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Abstract

Prostate cancer is the most commonly diagnosed male malignancy worldwide

and a leading cause of cancer-related mortality. Germline variation in DNA- Keywords
repair genes, particularly BRCA2, can modify prostate-cancer risk and Prostate cancer;

. . . . . e BRCAZ2;
aggressiveness; however, evidence from Iragi populations is limited. We Allele specific PCR:

assessed BRCA2 rs144848 (c.1114C>A; p.Asn372His) frequency in Iraqi men Single nucleotide polymorphism (SNP);
with prostate cancer and elevated serum prostate-specific antigen (PSA), Serum PSA;

compared with apparently healthy controls. In this case-control study at a Iragi population
hospital in Erbil, Kurdistan Region, Iraq, 11 men with histologically confirmed

prostate cancer and PSA >4 ng/mL and 10 age-matched male controls were

enrolled. Genomic DNA was extracted from peripheral blood, and rs144848 Article History

was detected by allele-specific polymerase chain reaction (PCR) and 2% Received: 01/10/2026
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agarose gel electrophoresis. Demographic and clinical variables were
summarized descriptively. The rs144848 variant was detected in all
participants: 11/11 cases (100%) and 10/10 controls (100%); no variant-
negative individuals were identified. Most participants were aged 66-82
years. Blood group B+ was the most frequent (36.4%), and overall reported
serum PSA values ranged from 1.74 to 19.68 ng/mL. Because all participants
carried the variant, this sample provides no evidence that rs144848
differentiates cases from controls; its association with prostate cancer
cannot be estimated from these data. The small cohort also limits
generalizability. These findings support larger studies using comprehensive
BRCA2 sequencing rather than reliance on a single common polymorphism.
Full-sequence testing reportedly identified clinically relevant pathogenic
variants in this cohort, although their frequency and characteristics are not
specified here. Thus, rs144848 genotyping alone should not substitute for
comprehensive BRCA2 analysis in this population.
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1. Introduction

Cancer is characterized by uncontrolled cell
proliferation and the acquisition of metastatic
potential, driven largely by oncogene activation
and/or tumour-suppressor gene inactivation [20].
Prostate cancer is now the most commonly
diagnosed male malignancy worldwide, with more
than 1.5 million new cases estimated in 2024 and
rising incidence in many regions despite declining
mortality [1][2][3]. Most prostate tumours are
slow-growing and low-grade, but a clinically
significant  subset
motivating continued search for biomarkers that
distinguish indolent from lethal disease [4][5].

behaves  aggressively,

Prostate-specific antigen (PSA) remains the
cornerstone of early detection, though its utility
is debated in the general population; recent
evidence supports targeted, rather than
universal, screening in men at elevated genetic
risk [6][7]. Germline mutations in DNA-repair
genes — particularly BRCA2 — are now firmly
established as modifiers of prostate-cancer risk
current  European
guidelines recommend germline testing for
BRCA1/2, ATM and mismatch-repair genes in

high-risk and metastatic disease [8][9][10].

and aggressiveness, and

BRCA2 encodes a protein central to homologous
recombination repair of DNA double-strand
breaks, and loss of this function predisposes
carriers to earlier-onset, more aggressive
prostate cancer [11][12]. The IMPACT study, the

Table 1 — Inclusion and exclusion criteria

largest prospective trial
BRCA1/2
higher

of targeted PSA

screening in carriers, recently

confirmed a incidence of clinically
significant prostate cancer in BRCAZ2 carriers
versus non-carriers (3.1% vs 1.3%, p = 0.04),
supporting systematic PSA screening in this group
[13]. In addition to risk, BRCA2 status now has
direct therapeutic implications: PARP inhibitors
(e.g. olaparib) have clear value as therapy in
MCRPC in men with germline or somatic mutations

in the gene [14] [15]

To investigate if the common BRCA2
polymorphism rs144848 (c.1114C>A; p. Asn372His)
is associated with prostate-cancer susceptibility
among Iragqis, the authors analyzed this variant in
prostate-cancer patients and healthy controls
who had elevated PSA levels.

2. Materials and Methods
2.1 Study design and participants

This case-control study was conducted in a
hospital in Erbil, Kurdistan region, in a Prospective
fashion. Region, Iraq. A list of 11 men that have
received a prostate cancer diagnosis from their
pathologist. Ten apparently normal, age matched
men were recruited along with the group with
raised serum PSA >4 ng/mL. Normal male controls
free of malignancy. Written informed consent
was All participants were given an informed
consent, and the study protocol was approved by
the Ethics It is presented to the Committee of
the University of Al-Hamdaniya (UH-2026-021).

