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Summary

The current study aimed to determine the role of DNA methylation and it’s
effects on the level of gene expression of the 7P73 gene in women with breast
cancer in Mosul city. The current study included 80 women, old age (37-55)
years, 40 from healthy women and 40 affected with breast cancer: for the study
conducted during January to September of 2022, the first group included 40
women and blood sample collected, the second group included 40 women and
blood sample and tissue biopsy were collected from patients with breast cancer,
and the sample was divided into three parts, the first part to extract DNA, the
second part to extract RNA, and the third part to conduct biochemical tests.

Then, genetic variations of the 7P73 gene were detected in the two sites
G4C14-A4T14 and rs1801173 using the Tetra-ARMS-PCR technique, and the
nucleotide sequences of the amplified pieces were determined by DNA-
sequencing, and the expression levels of the T7P73 gene were analyzed by RT-
PCR, the methylation of the DNA in the primer of the TP73 gene was measured,
as well as some biochemical indicators associated with the 7P73 gene and
having an effect on breast cancer, such as Tumor Protein p73 “TP73” , Protein
kinase C “PKC” and p53 Upregulated Modulator Of Apoptosis “PUMA”
proteins, by ELISA technique.

The results showed that the allelic incidence and recurrence of different
genotypes of the TP73 gene at the site G4C14-A4T14 in patients with breast
tumors showed that the recurrence value for the normal and healthy wild
genotype “GC/GC” was 75%, which is the highest percentage. In the "GC/AT"
hetero-genotype, which was 15%. As for the genotype mutant “AT/AT”, its rate
was equivalent to 10% and it is rare. The allelic frequency of the natural allele
GC was high 82.5% compared to the mutant allele AT by 17.5%. It was also
found that the obtained result ratio with the expected result from the Hardy-
Weinberg Equilibrium “HWE” has a P-value = 0.0023, and this indicates that it
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is subject to the law of balance H.W.E and that the influence is environmental,

and this indicates that it has a recessive effect on the study.

The results also showed that the percentage of allelic observation and
recurrence of different genotypes of the 7P73 gene at locus (rs1801173) in
patients with breast cancer showed that the recurrence value of the normal and
healthy wild genotype “CC” was 35%, while the recurrence value of the mutant
genotype “TT” appeared. Which is 15%. As for the hetero genotype “CT”, the
percentage was equivalent to 50%, which is the highest percentage compared to
the other types. The results of the current study also showed that the frequency
of the mutant allele was 40%, which is lower compared to 60% for the normal
allele. It was also found that the obtained result ratio with the expected result
from the HWE equilibrium has a P-value = 0.79, which is higher than P = 0.05,
and this indicates that it is not subject to the law of balance H.W.E. and the
effect is hereditary and has a recessive effect, and there is no dominant effect for

this variance.

The sequence results for the amplification of the 7P73 gene in patients also
showed the presence of previously unrecorded differences in the sequences of a
number of nucleotides. A new genotype for the 7P73 gene was recorded in the
city of Mosul in the National Center for Biotechnology Information “NCBI”,
and the identification number was given to it GeneBank: LC742131 In addition
to recording a new phenotype of the p73 tumor suppressor protein, which was

assigned the ID number GeneBank: LC742132.

The results of tests related to the DNA methylation process in the primer of
the 7P73 gene showed that there was an increase in the methylated DNA in the
gene promoter in patients compared to the control, while the value of un-

methylated DNA decreased in patients compared to healthy.

The results of gene expression tests also showed that there is a significant
increase in the gene expression levels of patients with breast cancer of the

genotype TP73 Variant 1 (4.31) and 7P73 Variant 2 (2.21), while there was a
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slight decrease in 7P73 Variant 3 (0.71) compared with the control group that
was (1).

It was also shown through the results of the current study that women with
breast cancer and having 25% methylation in the 7P73 gene promoter had a
very significant decrease in the level of gene expression for the TP73 gene in its
three different types (V1=0.70, V2=0.44, V3= 0.25). Whereas, women with
semi-methylated status of 40% had a high percentage of 7P73 gene expression

for the three different types compared to the different methylation states (V3 =
0.55, V1 =1.90, V2 = 1.44).

The results of the study also showed that there was a significant decrease at
the level of probability P < 0.05 for each of the biochemical variables associated
with the activity of the TP73 gene. The level of the TP73 protein encoded by the
gene decreased in patients (106.9 + 3.5 pg / ml) compared to the control group
(176.4 = 12.4 pg /ml), and the level of protein kinase C “PKC” that activating
TP73 protein decreased in patients (10.3 £ 0.92 ng/ml) compared to the healthy
group (15.3 £ 1.46 ng/ml). Also, the level of p53 upregulated modulator of
apoptosis “PUMA”, decreased in patients (131.2 £ 13.3). pg/ml) compared with
the healthy group (176.2 = 17.4 pg/ml).
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