2017) as well 
as cervical cancer (Cai et al. 2019). Here miR-150-5p was 
observed to be abundant in colon cancer tissues. Besides, 
miR-150-5p overexpression provided growth advantages for 
colon cancer cells. Consistently, we found both circCDYL 
down-regulation and miR-150-5p up-regulation showed 
a carcinogenesis in colon cancer cells SW480 and SW620 
(SW480 and SW620).

Of note, we found miR-150-5p overexpression abolished 
the suppressive properties of circCDYL in the growth and 
migration behaviors of colon cancer cells, suggesting miR-
150-5p might emerge as a downstream target of circCDYL. 
A previous study has found that miR-150-5p participates 
in cancer process by targeting the expression of genes, like 
membrane-type-1 matrix metalloproteinase (Sakr et al. 
2016). In our study, we found miR-15-5p overexpression 
restored c-Myc and Cyclin D1 expression, while repressed 
p53 which has be reported targeted by miR-150 to facilitate 
proliferation of lung cancer cells (Zhang et al. 2013). As 
a consequence, we considered that miR-150-5p functioned as 
a mediator of circCDYL to be down-regulated for mediating 
gene expression implicated cancer process.

Furthermore, we found circCDYL overexpression up-
regulated PTEN and triggered phosphorylation of PI3K 
and AKT, while miR-150-5p overexpression inactivated 
PI3K/AKT pathway. Besides, the activation of JAK/STAT 
was blocked by circCDYL. By contrast, miR-150-5p over-
expression triggered the activation of JAK/STAT pathway. 
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Figure 4. Circular RNA CDYL 
(circCDYL) blocked activation 
of PI3K/AKT and JAK/STAT 
cascades in dependent on the 
down-regulation of microRNA 
(miR)-150-5p in colon cancer 
cells. After simultaneous trans-
fection with circCDYL and miR-
150-5p for 48  h, Western blot 
assay was performed to evaluate 
the activation of PI3K/AKT (A) 
and JAK/STAT  (B) pathways 
using the indicated antibodies 
against the associated regula-
tors. Cells in the control group 
(CTRL) were not subjected to 
transfection. NC mimic served 
as a  negative control for miR-
150-5p mimic. Data were mean 
± SD of triple experiments. * p < 
0.05, ** p < 0.01, or *** p < 0.001.

PI3K/AKT and JAK/STAT pathways have been confirmed 
as potential targets for colorectal cancer (Pandurangan 2013, 
Slattery et al. 2013). As a result, circCDYL overexpression 
indirectly caused the bluntness of PI3K/AKT and JAK/
STAT via repressing the expression of miR-150-5p, and 
consequently exerted an antitumor role in colon cancer cells.

Collectively, circCDYL was generally up-regulated while 
miR-150-5p was down-regulated in colon cancer tissues in 
parallel with the para-cancerous tissues. The growth and 
migration of colon cancer cells were significantly impeded 

after transfection with circCDYL. By contrast, the cells 
showed a growth advantage after miR-150-5p overexpres-
sion was induced. Of note, the growth and migration 
were promoted with blockage of PI3K/AKT and JAK/
STAT pathways in the cells simultaneous overexpressing 
circCDYL and miR-150-5p compared with the cells only 
overexpressing circCDYL.
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