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Although colorectal cancer (CRC) is one of the most common cancers, the exact molecular mechanism of this
cancer is not yet known. Circular RNAs (circRNAs), a class of non-coding RNAs, are newly identified and their
role in the pathogenesis of various cancers has been shown. In this research, we studied the expression pattern
and clinical importance of hsa_circ_000425 in CRC patients. After evaluation of hsa_circ_000425 expression
rate in 4 CRC cell lines and 100 paired CRC tissues, the potential correlation between hsa_circ_000425
expression rate and clinicopathological parameters of CRC patients was analyzed. Additionally, receiver
operating characteristic (ROC) curve was drawn to study the diagnostic value of hsa_circ_000425. A significant
downregulation of hsa_circ_000425 was observed in both CRC tissues and cell lines. In addition, this
downregulation was significantly associated with differentiation and lymphatic metastasis. The area under the
ROC curve of hsa_circ_000425 was 0.839 (P < 0.001). hsa_circ_000425 may have a role in the pathogenesis of
CRC and might act as a potential biomarker for the diagnosis and treatment of CRC; although further molecular
studies must be performed in this regard.
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common cancer and the fourth leading cause

chemotherapy, have made significant progress and

of death in the world. Despite the fact that colon

increased the life expectancy of patients, diagnostic

treatments,

including

surgery

and
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methods for this cancer, especially the use of

at 37°C under 5% CO2.

various biomarkers, have not progressed much, and

Clinical information of the patients

there is much room for improvement. Therefore,

In this study, 100 samples of cancerous tissue

the identification of new biomarkers can increase

of colon and adjacent normal tissue from patients

the diagnostic and therapeutic power of this disease

with CRC were taken from the surgical center of

(1,2).

Vellayat hospital of Qazvin province and Shariati

One of the popular biomarkers in recent years

hospital in Tehran during the year 2020. These

is circular RNAs (circRNAs). These are a class of

patients had undergone surgery, and had not

endogenous noncoding RNA (ncRNA), and are

received any chemotherapy drugs or radiotherapy

formed by either back-splicing or covalent binding

before the operation. Also, 33 tissue samples were

(3,4). Studies have shown that circRNAs participate

taken from non-cancerous patients who were

in different cell signaling pathways, and may

candidate for colonoscopy. 68.3% of patients were

become one of the greatest biomarkers in diagnostic

male, 31.7% of them were female. The mean age

and prognostic of different cancers; however, little

was 60 ± 2.1 years among the patients and 48 ± 1.8

is known about their roles in human CRC (3-5).

years for controls. This study was approved by the

Human

hsa_circ_0001563

with

alias

Ethics Committee of Qazvin University of Medical

hsa_circ_000425 is one of the newly introduced

Sciences

circRNAs with 355 nt in spliced sequence length.

consent forms had been studied and signed by each

Its gene is located at chr5:1709043171–179043526,

patient. Patients' documents have been carefully

and its also called HNRPNPH1. In this research, we

studied and their pathological information was

selected

collected.

this

circRNA

based

on

previous

bioinformatics analysis suggesting its association
with CRC (6).

(IR.QUMS.REC.1398.218)

and

the

Quantitative real time polymerase chain reaction
In order to extract RNA, tissue samples that

In this context, hsa_circ_000425 expression
levels were investigated in 4 CRC cell lines and

were frozen at – 80ºC were weighed, and 100 mg
pieces

were

prepared

for

RNA

extraction.

6

100 paired tissues. Then, we evaluated the

Regarding the cultured cells, 1×10 of them were

association between hsa_circ_000425 expression

used for total RNA extraction by using TRIZOL

levels and clinicopathological parameters of studied

reagent (Invitrogen, Carlsbad, CA, USA) following

patients. For evaluation of the diagnostic value of

the manufacturer’s instruction. The quantity and

this circRNA, a receiver operating characteristic

quality of extracted RNA, was evaluated by Nano

(ROC) curve was built.

Drop 2000c (Thermo, USA). In this case RNA
samples with A260/A280 ratios of >2 were selected

Materials and methods

for quantitative analysis. To improve the purity of

Cell culture

hsa_circ_000425, RNase R was used to treatment

Four CRC cell lines (SW480, SW620, HCT8,

of total RNA. First strand complementary DNA

and Lovo) and NCM460 as normal human colon

(cDNA) synthesis was also performed on 500 ng of

epithelial cell were purchased from the Cell Bank

treated RNA by using Revert Aid First Strand

of Pasteur Institute (Tehran, IRAN). The cells were

cDNA

incubated in Roswell Park Memorial Institute-1640

Fermentas, Waltham, MA, USA). Hsa_circ_000425

medium

USA)

expression was evaluated using quantitative real-

supplemented with 10% fetal bovine serum. Cells

time polymerase chain reaction (qRT-PCR) (Rotor-

were cultured under standard condition, incubated

gene, USA). GAPDH was used as internal control.

