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Abstract

Introduction: The 7P53 and CHEK? genes have been described as breast cancer susceptibility genes and
some of their polymorphisms have been associated with an increased risk of breast cancer in certain populations.
Aim: The objective of this study was to investigate the p.R72P and PIN3 Ins16bp (7P53) polymorphisms and
the [157T (CHEK?2) mutation developping of breast cancer. Methods: This case-control study had enrolled 144
participants including 65 cases (breast cancer patients) and 79 controls (women without breast abnormalities)
in the city of Ouagadougou in Burkina Faso. The DNA was extracted using the method of “salting out” and the
genotyping of polymorphisms was performed by ASO-PCR (Allele Specific Oligonucleotides - Polymerase
Chain Reaction), conventional PCR and PCR-RFLP (Polymerase Chain Reaction - Restriction Fragment Length
Polymorphism) techniques. Results: The heterozygous genotype (RP) of the p.R72P polymorphism of 7P53 gene
was in the majority in cases (73.85%) and controls (73.42%). Regarding to the PIN3 Ins16bp polymorphism of
TP53 gene, the homozygous wild type (A1A1) was the most represented in both cases (53.85%) and controls
(60.76%). Concerning the I1157T mutation of CHEK?2 gene, only one (01) patient was homozygous mutant (TT)
and no controls had the mutation. This study found no association between these polymorphisms and the risk of
breast cancer occurrence (p.R72P (OR=0.96; 95%IC (0.59-1.56); p=0.471), PIN3 Ins16bp (OR= 1.1; 95%IC
(0.61-1.98); p=0.420)). Conclusion: This study showed that the P allele of the p.R72P polymorphism and the
wild-type allele (A1) of the PIN3 Ins16bp polymorphism were in the majority. The [157T mutation was very
rare. These polymorphisms were not associated with the risk of developing breast cancer in this study.
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Introduction

Breast cancer is a major public health problem. In 2020,
2.3 million new cases were diagnosed, representing 24.5%
of all new cases of cancer in women worldwide [1]. In
Burkina Faso, during 31 years, 14,587 cases of cancer have
been diagnosed histologically in the anatomical pathology
laboratories of Burkina Faso [2]. Among these cancers,
breast cancer is the leading cancer in terms of incidence
and prevalence It is also the most frequent cause of cancer
mortality in women in Burkina Faso [2-4].

The exact causes of breast cancer are not clearly
identified, but several studies have implicated a wide
variety of factors in its genesis. Age, gender, heredity,
reproductive factors, diet, the presence of other cancers,
anthropometric characteristics, psychological and
environmental factors as possible risk factors [5,6]. It’s
reported that polymorphisms or mutations in some genes
such as BRCAI, BRCA2, CHEK2, PALB2, TP53, ATM,
PTEN are involved in the occurrence of breast cancer
[7]. The TP53 gene is a tumor suppressor located on
chromosome 17p13.1. It is 20kb of long and includes 11
exons and 10 introns [7]. It codes for a transcription factor:
the p53 protein. The latter is a nuclear phosphoprotein
with molecular weight of 53 kDa which is involved in the
control of cell cycle progression, DNA repair, apoptosis
and senescence [8-10]. Mutations or loss of function
of the 7P53 gene represent the most common genetic
abnormality in sporadic breast cancer. It is altered in
more than half of all human tumors, underscoring the
importance of its function [11]. Its protein is considered
as a “guardian of the genome” and plays many major roles
in cell function [12].

Several polymorphisms of 7P53 have been studied.
The SNP p.R72P (rs1042522) of the TP53 gene is one of
the most studied polymorphisms of 7P53 gene [8,13].
It is located in exon and characterized by the presence of
an arginine (R) or a proline (P) in position 72 [7]. This is
explained by a substitution of a guanine (G) by a cytosine
(C) at codon 72 of the TP53 gene [8]. This polymorphism
exists in two isoforms (Arg72 and Pro72) which differ in
their biochemical and biological properties [8]. Various
meta-analysis studies have reported the involvement
of p.R72P in the susceptibility to various cancer types,
including gastric [14] and breast cancers [15]. However,
studies on the association of breast cancer risk with the
p-R72P polymorphism have not given consistent results
[8]. The PIN3 Ins16bp polymorphism (rs17878362 is
a duplication of 16 pairs of bases in intron 3 of 7P53 gene.
It affects mRNA splicing, modifying the coding regions
[7]. This polymorphism was associated with reduced
p53 mRNA levels and decreased apoptotic indices and
DNA repair capacity in lymphoblastoid cell lines [16].
This explains its involvement in various cancers such as
colon cancer [16] and breast cancer [17].

