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Abstract

Chronic inflammation can induce proliferative events and posttranslational DNA
modifications in prostate tissues through oxidative stress. The miR-155 expression is
abnormally increased in tumors. Therefore, this study aims to explore the clinical
significance of serum TNF-a and IL-1a as well as miR-155 expression in prostate
cancer (PC) patients.
A total of 50 blood samples from patients diagnosed with prostate cancer were
collected from the Oncology Department, Baghdad Teaching Hospital, along with
samples from 50 healthy volunteers. Serum TNF-o and IL-1a levels in Iraqi males
with prostate cancer were estimated by using enzyme-linked immunosorbent
assay (ELISA). The total RNA was extracted from all subjects and converted to
cDNA using Stem-Loop technique and the expression was measured by real-time
PCR (RT-PCR) using SYBR Green with specific primers. The results showed that
serum TNF-a and IL-1a levels were significantly higher in the clinical stage of
tumor node metastasis (TNM) as compared to those in the control (p<0.05). The
miR- 155 level was significantly elevated in the patients compared with the control
(p<0.05), being positively correlated with advanced stages. It is concluded that
circulating miR-155 could act as a promising marker for the diagnosis and prognosis
of PC.
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Introduction

Prostate cancer is a popular male cancer that involves various phenotypes, ranging from indolent to
highly aggressive. Currently utilized markers for prognostic and diagnostic purposes have several
limitations, while new biomarkers need to stratify and assign optimal therapies to patients, taking into
account potential genetic and epigenetic differences (1). Micro-RNAs ( miRNAs) are non-coding
small RNA sequences that have been revealed to control the expression of the tumorigenesis genes
involved in PC development (2). Present evidence indicates that several mammalian genome-encoded
miRNAs influence cellular biology by targeting specific mRNA subsets, involving those related to
tumorigenesis, differentiation, apoptosis, and proliferation (3). The miRNAs repress the expression of
target genes at the post-transcription level by binding target sequences of mRNA to the 3’ end of the
untranslated region (3’ UTR), through fostering degradation of RNA or inhibiting translation. In
cancer, miRNAs target and regulate the expression of multiple target genes, including the downstream
effectors and suppressors of tumor and of oncogenic factors (4). TNF-a is a pleiotropic cytokine
which, similar to IL-10, has been shown to be related with the progression of cancer. It is of notice
that many androgen-insensitive PC cells are insensitive to TNF-a. This is probably due to the up-
regulation of several anti-apoptotic genes involved in the autocrine and paracrine network that
modifies the cellular activities in PC. These involve the nuclear factor-kappa B (NF-«kB) (5). TNF-a is
related to a family of transcription factors with anti-tumor activities which are released from prostate
cancer cells themselves while from associate macrophages after a relapse in disease (5). Several
previous studies reported that patients with hormone-refractory PC exhibit elevated levels of serum
TNF-a as compared with untreated patients (6). In addition, TNF-a facilitates the spread of PC from
the metastatic lymph nodes by stimulating the CCL-21 / CCR-7 axis, resulting in the migration of PC
cells, through protein kinase p-38 phosphorylation (7). IL-1a is a regulatory cytokine which stimulates
numerous transcription factors, such as the activator protein (AP-1) and NF-kB, which promote the
expression of multiple genes involved in angiogenesis, proliferation, and survival of cells (8). These
two cytokines are overlapping with several biological properties, including prostate cancer
development Micro RNA-155(miR-155) is overexpressed in many cancer conditions such as PC,
breast cancer, and other tumors. Therefore, this study aimed to explore the clinical significance of
TNF-a and IL-10, combined miR-155, in the early diagnosis of PC.

