ISSN Print: 2617-4693
ISSN Online: 2617-4707
IJABR 2025; 9(2): 185-188
www.biochemjournal.com
Received: 17-12-2024
Accepted: 22-01-2025

Ahmed Mudher AL- Khay
Kanee

General Directorate of
Education of Babylon
Governorate, Iraq

Corresponding Author:
Ahmed Mudher AL- Khay
Kanee

General Directorate of
Education of Babylon

Governorate, Iraq

International Journal of Advanced Biochemistry Research 2025; 9(2): 185-188

The relationship between Survivin rs9904341 gene and
its association with breast cancer risk

Ahmed Mudher AL- Khay Kanee
DOT: https://doi.org/

Abstract

Background Several studies have shown an association between the The human survivin gene and lung,
colon, breast, prostate, bladder, breast, kidney, pancreas, and stomach cancers. The main objective of
this study was to find the relationship between genetic polymorphisms G/C of the coronary artery
disease gene and the risk of breast cancer .Method The study included 60 samples and was divided into
a control group and a group of patients with breast cancer before starting treatment. The samples were
collected from Imam Al-Sadiq Hospital in Babylon Governorate, Oncology Department. All cases were
diagnosed using local biopsy and magnetic resonance imaging. Result In the survivor gene, the
prevalence of the G/C polymorphism of 19904341 was found to be statistically significant across the
studied samples, with the GG genotype being more prevalent in the control group, and the genotype
considered a risk factor for breast cancer being the most prevalent G/C genotype. Conclusion The
present study showed that Breast cancer is linked to the G/C polymorphism in Survivin rs9904341.
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1. Introduction

The most common cancer to be diagnosed is breast cancer, which is a very diverse disease ',
Breast cancer risk and development are linked to the combined effects of genetic
predisposition and environmental variables, including being overweight, not exercising,
drinking alcohol, using hormone replacement therapy, and having menstrual cycles [?],
Genetic factors are responsible for five to ten percent of breast cancer cases other causes
include unregulated female hormones, bad lifestyle choices, and poor eating habits 4],
Breast cancer risk factors include Obesity-causing metabolic diseases, diabetes,
hypertension, postmenopausal obesity, and hyperglycemia . The risk of BC may be
decreased by lowering obesity and other modifiable variables. even while inherited concerns
cannot be avoided. Changes in the gut microbiota are intimately linked to obesity .

It has been discovered that the human survivin gene is essential for the development of
cancer because it speeds up the buildup of genetic changes, inhibits both extrinsic and
intrinsic apoptotic pathways, and makes treatment more sensitive . This gene is rarely
expressed in malignant tissues compared to healthy adult tissues 1. Because of its role in
preventing apoptosis, survivin mutation may alter survivin expression, which is essential for
the development and metastasis of cancer, !9, There are several mutations in the survivin
gene. Numerous studies have connected survivin mutations to cancer susceptibility in
different cultures including the missense variations 19904341 in the promoter of exon 5 and
rs1042489 in the 3' untranslated, region '!l. Tumors, colorectal cancer, ovarian cancer,
laryngeal cancer, renal cell carcinoma, stomach cancer, breast cancer, and esophageal cancer
are among the tumors, for which survivin overexpression has been linked to a bad prognosis
[12-131 'We hypothesize that breast cancer is most likely linked to the survivin gene.

2. Materials and Methods

This study included 60 samples and was distributed as follows: The first group included 30
samples from healthy adults. The second group included 30 samples from women with breast
cancer before starting treatment. The samples were collected from Imam Al-Sadiq Hospital
in Babylon Governorate, Oncology Department, from 2022 to 2025.
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All cases were diagnosed using local biopsy and magnetic
resonance imaging. Information was provided freely by the
people involved in the study.

2.1. Laboratory investigation

Measurement of biochemical profile, activities was
determined using Monarch-240 - Clinical Chemistry
Analyzer Fully Automate And using kits from the company
biorex Complete blood picture (CBC)was determined using
SYSMEX JAPAN Fully Automated 3-part Cell Counter
XP300 (Japanese)And using kits from the company
SYSMEX, Regular testing for biochemical profile and CBC

2-2.SNP assay of Survivin rs9904341 and DNA
extraction

Each participant had a 4 ml venous blood sample extracted
into an EDTA vial. Using the phenol/chloroform technique,
genomic DNA was extracted. A restriction fragment length
polymorphism in a polymerase chain reaction to find the
survivin promoter -32 G/C polymorphism, PCR-RFLP was
employed. 0.1 mM dNTPs, 5 ml of 10x polymerase buffer,
and 50 ng of genomic DNA 21 mol/l of forward primer (5'-
GTTCTTTGAAAGGCAGTCGAG-3") and. reverse, primer
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(5'-GCCAGTT CTTGAATGGTAGAG-3"), and Invitrogen,
San Diego, California, provided 1.5 U of Taq polymerase in
the 50 ml volume used for the PCR experiment. 35 cycles of
denaturation at 95°C for 30 seconds, annealing at 58°C for
90 seconds, extension at 72°C for 90 seconds, and
finalization using the PCR software were performed after an
initial denaturation at 95°C for 5 minutes.