The CHEK? gene is long of 50 kb and located on
chromosome 22q12.1. Consisting of 14 exons, it codes for
CHEK?2, stable protein of 60 Da consisting consisting of
546 aa [18]. Activation of p53 by activated CHEK? results
in phosphorylation of p53, which stabilizes the p53
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molecule [19,20]. Previous studies have shown that
the association of CHEK?2 with breast cancer is of low
frequency and moderate penetrance in some countries
[21]. The 1100delC and I157T mutations are among the
most studied, conferring risks or not in the occurrence
of breast cancer depending on the region and population
studied. The I157T mutation is associated with an elevated
risk of developing thyroid, breast, colon, kidney and
prostate cancers [22]. Genetic predisposition to breast
cancer in the african population is poorly studied [23].

The objective of this study is to determine
the involvement of the p.R72P and PIN3 Ins16bp
polymorphisms of the 7P53 gene and the I1157T of the
CHEK? gene in the development of breast cancer in a
sample from Burkina Faso.

Materials and Methods

Site, type and period of study

This study was a case-control study conducted
between October 2019 and October 2021 in the city of
Ouagadougou, capital of Burkina Faso (West Africa).
The study population consisted of 144 participants,
including 65 patients with breast cancer histologically
confirmed by a pathologist and 79 healthy controls without
breast cancer who came for medical consultations at the
University Hospitals: Yalgado Ouédraogo (CHU-YO)
and Bogodogo (CHU-B); and at the Medical Centers with
Surgical Branch (Paul VI and Schiphra). Biomolecular
analyses were performed at the Laboratory of Molecular
Biology and Genetics (LABIOGENE), and at the Pietro
Annigoni Biomolecular Research Center (CERBA).

We are included in this study the cases related to all
female patients with sporadic breast tumor or family
history of breast cancer (hereditary) living in Burkina
and whose the diagnosis is confirmed histologically by
anatomo-pathologist. The cases were recruited during
medical consultations (chemotherapy or chemotherapy
interval check-up).

The controls included were all female living in
Burkina, without any breast anomaly (as confirmed by
mammography). Controls were selected from patients
admitted to the same hospital for illnesses other than
breast cancer.

We are excluded all men, any patient without
histological confirmation of breast cancer ; any patient
who voluntarily refuses to participate in the study.

Patients were classified as “sporadic breast cancer
cases” if no one in their family had or currently has
breast cancer. Patients were considered as with “family
history of breast cancer” if at least one member of their
family (niece, sister, mother, cousin, etc.) had or currently
has breast cancer.

We are included all ages were in the study and all
patients included in the study freely consented to their
participation. We scrupulously respected confidentiality
and anonymity. Written informed consents were obtained
from each patient and control.

Our study was conducted according the Helsinki
Declaration guidelines on ethics in medical research
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and obtained approval from the Health Research Ethics
Committee (CERS) of Burkina Faso (Deliberation No.
2019-5-067 of 15 May 2019).

Sample collection and DNA extraction

The socio-demographic, anthropometric and residence
data of the participants were obtained via questionnaires.
The questionnaires were administered by trained
interviewers or working in the field of breast cancer.
According to patient’s residence, we used the classification
of INSD [24]: urban if the women lived in town (province
capital or urban municipality status) with a population
greater than 10,000 inhabitants and rural if the community
size was smaller. The age at diagnostic was determined
by verification of identification card of each participant.

Then, SmL of venous blood from each consenting woman
was collected on EDTA (Ethylene-Diamine-Tetra-Acetic)
impregnated tubes, centrifuged at 13000 rpm for 15 min,
plasma and pellet were stored at -20°C with individual
codes. DNA was obtained from the blood pellets by
the “Salting Out” technique as described by Miller et al.
[25]. Then, using the Biodrop, the DNA extracts were
quantified and the purity verified.

Molecular characterization of polymorphisms

The genotyping of the p.R72P and PIN3 Ins16bp
polymorphisms of the 7P53 gene was performed
respectively by ASO-PCR and conventional PCR [26,7].
PCR-RFLP was used for the I157T mutation of the
CHEK?2 gene [27].

