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Abstract

Background: Primary myelofibrosis is a chronic myeloproliferative neoplasm characterized by abnormal
megakaryocyte proliferation and fibrosis that destroys healthy bone marrow. This results in
extramedullary hematopoiesis, variable blood cell deficiencies, hepatosplenomegaly, general symptoms,
progression to leukemia, and a reduced lifespan. Myelofibrosis can occur as a de hovo myeloproliferative
neoplastic disorder or evolve from other myeloproliferative neoplasms, including Polycythemia Vera or
Essential Thrombocytosis. MicroRNAs (miRNAs) are short, non-protein-coding RNA molecules,
typically 18-24 nucleotides in length. Dysregulation of miRNAs may contribute to the disease phenotype.
Objective: To investigate the expression level of MicroRNA-155-5p in patients with Primary
Myelofibrosis compared to healthy controls and its correlation with common clinic-pathological factors.
Methods: twenty-eight patients with Primary Myelofibrosis and twenty healthy subjects were examined
as controls. Expression analysis of MicroRNA-155-5p was performed using reverse transcription-
quantitative polymerase chain reaction (qQRT-PCR) on plasma isolated from peripheral blood.

Results: MicroRNA-155-5p expression was significantly upregulated in patients with Primary
Myelofibrosis (P = 0.0001). However, no significant correlations were found between MicroRNA-155-
5p and age, sex, Janus kinase 2 mutation status, or hematological parameters, including hemoglobin,
white blood cell count, and platelet count.

Conclusion: MicroRNA-155-5p expression is not influenced by age, sex, Janus kinase 2 mutation status,
or hematological parameters. Aberrant expression of MicroRNA-155-5p may contribute to the
pathogenesis of Primary Myelofibrosis, warranting further research to understand the disease mechanisms
better.

Keywords: Essential thrombocytosis; MicroRNA; Myeloproliferative neoplasms; Polycythemia Vera;
Primary Myelofibrosis.

Introduction:

The classical myeloproliferative neoplasms (MPNs)
are characterized by the proliferation of terminally
differentiated myeloid cells. Primary myelofibrosis
(PMF) is the most aggressive of the classic MPNs,
marked by extensive heterogeneity in clinical
manifestations and molecular markers (1). A
significant proportion of patients harbor activated
mutations, including the Janus kinase 2 (JAK2)
mutation  which  drives  cytokine-independent
proliferation of hematopoietic progenitor cells by
constitutively activating both canonical and non-
canonical downstream pathways. Other driver
mutations, such as calreticulin (CALR) and
myeloproliferative leukemia virus oncogene (MPL),
mediate persistent JAK-STAT signaling, a key
process underlying the disease's pathophysiology (2,
3). Numerous Pathological mechanisms, including

defective myeloid cell proliferation, aberrant stem
cell trafficking, and increased production of
inflammatory  cytokines, contribute to the
development of PMF (4) . These processes lead to
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progressive changes in marrow histology, where all
hematopoietic elements are initially preserved,
followed by the accumulation of coarse reticulin
fibers arranged in parallel bundles within the
increased fibrous tissue. Ultimately, this progression
culminates in the osteo-myelosclerotic stage (5,6) .
These mechanisms disrupt the normal medullary
erythropoietic environment, resulting in anemia, bone
marrow failure, splenomegaly, infections, bleeding,
and constitutional symptoms(7,8). Patients with
PMF have a median survival of 5.7 years, with a range
of 4 to 7 vyears post-diagnosis(9). Currently,
autologous hematopoietic stem cell transplantation
remains the only treatment option capable of
potentially prolonging survival

or cure PMF (10). MicroRNAs (miRNAS) are a class
of single-stranded, non-protein-coding RNA
molecules, typically averaging 22 nucleotides in
length(11). They bind to target messenger RNA
(mRNA) and function as gene repressors, regulating
gene and protein expression (12). MiRNAs play a
critical role in controlling cellular processes such as
apoptosis, proliferation, and differentiation (13) .
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Extracellular miRNAs have been extensively studied
as potential biomarkers for various conditions and
serve as signaling molecules facilitating intercellular
communication (14) . Among these, mMiRNA-155-5p
is one of the most well-researched miRNAs. It plays
a significant role in regulating immune cell
differentiation and cytokine secretion, leading to
cytokine  hypersensitivity in  bone  marrow
progenitors. Altered expression of miRNA-155-5p
has been linked to hematological malignancies,
making it a promising biological marker for these
diseases (15) .