Materials and Methods
Subjects

Fifty PC patients diagnosed by histopathological examination at different stages (30 at early
stages (I-II) and 20 at advanced stages (III-IV)) were enrolled in AL-Kindy Teaching Hospital-
Histological Department, Baghdad, Iraq, from September 2018 until May 2019. Their mean age was
49.8 + 57.7, ranged 45-70 years. Criteria of inclusion included primary PC confirmed by pathology,
without radiotherapy, chemotherapy, surgery, or other treatments.

Criteria of exclusion included recurrent PC treated by chemotherapy, radiotherapy, or surgery.
Cases combined with other diseases were also excluded, for example complications of malignant
tumor, systemic immune diseases, secondary renal hypertension, metabolic bone diseases, pulmonary
fibrosis, severe disease of kidney and liver, malignant tumors, and infectious diseases. Fifty healthy
volunteers were established as controls, who were age-matched to patients. To investigate circulating
miRNA and serum cytokine levels in patients and controls, 5 ml of peripheral blood was separated
into 2.5 ml in EDTA tubes for gene expression and 2.5 ml in gel tubes for serum cytokines.
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Estimation of Serum Levels of TNF-a and IL-1a

TNF-a level was measured by TNF-o human ELISA kit (Demeditec Diagnostics Gmb-H;
Germany). IL-lo was measured by a kit purchased from Thermo Fisher Scientific, Bender Med-
Systems Gmb-H, Austria).
Measurement of the Expression of miR-155

RNA was isolated from samples using Direct-zol™ RNA MiniPrep, R2051, kit (Zymo Research /
USA) according to the instructions of the manufacturers. The RNA sample was eluted with nuclease
free water (20ul). For cDNA synthesis reaction, the Prime Script-TM RT reagent kit was utilized.
The forward primer 5 CGC GCG TTA ATG CTA ATC 3’ and reverse primer 5 GTC GTA TCC
AGT GCA GGG TCC GAG GTA TTC GCA CTG GAT ACG ACA ACCCC 3’ were used. Briefly,
each reverse transcription reaction consisted of a final concentration of 100ng/ ul total RNA, 4.5ul
nuclease free water, 0.5ul synthetic stem-loop primer, and 2pul 20X reaction buffer of prime script. The
reaction of RT-PCR was performed using SaCycler-96 thermal cycler (SACACE, Italy) for 15 min at
42 °C, followed by heat-inactivation for 1 min at 85°C, and storage at 4°C. For quantitative PCR (q
PCR), the reaction mixture of 20ul was prepared by using KAPA SYBR®FAST Universal PCR
master mix (KAPA, USA) as recommended by the manufacturer. Briefly, a mix of 0.5ul of each of
forward and reverse primers, 4ul of diluted cDNA (1 : 4), and 10 pl of 2 X SYBR Green master mix
were added, then the volume was completed to 20 pl by the addition of 5 pl of nuclease free water. U6
MI-RNA was used as an endogenous control. The ¢ PCR was performed for 7min at 95 °C for
activation of polymerase then for 10 sec at 95 °C by 45 cycles and for one min of 60 °C. Finally, the
analysis of melting curve was performed based on ads DNA dissociation characteristics through cycles
with increasing denaturation temperature.
Statistical analysis

A statistical software (SPSS 10.4) was used for the analysis of data. Measured data were expressed as

mean =+ Standard Error (SE). Differences between means were assessed by independent samples T test.
Differences with a probability value that equals or less than 0.05 were considered significant. The fold
change was calculated by the following equations:

1. ACT = CT of target gene — CT of U gene.

2. AACT=ACT of each sample — average control ACT.
3. Fold change = 2744¢t

Results

Serum TNF-a

The levels of TNF-0 were measured in the serum samples of PC patients and control (78.55+6.81 vs
12.384+4.33 pg / ml), with significant differences found (p < 0.05). A significant increase was
observed in the early and advanced PC stages compared with the control, as shown in Figure-1. There
was a higher TNF-a level in the advanced stages ( 44.98 + 4.49 pg/ml) than that in the early stages of
the disease (33.56 = 3.82 pg/ml ) (p<0.05).