PIN3 Ins16bp polymorphisms of the TP53 gene and 1157T
of the CHEK?2 gene

The reaction mix had a volume of 15ul for each
polymorphism consisting 3pl of DNA, 2.8l 5X FIREPol®
Master Mix (Solis Biodyne), 8.2ul of sterile water, and
0.5ul of the R and F primers (0.5uM). The sequences of
the primer pairs [7] are recorded in Table 1.

The amplification was performed in a Gene
Amp®PCR System 9700 (Applied Biosystems™)
thermal cycler following the amplification programs: an
initial denaturation at 95°C, 5 minutes, followed by 35
cycles of amplification (denaturation at 95°C for 45 sec,
hybridization at 55°C for 30 sec (PIN3 Ins16bp of the
TP53 gene), hybridization at 61.5°C for 40 sec (I157T of
the CHEK? gene), and elongation at 72°C for 45 sec) and
a final extension at 72°C for 10 minutes. PCR products
of the CHEK?2 gene were digested with the restriction
enzyme PstI [27]. In short, a reaction mix in a volume of
25ul consisting of 1ul of Pstl enzyme (20U/ul), Sul of
Buffer 3.0 1X, 14ul of H,0, and 5pl of PCR product, was
placed in each PCR plate. This mixture was then incubated
at 37°C according to the manufacturer’s protocol for three
(03) hours.

p-R72P polymorphism of the TP53 gene

The reaction mix had a total volume of 15pl for each
polumorphism consisting of 3pl of DNA (10ng/pul), 2.8l
5X FIREPol ®Master Mix (Solis Biodyne), 8.2ul of sterile
water; 0.5ul of each primer pair of the R allele or P allele
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(0.5uM) and 0.5ul of the Reverse (R) and Forward (F)
primers; (0.5uM) of the primers for B-globin gene have
been used as internal control. The sequences of the primer
pairs [28] are recorded in Table 1. The amplification was
performed in a Gene Amp®PCR System 9700 (Applied
Biosystems™) thermal cycler. The amplification program
for the p.R72P polymorphism (R and P allele) was : an
initial denaturation at 95°C, 15 minutes, followed by 35
cycles of amplification (denaturation at 95°C for 30 sec,
hybridization at 60°C for 30 sec and elongation at 72°C
for 30 sec) and a final extension at 72°C for 5 minutes.
We have amplified the P allele and the R allele in separate
reactions mix. For the internal control B-globin, the
program was : an initial denaturation at 95°C, 15 minutes,
followed by 10 cycles (B-globine) of amplification
(denaturation at 95°C for 30 sec, hybridization at 60°C
for 30 sec, and elongation at 72°C for 30 sec and a final
extension at 72°C for 5 minutes.

PCR products were migrated on 2% gel for p.R72P
and PIN3 Insl6bp of TP53 gene, 4% for 1157T
polymorphism of CHEK?2 gene subjected to 100Volts
and 80 mA voltage

Finally, DNA visualization was done with the Gene
Flash Revelation (Synengege Bio Imaging, USA)
instruments.

Validity of PCR amplication

The validity of the PCR amplification of a sample for
p-R72P polymorphism were conditioned by amplification of
the B-globin gene (260bp) and it is invalid if no bands for
B-globin were visible. The P allele is at 177bp and the R
allele is at 141bp (Figure 1).

For PIN3 Ins16bp polymorphism of the 7P53 gene, the
presence of the alleles were conditioned by visualization of
bands at 119bp for the A1 allele (wild type) and 135bp for
the A2 allele (mutant) (Figure 2).

For 1157T polymorphism of the CHEK2 gene,
amplification is valid if the bands were observed at 194bp
for the wild type allele (I) and 20bp/170bp for the mutant
allele (T) (Figure 3).

Statistical analysis

The study data was entered into Excel. Epi Info
version 7.1.1.14 (OpenEpi.com.) and Stata version 14.0
(Copyright 1985-2015 StataCorp LP, College Station,
Texas 77845 USA) software were used for data analysis.
Results were considered statistically significant for
p -value < 0.05.