Criterion Details
Inclusion tologically confirmed prostate cancer; elevated serum PSA (>4 ng/mL); age >40
years; written informed consent obtained
Exclusion Prior malignancy other than prostate cancer; prior BRCA1/2 genetic testing;
inadequate DNA yield or quality (<20 ng/L or A260/A280 outside 1.8-2.0)
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2.2 Sample collection and DNA extraction

Blood samples were obtained from peripheral
veins and placed in EDTA tfubes (3-5 mL).
Leukocytes were used to isolate genomic DNA by
silica membrane spin column kit, following the
manufacturer's instructions. The concentration
and purity of DNA were determined by
spectrophotometric readings and the ratio of
A260/A280 was between 1.8 and 2.0, indicating
that the DNA was pure. The integrity of the
DNA  was checked by
electrophoresis.

agarose  gel

2.3 Allele-specific PCR for BRCA2 rs144848

Allele-specific PCR was used to genotype the
variant rs144848 (c.1114C>A; p.Asn372His) with
primers specific to the two alleles at the
polymorphic site. All reactions were 25 L and
included genomic DNA, the correct set of
primers, dNTPs, Taq DNA polymerase, and
MgClz.  Amplification was initiated with a
denaturation step at 95°C for 5 min followed by
35 cycles of DNA denaturation at 95°C for 30 s,
annealing at 58 to 62°C for 30 s and extension at
72°C for 30 s. The last extension step was
carried out at 72°C for 5 min.

Table 2 — PCR primer sequences and cycling conditions

Parameter

Detail

Target variant

BRCA?2 rs144848 (c.1114C>A; p. Asn372His)

Amplicon size

67 bp

le-specific primer (variant, A allele /
372His)

5'-TGAAGAAGAACACCAACTA-3'

e-specific primer (wild-type, C allele /
Asn372)

5'-TGAAGAAGAACACCAACTC-3'

Common reverse primer

5'-GTAAAACTTTCCAAGTGCT-3'

Annealing temperature 58-62°C
Cycle number 35
Expected band (variant-positive) 67 bp

Expected band (variant-negative)

band / 0 bp (ARMS-PCR: variant-specific forward primer yields no
duct in homozygous wild-type samples, serving as negative control)

2.4 Gel electrophoresis and visualization

The PCR products were separated by a 2%
agarose gel electrophoresis in 1x TBE buffer
for 1 h at 120 V. After ethidium bromide
staining the bands were detected by a UV
transilluminator. Distances of fragments were
estimated by loading 100 bp DNA ladder in the
first and last lanes in the gel. A 67-bp amplicon
was detected, which was considered a variant-
positive genotype.

2.5 Statistical analysis

Data on demographic and clinical
characteristics were presented as frequencies,
percentages and ranges. The differences
between patients and controls were analyzed by
Fisher's  exact test, as  appropriate.
Statistically significant results were accepted
as p < 0.05. The data were analysed using SPSS

version 26.0.



DELL
Typewritten text
67


Yaseen / Science Forum (Journal of Pure and Applied Sciences) 26 (2026)

3. Results and Discussion
3.1 Demographic and clinical characteristics

The 11 prostate-cancer patients ranged in age
from 50 to 82 years, with the majority (72.7%)
aged 66 years or older. Blood group B+ was the
most frequent (36.4%), followed by A+ and O+

(36.4% and 27.3%, respectively). Serum PSA
ranged from 174 to 19.68 ng/mL, with the
highest proportion (36.4%) in the 7.06-10.27
ng/mL range. Height ranged from 170 to 190 cm
and weight from 60 to 90 kg. Four patients
(36.4%) reported a history of smoking (Table 3,
Figure 1).

Table 3 — Demographic and clinical characteristics of patients

Variable Category n (%)
Age (years) 50-61 3(27.3)
66-70 4 (36.4)
72-82 4 (36.4)
ABO blood group A+ 4(36.4)
B+ 4 (36.4)
O+ 3(27.3)
Serum PSA (ng/mL) 1.74-3.06 2 (18.2)
4.62-6.26 2 (18.2)
7.06-10.27 3(27.3)
3.17-19.68 4 (36.4)

Height (cm) 170-180 9 (81.8)
180-190 2 (18.2)

Weight (kg) 60-70 1(9.1)
70-80 8 (72.7)

80-90 2 (18.2)
Smoking status Yes 4(36.4)
No 7 (63.6)
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Demographic and clinical characteristics of prostate-cancer patients (n = 11)
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Figure 1. Demographic and clinical characteristics of the 11 prostate-cancer patients: (a) age distribution,
(b) ABO blood group, (c) serum PSA distribution, (d) height distribution, (e) weight distribution, (f) smoking
status. Values above bars indicate frequency and percentage.