(RPMI-1640)

(Sigma-Aldrich,
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Primers sequences were: hsa_circ_000425: 5'AGC-

showed a significant down regulation of hsa_circ_

AAACCAGTCCAGCTACG3' (forward) (Diverg-

000425 in Sw620 (P <0.01), Sw480 (P <0.01), and

ent),

5'ACATGATTCCGTAAGTAGAGG-

Lovo (P <0.001) cell lines, but in Hct8 cell line no

CA3' (reverse), GAPDH: 5'GAAGGTGAAGGTC-

significant difference in expression levels of hsa_

GGAGTC3' (forward), and 5'GAAGATGGTGAT-

circ_000425 was observed in comparison with the

GGGATTTC3' (reverse) (7).

normal cell line (NCM460) (P = 0.324) (Figure 1).

and

The reactions were incubated in a 72-well

Comparison of the expression levels between

optical strip at 95°C for 15 min (enzyme

the cancer tissue samples and their adjacent normal

activation), followed by 95°C for 20 s and 60°C for

tissue sample showed a significant down regulation

60 s (40 cycles). All reactions were run in triplicate.

of hsa_circ_000425 in 68 cancer tissue samples

The mean Ct was determined from the triplicate

(68%) in comparison with the normal tissues

PCRs. Ct values were used to evaluate the

(P < 0.001) (Figure 2).

expression levels of the hsa_circ_000425. The

Correlation between hsa_circ_000425 expression

expression value of mentioned circRNA relative to

and clinicopathological features

internal control was determined using the 2

-△Ct

The expression levels of hsa_circ_000425 in

method (8).

the control samples were examined and 2-△Ct =

Statistical analysis

0.95±0.13 was considered as the cut-off value.

The results were analyzed by GraphPad

Then, the CRC tissue samples were divided into

software (GraphPad PRISM V 8.4 analytical

low and high hsa_circ_000425 expression groups.

software). Comparisons of data between pairs of

In order to investigate whether hsa_circ_000425

groups were detected by independent Student’s t-

can exert a significant effect on the pathogenesis of

test. Pearson’s χ2 test was used to evaluate

colon cancer, the relationship between hsa_circ_

clinicopathological variables.

000425 expression and cilinopathological data was
investigated. There were no significant associations

Results

with age, gender, invasion (T classification) and -

Initially, the expression rate of hsa_circ_
000425 was examined in 5 cell line. Our results

Fig. 1. Expression levels of hsa-circ_000425 in different colorectal cancer cell lines. The expression levels of hsa-circ_000425 in
HCT8, SW480, SW620, and Lovo as cancerous cell lines, and normal colon epithelial cell line (NCM460) were evaluated .A significant
down regulation of hsa-circ_000425 was observed in Sw620 (P < 0.01), Sw480 (P < 0.01), and Lovo (P < 0.001) cell lines. All values are
given as mean ± SD of three independent experiments.
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Fig. 2. Expression pattern of hsa_circ_000425 in cancerous and adjacent normal colon tissues. This figure shows the downregulation
of hsa-circ_000425 in cancerous tissue (P < 0.001) in comparison with adjacent normal tissues. The values are mean ± SD of three
independent experiments.

Table 1. Association of hsa-circ_000425 expression with cilinco-pathological parameters.
hsa_circ_000425 expression in tumor
P-value
Parameters
Low
High
Gender
Male
35
32
Female
15
18
0.24
Age
< 55 years
13
11
≥ 55 years
40
36
0.72
Invasion
< 5 cm
14
10
≥ 5 cm
42
34
0.72
Differentiation
Well+ moderate
17
16
Poor
48
19
0.02
T classification
1-2
23
35
3-4
25
17
0.123
N classification
0
28
24
1-2
42
12
<0.001
M classification
0
32
30
1
20
18
0.23
TNM stage
I-II
25
27
III-IV
20
28
0.35
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TNM stage (Table 1). However, a significant poor

progression and metastasis of distinct human (7)

differentiation was observed in samples with low

malignancy has been approved (9, 10). CircRNAs

expression in comparison with those with high

are a class of single-stranded closed circular RNA

expression of hsa_circ_000425 (P = 0.012). Also,

molecules that lack 5′-3′ ends and poly (A) tails

significant downregulation of hsa_circ_000425 was

(11). In 1976, circRNAs were identified in plant

observed in samples with lymphatic metastasis

specific

(N12) (P < 0.001).

