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Background and Aims: Previous investigations have revealed that
microRNAs (miRNAs) can function as oncogenes or tumor suppressors in
chronic lymphocytic leukemia (CLL) and that the expression of miRNAs,
such as miR-485-3p changes in several illnesses. This study was designed
to determine the expression level of miR-485-3p and its target FOXD3 in
CLL patients and controls to identify if this miRNA has the potential to be
considered as a biomarker in CLL.
Materials and Methods: A total of 35 CLL patients and the same number
of controls were recruited. Following total RNA extraction and cDNA
synthesis, quantitative analysis was performed by real-time polymerase
chain reaction (PCR) using the SYBR Green PCR Master Mix to
determine the expression level of miR-485-3p and its target. Moreover, in
silico molecular enrichment analysis was conducted on targetome of miR485-3p.
Results: It was observed that the expression level of miR-485-3p was
upregulated in CLL patients compared with controls (p<0.009). However,
the expression profile of miR-485-3p’s target (FOXD3) was significantly
downregulated in patients in comparison with the control group (p<0.02).
Conclusions: Based on the results, miR-485-3p could be a novel
biomarker to diagnose CLL and to design novel CLL control strategies by
targeting FOXD3.

Corresponding Author: Medical Biotechnology Research Center, Ashkezar Branch, Islamic Azad University,
Ashkezar, Yazd, Iran. Tel: +989130012262; Fax: +983532725952, Email: faezenamazi@yahoo.com

Downloaded from ijml.ssu.ac.ir at 22:33 IRST on Monday September 27th 2021

[ DOI: 10.18502/ijml.v7i1.2467 ]

F. Namazi et al.

Introduction
Chronic lymphocytic leukemia (CLL) is one of

has reported deregulated expression of miR-

the most prevalent kinds of leukemia in the

485-3p in several cancers [8-10]. However, one

West,

appearing

investigation by Di Lisio et al have reported

monoclonal B cells with CD5, CD19, and

involvement of miR-485-3p in CLL by

CD23 markers. B-lymphocytes mature in the

assessing differentially expressed miRNAs in

bone

the

each sort of lymphoma [11]. In this study, the

immunoglobulin variable gene which is applied

expression level of miR-485-3p was examined

as a B-cell antigen receptor [1]. The incidence

in peripheral blood mononuclear cells (PBMCs)

of this type of leukemia is 30 percent among all

of CLL patients in comparison with controls in

blood cancer individuals and is slightly more

order

common in men than in women. It has been

expression of miRNA can be used as a

reported that the leukemia causes ∼5,000

diagnostic biomarker. Additionally, in silico

mortalities in the United States annually. One of

analyses on miR-485-3p targetome indicated

the significant factors to be considered in the

FOXD3 an involvement of target in both miR-

treatment of cancer, which helps to select better

485-3p and CLL disease. Thus, we also

therapy options, is

early diagnosis.

investigated FOXD3 expression by quantitative

Detection of biomarkers at various levels such

real-time polymerase chain reaction (PCR) in

as transcriptomes and proteomics levels can

PBMCs of 35 CLL patients and the same

help to treat different cancers like CLL [2, 3].

number of controls.

specified

marrow

by

by

mature

rearrangement

the

of

MicroRNAs (miRNAs), a novel class of
endogenous small noncoding RNAs with 18-22

to

determine

whether

deregulated

Materials and Methods

nucleotides, have been associated with diverse

In this case-control investigation, blood samples

types of malignancies [4, 5]. By binding to the

were collected from CLL patients and random

3′-untranslated region (UTR) or 5´UTR of their

samples from healthy men and women. Seventy

mRNA targets, miRNAs control the gene

samples, including 35 CLL patients [diagnosed

expression at the post-transcriptional level, and

in the Omid Hospital (Isfahan, Iran)] and 35

lead to inhibition or degradation of mRNA.

controls,

miRNAs play a major role in malignancies

investigation. CLL patients were diagnosed by

progression as oncogenes or tumor suppressors

an expert on the basis of blood cell count and

[6]. miRNAs have essential roles in cellular and

cell morphology. The Ethics Committee of

molecular processes associated with CLL.

Omid Hospital (Isfahan, Iran) approved the

Although

were

protocol of this study. Before taking a sample

discovered within the 13q14.3 deleted regions

of individuals, a written informed consent

in CLL, the prognostic value of miRNAs still

was taken from each person. Four ml of

remains unknown [7]. Previous investigations

peripheral

miR-15a

and

miR-16-1
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were

chosen

blood

was

for

the

collected

current

into
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ethylenediaminetetraacetate-containing tubes

Glyceraldehyde-3-phosphate

and was transferred to the laboratory on ice.