The odds ratio (OR) and the 95% confidence intervals
(CI) were calculated using the Epi Info version 7.1.1.14
(OpenEpi.com.) software to estimate associations between
the carriage of alleles and certain sociodemographic
parameters of breast cancer. The calculation was made
by opposing two by two a variable to be studied with
a reference variable.
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Results

Sociodemographic characteristics of the study population

The study population consisted of 144 women, 65 of
whom were cases (breast cancer patients) and 79 controls
(non-breast cancer patients). The mean age of the cases
was 44.51 + 8.90 years and that of the controls 37.76 +
11.01 years. Of all cases, 70.77% were older than 40 years.
In addition, our results showed a significant difference
between subjects over 40 years old and those under 40
years old (p <0,001). This confirms previous studies that
revealed that more than 40 years older have a higher risk
than those with less than 40 years.

Also, among the patients, housewives were most
represented (39.06%) followed by officials (35.94%)
(Table 2).

The Body Mass Index (BMI) was calculated by taking
the ratio of weight to height squared for each woman
with these two parameters. According to the criteria of
the “US National Institute of Health /National Heart
Lung and Blood Institute (NCI/NHLBI)”, the indices
were grouped into normal/lean (< 25 kg/m?); overweight
(25 and 30 kg/m?) and obese (> 30 kg/m?). The patients
had a mean BMI of 30.40+7.01 kg/m? and the controls
28.29+6.45 kg/m?. Associations between BMI and disease
did not show statistically significant results (p=0.151).
(Table 2).

Clinical characteristics of the study population

In this study, parity and nulliparity didn’t show
statistically significant difference (p>0.05) between cases
and controls. Abortion, age at menarche, regularity of the

Table 1. Primer Sequences and Amplicon Sizesa
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menstrual cycle, age at first child were not also associated
with a risk of breast cancer (Table 3). In the first hand,
postmenopausal women are more exposed to breast cancer
than those who are not yet (Table 3).

Furthermore, compared to those who did not used
exogenous estrogens, the users were 5.24 times exposed
to the risk of disease, and this difference is statistically
significant (p=0.002). Indeed, all the exposed subjects,
77.27% were sick and 22.73% were free from the
disease. Elsewhere in the unexposed subjects, 39.34%
were affected by the disease and 60.66% were healthy.
(Table 3).

In addition, the average number for parity in this study
was 2.3 £ 1.8 children and the average age at first child
was about 24 years (24.03 £ 0.61 years).

Allelic and genotypic frequencies

The P allele of the p.R72P polymorphism was the most
prevalent in 50.77% of cases in our study population.
The R allele was present in only 49.23% of the study
participants. But, no association between the occurrence
of breast cancer and the alleles R and P (OR=0.96;
95%IC (0.59-1.56); p=0.471) were found. The most
present genotype of the p.R72P polymorphism was RP
(heterozygous) with a proportion of 73.85% for cases
and 73.42% for controls. The homozygous (RR) and
(PP) genotypes were respectively 12.30% and 13.85%
in the cases and 11.39% and 15.18% in the controls.
Furthermore, no genotype was statistically associated
(RR: OR=0.93; 95% IC (0.29-3.01); p=0.548 and PP:
OR=0.84; 95%IC (0.19-3.68); p=0.527) with a risk of
breast cancer (Table 4).

Polymorphism Primers

Size

p-R72P (rs1042522) of TP53

Arg F: 5°-TCC CCC TTG CCG TCC CAA-3’
Arg R: 5°-CTG GTG CAG GGG CCA CGC-3’

Allele P: 177 bp
Allele R: 141 bp

Pro F: 5°-GCC AGA GGT TGC TCC CCC-3’
Pro R: 5°-CGT GCAAGT CACAGA CTT-3’

PIN3 Ins16bp (rs17878362) of TP53
1157T of CHEK2

B-globine

F: 5-CTGAAAACAACG TTC TGG TA-3
R: 5'-AAG GGG GAC TGT AGA TGG GTG-3'

F: 5'- GCAAGAAACACTTTCGGATTTTCCGG -3’
R: 5'- CCACTGTGATCTTCTATGTCTGCA-3’

Forward: 5'-CAACTTCATCCACGTTCACC-3'

Allele Al: 119pb
Allele A2: 135pb

PCR: 194pb Digestion (Pstl):
20bp and 170pb

260 bp

Reverse: 5'-GAAGAGCCAAGGACAGGTAC-3'

EUEIR P (177bp)