performed on their structure and function (4). In

The diagnostic value of hsa_circ_000425 in CRC

recent years, results of deep RNA sequencing

ROC curve was used to estimate the diagnostic

technique have shown that these RNAs have main

value of hsa_circ_000425, and distinguish CRC

roles in biology of eukaryotic cells and are even

patients from healthy controls. Also, the sensitivity

involved in the pathogenesis of various human

and specificity of hsa_circ_000425 was evaluated.

diseases, such as nervous system disorders (12),

The area under the ROC curve was up to 0.839

cardiovascular disorders (13), Alzheimer’s disease

(95% confidence interval = 0.789–0.889; P <

(14), diabetes (15), and cancers (16, 17).

viruses,

and

various

studies

were

0.0001). The specificity and sensitivity were 0.766

Several studies have demonstrated the bold

and 0.803, respectively. Based on these data

role of the circRNAs in cancer growth, metastasis,

hsa_circ_000425 might be a diagnostic biomarker

and resistance to therapy (18, 19). Regarding their

(Figure 3).

role in CRC, differential expression of these
ncRNAs was shown in CRC tissues (20-22).
CircRNAs are involved in different pathways such
as regulation, proliferation, invasion, migration, and
apoptosis of CRC cells by sponging miRNAs,
contributing to peptide translation, regulating
cancer-related signaling pathways, and may act
either as oncogenes or tumor suppressors. However,
miRNA sponging is the main mechanism of
circRNAs function reported in CRC cells (23, 24).
In the present study we evaluated the
association of hsa_circ_000425 expression with the
clinicopathological parameters of CRC patients. To

Fig. 3. The ROC curve for differentiation of cancerous
tissues from healthy controls. The area under the ROC curve
was 0.839 (95% confidence interval = 0.789–0.889; P < 0.001).
The specificity and sensitivity were 0.766 and 0.803,
respectively.

Discussion

our knowledge, this study is the first study to
identify the role of hsa_circ_000425 in CRC. Our
results showed that hsa_circ_000425 expression
level was significantly down regulated in both CRC
tissues and CRC cell lines, and acts probably as a

Despite the fact that 80% of the human

tumor suppressor. Our data indicated that the down

genome can be transcribed into RNA, only 3% of

regulation of hsa_circ_000425 was significantly

them are translated into proteins and the remaining

associated with poor differentiation and lymph node

are ncRNAs. NcRNAs are divided into different

metastasis. It is clear that tumor cell differentiation

categories, and some of them have main roles in the

is one of the predominant causes for CRC

pathogenesis of disease. For example the role of

metastasis and recurrence (25, 26). On the other

microRNAs and long ncRNAs in initiation,

hand, lymph node metastasis can be a predicator
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factor of CRC smay have a role in CRC survival
and recurence.
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References

(both of which had been demonstrated to be

1. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA

oncogenic) suggesting the tumor suppressive role of

Cancer J Clin 2013;63:11-30.

hsa_circ_000425

2. Qi L, Ding Y. Screening of Differentiation-Specific Molecular

(7).

As

mentioned

above,

significant association of hsa_circ_000425 down

Biomarkers

regulation with lymph node metastasis was

2018;46:2543-50.

observed in this research. Conspicuously, the effect

3. Hentze MW, Preiss T. Circular RNAs: splicing's enigma

of miR-17 and miR-106b up regulation in lymph

variations. EMBO J 2013;32:923-5.

node metastasis and poor prognosis was reported

4. Yu CY, Kuo HC. The emerging roles and functions of circular

(7). Furthermore, we explored the diagnostic value

RNAs and their generation. J Biomed Sci 2019;26:29.

of hsa_circ_000425 by constructing the ROC curve.

5. Hsiao KY, Sun HS, Tsai SJ. Circular RNA - New member of

The area under ROC curve was up to 0.839, and the

noncoding RNA with novel functions. Exp Biol Med

specificity and sensitivity were 0.766 and 0.803,

(Maywood) 2017;242:1136-41.

respectively. Hence, hsa_circ_000425 can be

6. Su M, Xiao Y, Ma J, et al. Circular RNAs in Cancer:

regarded as a potential biomarker in the diagnosis

emerging functions in hallmarks, stemness, resistance and roles

of CRC.

as potential biomarkers. Mol Cancer 2019;18:90.

It is worth noting that our data are based on
clinical

analyzes,

and

the

exact

for

Colon

Cancer.