(GAPDH) was selected as internal control, in

Complete blood count

order to normalize FOXD3 expression levels.

White blood cell (WBC) counts, monocyte,

Also, the final data for miR-485-3p were

and lymphocyte counts were assessed using

normalized using small nuclear RNA, U6,

CA&XN-Series TM Automated Hematology

expression level as an endogenous control. The

Analysis (Kobe, Japan).

primers were procured from Bon Yakhteh

Peripheral

blood

mononuclear

cell

dehydrogenase

(Tehran, Iran). 1 μl product of cDNA mixed

extraction

to a master mix including 0.5 µl separate

The density gradient lymphoprep (Bio Sera,

from each primer (forward and reverse), 3 µl

Kansas City, USA) was used to extract

of

PBMCs from blood samples based on the

water, and 5 μl of SYBR premix ExTaq II

manufacturer’s

were

(TaKaRa, Kusatsu, Japan) in a total volume

isolated from the middle phase into RNAase-

of 10 μl. The protocol was as follows: 95°C

free micro tubes and made frozen until RNA

for 10 min, followed by 40 cycles at 95°C

extraction step.

for 10 s, 60°C for 20 s and 72°C for 25 s.

Total RNA isolation and complementary

Triplicate experiments were applied to each

DNA synthesis

sample.

miRNA Hybrid-R (Geneall, Seoul, Korea) was

Molecular enrichment analysis

applied to extract total RNA from PBMCs

In order to obtain suitable miRNA in CLL, vast

under RNase-free condition according to

search in the miRWalk 2.0 database was

the manufacturer’s instruction. The quality

performed and miR-485-3p was selected.

of total RNAs was examined at a 260/280

Subsequently, characterization of miR-485-3p

nm

NanoDrop

targets was carried out by exploring at

spectrometer (Thermo Scientific, Waltham,

TargetScan v7 and some high-scoring miR-485-

MA, USA). cDNA synthesis for miR-485-3p

3p targets were selected. On the other hand, to

and FOXD3 was fulfilled on a total RNA

find the associated gene with CLL disease,

using a cDNA Synthesis Kit (Pars Genome,

DisGeNET database was applied and genes

Tehran, Iran) according to the kit protocol.

associated with CLL were extracted from the

Then, the cDNA synthesized was stored at

database. Finally, a common gene target

wavelength

protocol.

ratio

PBMCs

using

o

Diethylpyrocarbonate

(DEPC)-treated

-20 C until the next step.

between miR-485-3p (TargetScan) and CLL

Real-time PCR

(DisGeNET) was chosen. Furthermore, in

Relative expression of miR-485-3p and FOXD3

silico molecular enrichment analysis was

was investigated using real-time PCR analysis

conducted on predicted and validated targets

on the base of SYBR Green (TaKaRa, Kusatsu,

of miR-485-3p from the miRecords and

Japan) exploration with Rotor-Gene 6000

miRTarBase databases, respectively [12-13].

system (Corbett Life Science, Australia).
25
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Statistical analysis

Up-regulation of miR-485-3p in CLL

Data obtained was performed by the 2 -ΔΔCT

Data analysis indicated a significant increase

statistical method. Data were analyzed using

in the expression of miR-485-3p in CLL

Graph Pad Prism statistical software, version

patients compared with controls. The relative

5.01 (Graph Pad, San Diego, CA, USA).

quantification (RQ) for the miR-485-3p was

Normality was evaluated by the Kolmogorov-

significantly different in both groups with a p

Smirnov test. The independent samples t-test

<0.009 (Fig. 1). We observed a significant

was applied to analyze the data between

growth in the expression of miR-485-3p in

groups. In all tests, p≤0.05 was considered as

CLL; therefore, it can be assumed that miRNA

the level of significance.

can be a potentially valuable biomarker for
this disease.

Results

Molecular enrichment analysis of miR-485-

Clinical features of study population

3p targetome

A study population including 35 CLL patients

Using the miRecords database, 69 mRNAs

(average age: 62.05±1.85, range: 41-80 years,

were identified as predicted targets of miR-

disease duration: 1.42±0.78 years) and 35

485-3p. All predicted targets were confirmed

controls (average age: 47.05±1.85, range: 25-71

by at least five prediction databases. Similarly,

years) were enrolled. Control group had no

using the miRTarBase database, 3 mRNAs

history of the genetics of CLL and did not

were obtained as validated targets of miR-485-

use any special medicine. The hematological

3p. The validated targets of miR-485-3p

parameters of CLL are shown in Table 1. It

included

was observed that in CLL patients, the levels

Moreover, FOXD3 was selected as mentioned

of WBCs, monocyte and lymphocyte counts,

in the method section as miR-485-3p's target.

are higher than the normal values. p≤0.05

Data analysis indicated a decreased expression

was

of FOXD3 in CLL patients compared to the

considered

significant.