Figure 1. Gel Images of P.R72P of TP53 Gene. A, 1-5: allele P. B, 4-5: allele R; 1-3: no amplification allele R; M,

Molecular weight marker; bp, base pairs.
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Table 2. Association between Breast Cancer and Socio-demographic Characteristics

Subpopulation Case Controls p -value
n (%) n (%)
age range
>40 years 46 (70.77) 31(39.74)
<40 years 19 (29.23) 47 (60.26) <0.001
Average age (years) 44.514£8.9 37.76x11.01
BMI (kg/m?)
<25 10 (22.73) 19 (35.19)
[25;30] 10 (22.73) 16 (29.63) 0.151
>30 24 (54.55) 19 (35.19)
Average BMI 30.4+7.01 28.29+6.45 -
Profession
Student 2(3.13) 14 (17.95)
Official 23 (35.94) 40 (51.28)
Housewife 25 (39.06) 14 (17.95) 0.002
Particular 13 (20.31) 8(10.26)
Farmer 1(1.56) 2 (2.56)
Residence
Urban areas 61 (93.85) 79 (100)
Rural areas 4 (6.15) 0(0) 0.08

Allele A2

Figure 2. Gel Image of PIN3 Insl6bp; 1 and 3,
Heterozygote A1A2; 2,4 and 5, Homozygote A1A1; M,
Weight Marker; bp, Base Pairs

As for the PIN3 Ins16bp polymorphism, the most
present allele was the wild type A1l with a proportion
of 76.15%. The A2 mutant allele was present in only
23.85% of the study population. Furthermore, we did
not find any risk associated with carrying both A1 and
A2 alleles (OR= 1.1; 95%IC (0.61-1.98); p=0.420).
The A1A1 (homozygous wild type) genotype was the
most present with a proportion of 53.85% in cases and
60.76% in controls. The A1A2 (heterozygous) and A2A2
(homozygous mutant) genotypes were respectively
44.62% and 1.54% for cases and 34.18% and 5.06%
for controls. Here also, no genotype was statistically
associated (A1A2: OR=1.47; 95%IC (0.70-3.08); p=0.173
and A2A2: OR=0.34 ;95%IC (0.01-3.7) t; p=0.315) with
breast cancer risk in this study (Table 4).

Finally, for the I157T mutation, the mutant allele
(T) was very rare (1.54%) in the cases and none control
had the mutation. The wild-type allele (I) had a majority
proportion of 98.46% in the cases and 100% in the
controls. The most present genotype was the homozygous
wild type (II) with a proportion of 98.46% in the cases and
100% in the controls in our study population. There were
no heterozygous individuals (IT) in either the cases or
controls. Only one (01) patient was homozygous mutant
(TT). No controls had the mutation (Table 4).

Combined genotypes and the risk of developing breast
cancer

We wanted to know if combined genotypes would
increase the risk of developing breast cancer. Then, we
paired the polymorphisms p.R72P and PIN3 Ins16bp of
TP53. None of the combined polymorphism genotypes
were associated with development (p>0.05) (Table 5).

Discussion

Sociodemographic data

The mean age of patients in our study population
was 44.51+8.9 years which is lower than those found by
Bambara et al., (2017) [3] which was 48.20 = 12.4 years
and by Zongo et al., (2021) [2] which was 47.5 years in
Burkina Faso. The mean age of patients seems to decrease
over the years.

In this study, only 6.15% of the patients lived in rural
areas. A study in Nigeria showed that urban dwellers who
were in daily contact with exhaust fumes and industrial
waste were at higher risk of breast cancer than those who
were not (OR=6.91; p=0.00), including rural dwellers [28].
In addition, Ba et al., (2020) [29] showed the difficulties of
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Table 3. Association between Breast Cancer and Clinical Characteristics

Variables Case Controls OR (95% CI) p -value
Menopausal situation

Not Post-Menopausal 37 64 Ref

Menopaused 28 15 3.23 (1.53-6.81) 0.003
Menstrual cycle

Regular 35 38 Ref

Irregular 9 14 0.7 (0.27-1.81) 0.617
Abortion

Nope 37 54 Ref

Yes 28 25 1.63 (0.83-3.23) 0.214
Age at menarche

<12 years old 4 10 Ref

> 12 years 47 43 0.37 (0.11-1.25) 0.174
Parity

Yes 56 57 Ref

Nope 9 22 0.42(0.18-0.98) 0.067
Age at first child

< 30 years old 48 46 Ref

> 30 years 8 9 0.85 (0.30-2.40) 0.968
Exogenous estrogen (contraception)

Nope 48 74 Ref

Yes 17 5 5.24 (1.81-15.15) 0.002

rural women to consult a health practitioner for their health
problems in sub-Saharan Aftrica. All of these observations
could explain the trend of high breast cancer prevalence
in African cities compared to low rates of breast cancer
in rural areas.