Cell

Physiol

Biochem

7. Liu Z, Huang S, Cao Y, et al. YAP1 inhibits circRNA-000425

molecular

expression and thus promotes oncogenic activities of miR-17

mechanism of action of hsa_circ_000425 in colon

and miR-106. Biochem Biophys Res Commun 2018;503:2370-5.

cancer pathogenesis should be studied both in vitro

8. Schmittgen TD, Livak KJ. Analyzing real-time PCR data by

and in vivo.

the comparative C(T) method. Nat Protoc 2008;3:1101-8.

In conclusion, in this study for the first time

9. [Non-coding RNA - from useless to essential]. Cas Lek

we reported that hsa_circ_000425 was significantly

Cesk;155:370-6.

downregulated in CRC and associated with poor

10. Li W, Notani D, Rosenfeld MG. Enhancers as non-coding

differentiation and lymphatic metastasis. Besides,

RNA transcription units: recent insights and future perspectives.

our results showed that hsa_circ_000425 may play

Nat Rev Genet 2016;17:207-23.

a crucial role in CRC pathogenesis, and may be a

11. Chen LL, Yang L. Regulation of circRNA biogenesis. RNA

potential biomarker for

Biol 2015;12:381-8.

CRC diagnosis and

treatment.

12. Rybak-Wolf A, Stottmeister C, Glazar P, et al. Circular

Acknowledgements

RNAs in the Mammalian Brain Are Highly Abundant,

We appreciate all participants in the current

Conserved, and Dynamically Expressed. Mol Cell 2015;58:870-

study. We also thank Cellular and Molecular

85.

Research Center of Qazvin University of Medical

13. Jin Q, Chen Y. Silencing circular RNA circ_0010729

Science for providing laboratory facilities.

protects

271 Int J Mol Cell Med Autumn 2020; Vol 9 No 4

human

cardiomyocytes

from

oxygen–glucose

Downloaded from ijmcmed.org at 1:41 +0430 on Saturday June 19th 2021

[ DOI: 10.22088/IJMCM.BUMS.9.4.266 ]

Mohammadi D et al.
deprivation-induced injury by up-regulating microRNA-145-5p.

21. Bachmayr-Heyda A, Reiner AT, Auer K, et al. Correlation of

Mol Cell Biochem 2019;462:185-94.

circular RNA abundance with proliferation--exemplified with

14. Li Y, Fan H, Sun J, et al. Circular RNA expression profile of

colorectal and ovarian cancer, idiopathic lung fibrosis, and

Alzheimer’s disease and its clinical significance as biomarkers

normal human tissues. Sci Rep 2015;5:8057.

for the disease risk and progression. Int J Biochem Cell Biol

22. Zhang Z, Song N, Wang Y, et al. Analysis of differentially

2020:105747.

expressed circular RNAs for the identification of a coexpression

15. Fan C, Liu X, Li W, et al. Circular RNA circ KMT2E is up-

RNA network and signature in colorectal cancer. J Cell Biochem

regulated in diabetic cataract lenses and is associated with miR-

2019;120:6409-19.

204-5p sponge function. Gene 2019;710:170-7.

23. Jiang W, Zhang X, Chu Q, et al. The Circular RNA Profiles

16. Lei B, Tian Z, Fan W, et al. Circular RNA: a novel

of Colorectal Tumor Metastatic Cells. Front Genet 2018;9:34.

biomarker and therapeutic target for human cancers. Int J Med

24. He JH, Li YG, Han ZP, et al. The CircRNA-ACAP2/Hsa-

Sci 2019;16:292-301.

miR-21-5p/ Tiam1 Regulatory Feedback Circuit Affects the

17. Feng J, Chen K, Dong X, et al. Genome-wide identification

Proliferation, Migration, and Invasion of Colon Cancer SW480

of cancer-specific alternative splicing in circRNA. Mol Cancer

Cells. Cell Physiol Biochem 2018;49:1539-50.

2019;18:35.

25. Barresi V, Reggiani Bonetti L, Ieni A, et al. Histological

18. Zhang HD, Jiang LH, Sun DW, et al. CircRNA: a novel type

grading in colorectal cancer: new insights and perspectives.

of biomarker for cancer. Breast Cancer 2018;25:1-7.

Histol Histopathol 2015;30:1059-67.

19. Kristensen LS, Hansen TB, Veno MT, et al. Circular RNAs

26. Lee JL, Yu CS, Kim M, et al. Prognostic impact of

in cancer: opportunities and challenges in the field. Oncogene

diagnosing colorectal neuroendocrine carcinoma using the

2018;37:555-65.

World

20. Chen S, Zhang L, Su Y, et al. Screening potential biomarkers

2014;155:650-8.

Health

Organization 2010

classification. Surgery

for colorectal cancer based on circular RNA chips. Oncol Rep
2018;39:2499-512.

Int J Mol Cell Med Autumn 2020; Vol 9 No 4 272