The study aimed to analyze the expression level of
miRNA-155-5p in  patients  with  Primary
Myelofibrosis (PMF) compared to healthy controls
and evaluate its correlation with common
clinicopathological factors.

Patients, Materials, and Methods:

This study employed a cross-sectional design and
included  patients  diagnosed  with  Primary
Myelofibrosis (PMF) according to the 2016 World
Health  Organization  (WHO) criteria  for
myeloproliferative neoplasms (MPNs)(17). A control
group of healthy individuals was also included.

With approval from the local Ethics Committee of the
College of Medicine, University of Baghdad, 48
participants (28 patients with PMF and 20 healthy
volunteers) were recruited. The study adhered to the
Declaration of Helsinki ethical standards, and all
participants provided written informed consent.
Clinical data obtained from patients’ records
included:

Demographics: Age and sex

Disease Characteristics: Time and history of
presentation, JAK2 mutation status

Hematological Parameters: Hemoglobin (Hb), total
white blood cell count (WBC), and platelet count
(PLT).

Inclusion Criteria

JAK2V617F mutation and confirmed negative for
the BCR-ABL1 fusion gene. Patients were tested for
the

None of the patients exhibited blastic transformation.
Sample Collection and Processing

For each participant, 2 mL of peripheral blood was
collected in an EDTA tube. Plasma was separated by
centrifugation within 3 hours of collection and then
transferred into a 1.5 mL Eppendorf tube containing
300 ul of DNA/RNA Shield for preservation and
stored at a temperature below -20 °C. The RNA was
extracted within a period of two weeks and stored at
a temperature below -20°C till the time of assessing
the expression of MiRNA-155-5p using a qRT-PCR
method.

RNA isolation and Reverse Transcriptase PCR
procedures (RT-PCR)

Direct-zol™ RNA MiniPrep method (Cat. # R2051,
ZYMO research, USA) was used to extract RNA
from peripheral whole blood. Reverse transcriptase

reactions contained 3ul isolated total RNA, 0.5ul
stem-loop RT primer, 10 pul RNase Free water, and 2
pl Prime Script TM Reverse Transcriptase (Cat. #
RRO37A, Takara Bio, USA). For quantitative PCR
(gPCR), a reagent system was used, this system was
composed of (a fluorescent DNA-binding dye,
GoTag® Hot Start Polymerase, MgCI2, dNTPs, and
a proprietary reaction buffer). The process was
carried out using an automated Thermal Cycler
(Sacace, Italy). The PCR conditions were as follows:
denaturation at 95°C for 20 seconds, followed by 40
cycles of 20 seconds at 95°C, 20 seconds at 60°C, and
the final extension step of 20 seconds at 72°C
followed by the analysis of relative gene expression
data using real-time quantitative PCR and the 2/l
deltaCT method (18).

Statistical analysis: The method of inputting data
was performed with Microsoft Excel 2019. The
analysis was conducted using the statistical package
for social sciences (SPSS version 26). A randomly
selected sample (t-test) was employed to compare
continuous parameters with categorical parameters.
Chi-squared tests have been used to measure the
association between categorical parameters while
(ANOVA) tests were used to compare between
categorical variables. ROC curve (receiver operating
characteristic curve) was used to measure the area
under the curve to measure the cutoff value. The
linear regression test was used to measure the
association between two continuous variables.

Results:

Out of 28 patients with PMF, 19 of them were males
comprised 67.8% while 9 were females and
comprised 30% (9). The mean agexSD of patients
was (53.6 + 12.2) years, whereas in the control group
was (52.1 £ 15 years). The mean+SD MiRNA 155-5p
was notably elevated in the patient group (1.04 %
0.82) with PMF compared to the control group (0.32
+ 0.28), and this difference was statistically
significant (P=0.0001; Table 1, and Figure 1)

Tablel: MiRNA 155-5p level across studied groups

Control PMF P value

Mean = SD 0.32+0.28 1.04+0.82  0.0001

Mean miRNA-1566p

Error Bars: 95% CI

Figure. 1: The mean MiRNA 155-5p levels across the
studied groups.
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Age and Sex association with MiRNA 155-5p level
The mean MiRNA 155-5p levels among males and
females within the PMF group showed no significant
difference (P=0.81). A significant difference was
observed among males and females of the PMF and
control groups (P=0.001).