In this study, the association between BMI and disease
did not show a significant difference (p=0.151) but we
found that the mean BMI of the patients was slightly higher
(30.4+7.01 kg/m?) than that of the controls (28.29+6.45
kg/m?). Some previous studies have associated obesity
with an increased risk of breast cancer [30], other studies
haven’t found obesity to be associated with a risk of breast
cancer in Burkina Faso [31].

Reproductive Factors

The average number for parity in this study is 2.3 + 1.8
children and the mean age at first birth was about 24 years
(24.03 £ 0.61 years). In the past, African women were

characterized by an advanced age at menarche (after 15
years); the birth of the first child at a relatively early age
(around 19 years old) and by a relatively high multiparity
(5 to 9 children per woman), which would protect them
from breast cancer [32]. But the adoption of Western
lifestyles nowadays contributes to the regression of these
protective factors among African women [33]. This last
observation is a reality in our study population.

In our study, associations between nulliparity
and multiparity were not associated with the disease
occurrence (p=0.067). On the other hand, multiparity
is often associated with protection and nulliparity
with a risk of breast cancer. Full-term pregnancy and
breastfeeding have been shown to contribute to a decrease
in estrogen levels and increases this protection against the
development of breast cancer [34].

Our results do not indicate a significant difference
(p=0.174) between the age at menarche, the irregularity of

A

300bp

200bp

194bp

Figure 3. Gel of I157T. A, Gel before Digestion, 194bp; B, Gel after Digestion; 1, Mutant Allele (T); 2-5, wild Type
Allele (I); M, Molecular Weight Marker ; bp, Base Pairs ; GS, Wild Type; GM, Mutant Genotype.
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Table 4. Distribution of Genotype and Allele Frequencies of Polymorphisms

Cases Controls OR (95 % IC) P value
N (%) N (%)
Polymorphism p.R72P of TP53 gene
Genotypes
RR 8 (12.31) 9 (11.39) - Reference
RP 48 (73.61) 58 (73.42) 0.93 (0.29-3.01) 0.548
PP 9 (13.85) 12 (15.19) 0.84 (0.19-3.68) 0.527
Alleles
R 64 (49.23) 76 (48.10) - Reference
P 66 (50.77) 82 (51.90) 0.96 (0.59-1.56) 0.471
Genetic model of transmission of the mutated allele
PP vs RP+ PP (Rec) - - 0.9 (0.31-2.52) 0.82
PP+RP vs RR (Dom) - - 0.92 (0.29-2.92) 0.866
Polymorphism PIN3 Ins16bp of TP53 gene
Genotypes
AlA1 35(53.85) 48 (60.76) - Reference
Al1A2 29 (44.62) 27 (34.18) 1.47 (0.70-3.08) 0.173
A2A2 1(1.54) 4 (5.06) 0.34 (0.01-3.7) 0.315
Alleles
Al 99 (76.15) 123 (77.85) - Reference
A2 31(23.85) 35(22.15) 1.1 (0.61-1.98) 0.42
Genetic model of transmission of the mutated allele
A2A2 vs A1A2+ A2A2 (Rec) - - 0.29 (0.01-3.08) 0.25
A2A2+A1A2 vsA1A1 (Dom) - - 1.33 (0.65-2.72) 0.403
Polymorphism I1157T of CHEK2 gene
Genotypes
1I 64 (98.46) 79 (100) - Reference
IT 0(0) 0(0) NA -
TT 1 (1.54) 0(0) NA -
Alleles
1 128 (98.46) 158 (100) - Reference
T 2 (1.54) 0(0) NA -
Genetic model of transmission of the mutated allele
TT vs IT+ TT (Rec) - - NA -
TTHIT vs II (Dom) - - NA -

Dom, dominant; Rec, recessive ; OR, Odd Ratio; 95%IC, 95% confidence interval

the menstrual cycle and the development of breast cancer.
Our results confirms that of a nigerian study [35] who
found no association between age at menarche; parity and
risk of developing breast cancer in a study of a cohort of
2000 Nigerian participants. But other studies have reported
that an early menarche before the age of 12 increases the
risk of developing breast cancer [36].