Data

were

expressed as mean±SD.

NFYB,

SLC40A1,

and

PBRM.

controls (p<0.02) (Fig. 2).

Table 1. Hematological parameters of chronic lymphocytic leukemia
Characteristics
Number of subjects
Mean number of white blood cells
Range (cells per mcL/103)
Mean number of monocytes
Range (cells per mcL/103)
Mean number of lymphocyte
Range (cells per mcL/103)

Control
35
7.67 ± 0.39*
4.5-9.9
0.453 ± 0.056
0.04-0.7
2.55 ± 0.177
1.2-3.7

Patient
35
65.23 ± 1.16
6.03-451
6.68 ± 2.01
0.43-45.19
44.93 ± 8.42
2.38-408.03

* Data are presented as Mean±SD
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Patients

Fig. 1. Relative expression of miR-485-3p was
significantly different in CLL patients and controls
(p-value<0.009)

Relative expression of FOXD3
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Controls

Controls

Patients

Fig. 2. The expression of miR-485-3p’s target (FOXD3)
was significantly different between two studied groups
(p-value<0.02).

Discussion
In the current study, we investigated the

prediction in CLL being based on V-gene

expression level of miR-485-3p by targeting

mutations (CD38 and ZAP-70) and different

FOXD3 using real-time PCR in CLL patients

sorts of chromosomal deletions, such as

in

results

17q13, 6q21, 11q23, and 13q14 in CLL [14].

demonstrated that CLL patients have a

CLL was almost the first human cancers found

significantly higher expression of miR-485-3p

that was clearly associated influenced by

compared with the controls. In addition, we

changes in miRNA expression. Deletion of

observed the expression level of miR-485-3p’s

miR-15a and miR-16 in CLL was discovered

target (FOXD3) reducing significantly in CLL

to result in the up-regulation of BCL-2 gene

patients compared to the control. Previous

[15]. Although the function of miR-485-3p in

investigations have indicated the prognostic

CLL is still unknown, in order to develop a

27

an

Iranian

population.

The
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miRNA-based biomarker for cancers or other

role of Smad, Wnt, and PI3K. Transfection of

diseases, one of the main prerequisites is the

Smad4, Wnt1, and PI3K downregulated the

ability to quantify miRNAs from a diversity of

expression of undifferentiation marker genes

samples

The

of ESCs, Oct4, Sox2, and FOXD3 [20]. A

relationship of miR-485-3p has been shown to

positive relationship between FoxD3 and

CLL has only been identified in a previous

AKT2 was discovered in HCC cells and

microarray study. The expression of miR-485-

tissues. Interestingly, Liu et al. reported that

3p to be higher in CLL patients than controls

FOXD3 is down-regulated in hepatocellular

[11]. Therefore, in our study, miR-485-3p and

carcinoma cells treated with AKT2 siRNA

its target (FOXD3) were selected from in silico

[21]. These findings suggest the relevance of

databases as a miRNA which is involved in

miR-485-3p as an involved biomarker in CLL.

CLL. On the basis of the data analysis,

It can be assumed that miR-485 may bear

overexpression of miR-485-3p may be of

numerous target genes and the target genes

functional importance and be related to

may apply multiple purposes of miR-485-3p in

prognosis of CLL. It has been proposed that

biological processes. Overall, the findings of

the combined inhibition of PI3K/Akt and

our study illustrats the communication of miR-

PTEN activity may represent a novel concept

485-3p and its target (FOXD3) to CLL.

with

enough

sensitivity.

for CLL therapy. On the other word, the
PI3K/AKT pathway is the key signaling

Conclusion

for various pathways involved in CLL

The findings of this study were in accordance

pathogenesis and it is active in isolated CLL

with what had previously been reported and

cells [16, 17]. On the other hand, it has been

therefore, it can be concluded that in our study

indicated that miR-485 overexpression inhibits

population, too, miR-485-3p is upregulated

the activation of the AKT and ERK signalling

and FOXD3 is downregulated in CLL patients.

pathways in glioblastoma cell lines. miR-485

Perhaps miR-485-3p and its target have

acts as a tumour suppressor in glioblastoma

the potential to be considered as a novel

by targeting PAK4 and regulating the AKT

biomarker for the diagnosis of CLL.

and
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