Regarding the age of participants, there was no
significant correlation between age and MiRNA 155-
5p across both patients and control groups (P>0.05)
(Figures 2A and B).

and
with

JAK-2 mutation status,
hematological parameters
MiRNA 155-5p level
Regarding splenomegaly and JAK-2 mutation, there
was no significant difference observed between
patients with and without splenomegaly or JAK-2
mutation (P>0.05; Table 2).

splenomegaly,
association

Table 2: Association of splenomegaly and JAK2
mutation with MiRNA 155-5p mean level in PMF

patients
Variable Mean+ SD P value
No 0.7+0.2
*
Splenomegaly Yes 1708 0.21
. Mutated 1.1+0.8
JAK-2 mutation Unmutated  0.8+0.5 0.36

* The mean level of MiRNA-155-5p + standard deviation
in Primary Myelofibrosis patients with splenomegaly
compared to those without splenomegaly.

** The mean level of MiRNA-155-5p + standard deviation
in Primary Myelofibrosis patients with JAK-2 mutation
compared to those Unmutated

Regarding hematological parameters, there was no
significant  correlation  between hematological
parameters and MiRNA 155-5p level in PMF patients
(P>0.05; Table 3, and Figures 2C, D, and E).

Table 3: Hematological parameters correlation
with MiRNA 155-5p level

PME
No. 28
Hemoglobin (gm/dL) rvalue  0.048
P value 0.810
N 28
rvalue  0.056
Total WBC (1073/ul)
Pvalue 0.777
N 28
Platelets (10"3/ul) rvalue  -0.294
Pvalue 0.129

MIRNA-155-5p Level

s

Age vs miRNA-155-5p in PME Group

=015, pe04S

12055, p=0.01

MIRNA-155-5p Level
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Figure 2 The association of miRNA 155-5p level with age
of studied groups (A and B), total WBC count (C), platelets
count (D), and hemoglobin level (E),

Discussion:

In this study and depending on (RT-PCR results,
plasma mirl55-5p expression was substantially
elevated in patients with PMF in contrast with the
control group. These results agreed with the study of
Tombak et al. (22), and the study of Norfo et al. (23)
where both demonstrated upregulation in mirl55
expression leading to increased proinflammatory
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cytokine production which has a significant role in
the pathophysiology of MF. The male-to-female ratio
was (2:1) while the study of Alwan AF (24) showed
(1.1:1), different from the study of Tombak et al. (22)
which showed (0.6:1). These differences in ratios
may be due to variable sample size in these studies.
The level of miRNA 155-5p is not significantly
associated with the sex of patients with PMF (no
significant difference between males and females
within PMF groups). The average age in the patient
category was (53.6 = 12.3) years while in the research
of Tombak et al (22), was (54.8 + 16,5) years, there is
no significant correlation between the age of patients
within PMF and the amount of miRNA 155-5p which
was in agreement with the study of Tombak, et al.
(22).

There were no significant differences between JAK-
2 mutational status and level of miRNA 155-5p of
patients with PMF groups included in this study was
in agreement with Stolyar et al. (25) study and
Tombak et al. (22), probably dysregulated miRNA
155-5p operates autonomously in the development of
MPN, separately from JAK2 signaling.

The assessment of the correlation between the
expression of mMiRNA155-5p and hematological
parameters (HB level, WBC, and PLT counts) did not
show any significant correlation between miRNA
155-5p level and any of the hematological parameters
which were in agreement with Stolyar et al. (25)
study.

It should be taken into account in future miRNA
research that cells within the bone marrow
environment, in addition to the mutated cell clone,
contribute to the pathogenesis of MPNs and the
expression of miRNAs.

Limitations: one of the limitations of the current
study is the sample size.

Conclusion:

The aberrant expression of miRNA155-5p may
contribute to PMF pathogenesis. Expression levels of
miRNA 155-5p are not affected by age, sex,
JAK2V617F status, and hematological parameters.
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