We also associated the menopausal situation with the
disease. Menopause would increase the risk of developing
the disease (p=0.002). Among postmenopausal women,
patients were 65.12% versus 34.88% for controls and
among women who had not yet reached menopausal
age, patients were 36.63% versus 63.37 % for controls.
This result confirms what Sun et al., reported in 2017 that
the risk of breast cancer increases by 3% each year after

menopause [37]. But other studies did not find a direct
association between breast cancer and age at menopause
[38].

Allelic and genotypic frequencies of the p.R72P, PIN3
Ins16bp and 1157T polymorphisms

Our results show that the P allele of the p.R72P
polymorphism was the most frequent in both cases
(50.77%) and controls (51.90%) and the R allele had a
proportion of 49.34% and 48.10% in cases and controls
respectively but no association were found between an
allele of this polymorphism and breast cancer. In Tunisian
population, a study [39] have not found also association
between an allele of the R72P polymorphism and breast
cancer but it have showed that the R allele was the frequent
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Table 5. Combined Association between the Presence of two Polymorphisms and Breast Cancer

Genotypes Controls Cases OR 95%IC P-value
N (%) N (%)
TP53 p.R72P and TP53 PIN3 Ins16bp
RR-A1Al 9(11,39) 6(9,23) Ref
RR-A1A2 - 2 (3,08) NA NA -
RP-A1A1 34 (43,04) 25 (38,46) 1.1 0.35-3.5 0.9
RP-A1A2 20 (25,32) 23 (35,38) 1.73 0.52-5.69 0.549
RP-A2A2 4 (5,06) - NA NA -
PP-A1A1 5(6,33) 4 (6,15) 1.2 0.23-6.39 0.831
PP-A1A2 7 (8,86) 4 (6,15) 0.86 0.17-4.27 0.826
PP-A2A2 - 1(1,54) NA NA -

NA, not applicable; OR, Odds Ratio; 95%CI, 95% confidence interval

in both cases (75%) and controls (65.3%). Out of Africa,
our frequencies are slightly different from those obtained
by a study in an Indian population [7] where the R allele
was most frequent in controls (53.8%) and the P allele
most frequent in cases (56.9%). Here also, none allele
were associated with brest cancer. In addition, the P allele
has been associated with the risk of developing colorectal
cancer in the Japanese [40], Korean [41], Chinese [42]
and Malaysian [43] population while the R allele has
been associated with the risk of developing breast cancer
in Greece [44]. It is also reported that the R allele induces
apoptosis more efficiently than the P allele [8,45,46].
On the other hand, the P variant is more effective in
inducing cell cycle arrest in the G1 phase, allowing better
repair of damaged DNA [8,47].

At the genotypic level, the heterozygous genotype
(RP) was in the majority in both cases (73.85%) and
controls (73.41%) but none genotype were associated
with breast cancer. These results are different to those
of Guleria et al (2012) [7] in India where heterozygotes
were 58.8% in cases and 40% in controls; no association
were also reported. Furthermore, the association of PP
genotype and increased risk of breast [48], colorectal [49],
bladder cancer in the North Indian population have been
reported. However, no association was found between
breast cancer and the p.R72P polymorphism in Tunisian
[39] and Russian [50] patients.

As for the PIN3 Ins16bp polymorphism, the A1 (wild
type) allele was the most frequent in both cases (76.15%)
and controls (77.85%) and the A2 (mutant) allele had
a proportion of 23.85% and 22.15% respectively in cases
and controls. We have not found a study in Africa on this
polymorphism but these frequencies are similar to those
obtained in a study in an Indian population [7] where the
Al allele was the most frequent in both patients (72.5%)
and controls (81.9%). The A2 allele had a proportion of
27.5% and 18.1% in cases and controls respectively.
At the genotypic level, the wild type (A1A1l) was the
majority in both cases (53.85%) and controls (60.76%).
These results are similar to those of Guleria et al. (2012)
in India where wild-type genotypes were the most frequent
(53.8% in cases and 66.3% in controls) [7]. The A2A2
genotype has been reported as a risk for the development
of breast cancer [51] . Also a high risk of A1 A2 genotype

in the development of breast cancer has been reported
in Iranian population [52]. It is reported that the PIN3
Ins16bp polymorphism is a duplication of 16 base pairs in
intron 3 of 7P53 gene. It affects mRNA splicing, altering
coding regions [7]. The involvement of this polymorphism
in cancers such as colon cancer [16] and breast [17] is a
consequence of its association to the reduction of p53
mRNA level and decreased apoptotic indices as well as
DNA repair capacity in lymphoblastoid cell lines [16].