Tumor Necrosis Factor-alpha
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Figure 1- Serum levels of TNF-a in prostate cancer patients and healthy controls.
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Serum IL-1a

The statistical analysis showed significant differences with respect to serum levels of IL-1a through
the various clinical stages of PC in the patients. The levels were found to be significantly increased in
patients of PC as compared to healthy controls (37.85 £+ 4.65 vs. 8.55 + 1.87pg/mL). In the advanced
stages, IL-1a level was significantly higher (20.49 £ 2.62 pg/ml) compared with that in the early
stages (17.36 £ 2.03 pg/ml), as demonstrated in Figure-2.
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Figure 2- Serum levels of IL-1a in prostate cancer patients and healthy controls.

Mir-155 Gene Expression in Prostate Cancer at Early and Advance Stages

The gene expression level of mir-155 was tested using RT-PCR after converting the RNA into
cDNA using a specific stem loop primer that lengthen the targeted miRNA. The resulted curves are
shown in (Figure-3). Then the fold change was calculated using the Livak method (9).
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Figure 3- Rt-PCR results of related MicroRNAs expression tested by threshold cycle (Ct).

The results revealed that mir-155 expression was significantly higher in PC patients compared to
controls (p = 0.001), as shown in Table-1.

Table 1- mir-155 gene expression in PC patients and control
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Mean ACt+ | Mean ACt +
SE for SE for Folding
controls patients expression

miRNA-155 28.1+£1.26 23.7+1.37 19.83

The gene expressions of mir-155 level was significantly higher in patients with the advanced stages
(III and I'V), than in patients with the early stages (I and II), as shown in Figure- 4.
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Figure 4- The expression of miR-155 in early and advanced stages of prostate cancer.
Discussion

Elevated serum cytokine levels have been previously described in PC malignant and benign
prostate hyperplasia [5, 10]. We report here elevated TNF-a and IL-lo serum levels and
overexpression of mir-155 in patients with PC as compared with controls. Several studies descried that
levels of certain cytokines are increased in prostate cancer conditions [11, 12]. In patients with
progressive PC, levels of both TNF-a and IL-1a elevated and further raised (p>0.05) at symptomatic
progression of the disease. These cytokines may therefore offer additional markers to prostate specific
antigen(PSA) that reproduce PC activity. Our results confirm those of previous studies [5, 7, 13]. The
production of IL-1a was associated with resistance to exogenous anti-proliferative stimuli and increase
in the constitutive production of other inflammatory cytokines in an autocrine manner, which may be
important for assessing malignancy (8). Similar increase in the level of IL-1 o in PC patients in both
early and advanced stages was previously reported (14), while another study reported no
immunoreactions to IL-1a in normal PC patients, in contrast to those in advanced stages (8). However,
larger sample size is needed to confirm this association.

The expression of miR-155 was established to be up-regulated in many types of cancer, being
involved in the development of lung and breast cancers as well as leukemia[l5, 16]. The biological
role of miR-155 in PC has not been fully investigated. In the present study, the in vivo expression of
miR-155 was investigated in the peripheral blood of PC patients for the first time. The results showed
that miR-155 was significantly up-regulated in the patients, a finding that is identical to that reported
by an earlier study (17), which reported mir-155 overexpression in PC cell line. Many studies have
established TNF-a and IL-1a as biomarkers for prostate cancer diagnosis; however, the significant
prognosis is unpredictable, and there is a need for new biomarkers to stratify patients and assign them
optimal therapies by taking into account the potential of epigenetic and genetic differences, including
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those in microRNAs. The expression of miRNAs is important in cell cycle arrest, apoptosis, and
proliferation of tumor cells. Additionally, human PC cells transfected with miR-155 inhibitor showed
reduced proliferation, suggesting that miR-155 promoted PC cell proliferation in vitro (18). It is
concluded that inflammation may play a role in prostate cancer development.
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