3.2 BRCA2 rs144848 genotyping result all 10 healthy controls, corresponding to a

Allele-specific PCR followed by agarose gel 100% varianf-positive rate in both groups

electrophoresis detected the BRCA2 rs144848
variant in all 11 prostate-cancer patients and

(Figure 2, Table 3). No variant-negative
individuals were identified in either cohort.
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Table 3 — BRCA2 rs144848 genotype distribution (new)

Group Variant-positive Variant-negative Positive rate
pstate-cancer patients 1 0 100%
Healthy controls 10 0 100%
Total 21 0] 100%

Statistical note: no comparison was possible (zero variance in both groups); Fisher's exact test is not
applicable given identical 1007 rates.

12

10

Number of individuals

11 (100%)

I rs144848 variant-positive
[ Vvariant-negative

10 (100%)

Patients
(n=11)

Controls
(n =10)

Figure 2. BRCA2 rs144848 genotyping results by allele-specific PCR in prostate cancer patients versus

controls. The 67-bp amplicon is indicated, variant-positive banding patterns were observed in all samples
from both groups.

3.3 Discussion

No association was observed between the
presence of the BRCA2 rs144848 polymorphism

and prostate cancer in the population studied

since the polymorphism was present in all 11
patients and all 10 controls. This null effect
occurs in line with the growing understanding
that common SNPs, such as rs144848, account
for only the minor part of the prostate-cancer
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risk compared to rare pathogenic high-risk
variants in genes such as BRCA2 and the other
DNA-repair genes [8][9][10]. Recent data from
the IMPACT study confirmed this difference, as
clinically  significant prostate cancer was
significantly more common in pathogenic-variant
carriers of BRCA2 than in non-carriers, which
was not the case for common polymorphisms,
including rs144848 [13].

The consistent observation of the presence of
rs144848 in all samples also illustrates a
methodological drawback of allele-specific PCR
for this locus, which only identifies one specific
variant, not the complete spectrum of BRCA2
variation. Whereas single-variant assays are
recommended solely for lower risk prostate
cancer, current guidelines explicitly call for
next-generation  sequencing  (N6S) and
appropriate depth of coverage (DOC) (at least
200x) when evaluating the BRCA1/2 status in
high-risk prostate cancer, because the unusual
mutant variants (not common SNPs) represent
the clinically relevant risk and treatment
implications [10]. This reflects the overall trend
towards more extensive germline testing in
prostate  cancer, which has now been
recommended by both American [13] and
infernational  guidelines  for people with
metastatic, high-risk and/or family history
prostate cancer.

The null finding from a therapeutic perspective
does not impact the need for BRCA2 assessment
in this population. PfSpar inhibitors have shown
PFS/0S benefit in metastatic CRPC specifically
in patients with BRCA1/2 mutations or larger
benefit in the subgroups of patients with BRCA2
mutations [14][15]. Sequencing-based strategies
are thus the next step for Iragi cohorts, which
lacks this information, and the identification of
patients who have pathogenic BRCA2 variants is
the clinically actionable target.

The combination of these results leads to the
conclusion that this single-SNP is not a useful
marker for discriminating prostate-cancer
susceptibility risk in the TIraqi population
studied, and recommends the need for the use

of comprehensive BRCA2 sequencing in future
studies of this population.

4. Conclusion

The BRCA2 rs144848 (c.1114C>A; p.Asn372His)
variant was detected by allele-specific PCR in all
11 TIraqi men with prostate cancer and elevated
serum PSA, and in all 10 apparently healthy
controls, indicating no detectable association
between this common polymorphism and prostate
cancer in the cohort studied. Unlike rare high-
penetrance BRCA2 pathogenic variants, which
confer a substantial elevation in prostate-cancer
risk, the uniform presence of rs144848 in every
sample suggests that this locus is not
informative for case-control discrimination in
the Iraqi population examined. These findings
are consistent with prior reports questioning the
role of this polymorphism in prostate-cancer
susceptibility, and they underscore the need for
sequencing-based  approaches  capable  of
capturing the full spectrum of BRCA2 variation
— including rare pathogenic variants — in future
studies of this population.
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