Finally, for the I157T mutation of the CHEK? gene, it
was found in only one patient in our population. Similarly,
the 1157T mutation has not been identified in different
populations [27,53,54] . Moreover, this mutation has not
been associated with an increased risk in the Moroccan
population [55]. On the other hand, a large study [56]
reported the ¢.1343T>G mutation of CHEK? in African
subjects. This mutation was associated with a risk of
prostate cancer in African men. In this same study three
(03) mutations of CHEK?2 gene including c.349A> G;
¢.1036C>T; ¢.538C>T was associated with breast cancer
risk in European women and the ¢.1312G>T mutation was
associated with prostate cancer risk in European men [56].
We did not find an African study reporting the presence of
this mutation in Africa. It is reported that following a break
in the double-stranded DNA via the action of an ionizing
agent or a genotoxic substance, CHEK?2 will be activated
by phosphorylation and homodimerization by 4ATM
kinase. After the activation of CHEK?2, this molecule will
activate other molecules such as p53, BRCA1, Cdc25A and
Cdc25C. Activation of p53 by activated CHEK?2 occurs
through phosphorylation of p53 which stabilizes the p53
molecule [19,20]. All this results in consequences such as
cell arrest in G1, S and G2/M or activation of DNA repair
or apoptosis in certain cases. Thus, the I157T mutation
of the CHEK? gene produces a protein that is stable but
unable to recognize p53, Cdc25 and BRCA 1. This mutation
takes place at the level of exon 3 [57] and leads to the
formation of tumors by a dominant negative effect rather
than by dysfunction [20].

In this study, none of these polymorphisms have
been directly associated with the risk of developing
breast cancer. Thus, the p.R72P and PIN3 Ins16bp
polymorphisms of the 7P53 gene as well as the [157T
mutation of the CHEK?2 gene do not appear to be genetic
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factors involved in the development of breast cancer
in our study population. But muticenter studies and on
large samples are needed before extending this result at
national level.

Associated genotypes

Generally, the effect of a single SNP is weak to implicate
a pathology but the combined effects of aberrant SNPs
may contribute additively or synergistically to a risk of
developing a pathology. In our study, the polymorphisms
p-R72P, PIN3 Ins16bp and [157T associated two by two in
correlation with the development of breast cancer did not
show significant differences (p>0.05). We have not found
previous studies regarding the association between p.R72P,
PIN3 Ins16bp and I157T polymorphisms in breast cancer.
The no association between the combined genotypes and
the deseases can be justified by the relatively small sample
size that influences the statistical power.

Limits of this study

Despite all the efforts made, this study had some
limits as the reduced size of the sample. Also, some
clinicopathological parameters were not found in
the medical records of patients, which weakened
the multivariate analysis. The ages between patients
and controls were not matched. Also, the subjects of
this studies came from hospitals in the only city of
Ouagadougou. For future investigations, several cities
must be included in the study.

Perspectives and Challenges

We have in prospects to extend this study to
several cities in Burkina Faso to clearly establish
the involvement of these polymorphism in development of
breast cancer at national level. In addition does not there be
a way to restore the alterations of 7P53 gene of sporadic
cancers? This is a question that we will try to answer in
our future studies.

In conclusion, this study showed that the allele
P of the p.R72P polymorphism and the wild-type allele
(A1) of the PIN3 Ins16bp polymorphism were in the
majority. As for the I157T mutation, it was very rare
in our study population. In short, in our study, none of
these polymorphisms were associated with the risk of
developing breast cancer, so they do not appear to be
genetic factors involved in the development of breast
cancer in our study population. However, given the small
size of our population, other investigations of the 7P53 and
CHEK? genes in a large population may help to provide
definitive informations.
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