2.3. Statically analysis

The X2 test was used to compare the observed and expected
genotypes of controls and to assess Hardy-Weinberg
equilibrium. The association between the G/C
polymorphism of the coronary artery disease gene and its
association with breast cancer was investigated using the X2
test. The tests were also used for clinical analyses when
compared with the control group if p value is < 0.05, it is
considered statistically significant

3. Results

Two groups of sixty women participated in our study. thirty
women in good health were in the first and Thirty women
with breast cancer were in the second group

Table 1: Comparison of the age, hematological, and biochemical profiles of BC patients and controls.

Studied variable Mean + SD. Control n =30 BCn=30 p-value
Age(years) 56.86 £ 11.12 57.96 £ 11.56 0.37
WBCs (x 103/ul) 7.51+£0.22 4.98+1.43 <0.001"
Hb (gm/dl) 1243 £2.32 7.96 +£1.23 <0.001"
Platelets (x 10%/ pl) 266.9 + 24.55 97.3 £23.47 <0.001"
P.C.V (%) 90.23 +7.27 68.56 £7.43 <0.001*
ALT(IU/L) 14.35 +6.31 15.6 £4.67 0.27
Albumin (gm/dl) 443 +1.03 4.7+0.77 0.43
T. protein (gm/dl) 7.66 £1.01 7.55+£1.22 0.32

This table show that there is significant decreases in
Platelets, WBCs, Hb and P.C.V in BC compeer with control

group .while non-significant was dedicated between the two
group regarding Age, T. protein, Albumin and ALT.

Table 2: Comparing the genotypes and alleles of the groups under study Distribution of surviving rs9904341 frequencies.

Control Case 2
Genotypes and alleles % NO % NO X P

GG 65% 20 10 33.3% 0.62 0.001*
GC 6 20% 14 46.7% 0.45 0.001*

CC 4 15% 6 20% 0.35 0.001*

Alleles
GR
C 19 31.8% 60% 35 0.23 0.001*
In the survivor gene, the prevalence of the G/C genotype being more prevalent in the control group, and the

polymorphism of rs9904341 was found to be statistically
significant across the studied samples, with the GG

genotype considered a risk factor for breast cancer being the
most prevalent G/C genotype

Table 3: Associations of surviving rs9904341polymorphism with BC

XRCCl1 rs139599857
Genotype OR (CL.95%) P
GC 1.55(1.23 -2.21) <0.001*
CC 4.22 (1.54 -3.22) <0.001*
GC+CC 3.23 (3.34-542) <0.001*
Allele
G®
C 1.24 (0.75 -2.66) <0.001*

OR: Odds ratio for case vs control
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Women carrying the C allele had an increased risk of breast
cancer as shown by the values of [OR = 1.24 (0.75 - 2.66),
p< 0.00] while the G allele was a strong factor against breast
cancer while the G/C [ OR (CL.95%) 1.55 (1.23 - 2.21), p<
0.001] C/C [ OR (CL.95%) 4.22 (1.54 -3.22), p< 0.001]
genetic variants were significantly associated with the risk
of BC.

4. Desiccation

Breast cancer is one of the most common malignant tumors
among women in the world shows a wide range of
molecular alterations, cellular makeup, responsiveness to
treatment, and clinical results. ', In the UK, BC accounts
for 15% of all new cancer cases annually, making it the
most prevalent malignancy. By 2035, this is expected to
increase by 2% 3. Over 80% of breast cancer diagnoses
occur in women over 50, and the incidence rises with age,
disproportionately affecting women. With 685 000 deaths
globally in 2020, breast cancer is the primary cause of
cancer-related mortality !9,

Surviving belongs to the family of proteins that block
apoptosis. Multiple pro mitotic and anti-apoptotic actions
are displayed by Surviving, and these distinct roles appear to
be brought about by variations in the molecule's subcellular
location, phosphorylation, and acetylation. 7. Over
expression of surviving has been reported in many cancer
lung colon breast prostate bladder breast renal pancreas and
gastric cancer '8,

Chronic disease anemia may be the cause of the reduced
PCV of instances. If the cancer is ulcerating, as shown by
reduced MCV, MCH, and MCHC compared to the controls,
the anemia may be hemorrhagic and linked to iron shortage.
In most situations, nutritional anemia observed in cancer
patients might also be linked to anorexia. Erythropoiesis
suppression may be linked to breast cancer metastases to the
bone marrow. Red blood cell hemolysis (anemia) may be
linked to infection in fungal cancers ['*,

In our current study, the survivor gene was rs9904341, and
the genotype considered a risk factor for breast cancer was
the most prevalent G/C genotype.

(20, 211 Suryivin appears to be overexpressed in nearly all
human malignancies, according to recent reports *> 231, As a
result, it is frequently regarded as a malignancy diagnosis
and prognostic sign. Because of the intricacy of its
regulation, the processes underlying survivin repression in
cancers remain unknown. It was discovered that the TP53
protein regulates survivin expression at the transcriptional
level by either interfering with E2F-1 124231, The alteration in
survivin expression is associated with a polymorphism in
the G/C rs9904341 CDE/CHR region 26271,

5 .Conclusion

The present study showed that the Survivin rs9904341 G/C
polymorphism is associated with breast cancer, but more
studies, more samples, and different regions are needed to
evaluate this association
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