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Abstract

Background. BRCA1 and BRCA2 were discussed as the basis of inherited adenocarcinoma and breast and 
ovarian malignancy. Ovarian cancer is uncommon in women below 40 years of age, and prostate cancer 
mainly occurs in older men cause 90 % in those above sixty-five. Objective. The main objective of this paper 
is to investigate the relationship between ovarian and prostate cancer with the BRCA1 and BRCA2 genes. 
Material and Methods. The ovarian and prostate cancer mechanism is discussed in detail, and their preventive 
measures with screening techniques are also demonstrated. This systematic review collected the related 
articles from online databases using the key terms ovarian cancer, prostate cancer, BRCA genes, mutation, 
polymorphism, carcinoma, sarcoma, and genetic association. Results. Based on the obtained information, it is 
found that the BRCA genes are highly associated with prostate cancer in men, and in women, it is significantly 
linked with breast cancer than ovarian cancer. Conclusion. Therefore, early diagnosis and genetic testing 
for BRCA1&BRCA2 genes in both men and women are necessary. In some cases, these genes might even 
cause different types of cancer like pancreatic cancers. Identifying individuals with tumour-HRD through 
mutations in the homologous repair pathway and determining this gene expression is essential to improve 
treatment techniques developed during the previous decade and rapidly make their way into clinical trials 
practice. However, the safe introduction of these medicines into everyday practice will require a thorough 
understanding of treatment targets and associated adverse effects.
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Аннотация

Актуальность. Наследственные мутации в генах BRCA1 и BRCA2 увеличивают риск возникновения 
аденокарциномы простаты и карциномы молочной железы и яичников. Рак яичников редко встречает-
ся у женщин моложе 40 лет, рак предстательной железы в основном встречается у пожилых мужчин, 
в 90 % случаев – старше 65 лет. Цель исследования ‒ исследовать взаимосвязь рака яичников и 
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Introduction
Cancer tops as one of the significant reasons for 

demise worldwide, accounting for 410 million deaths 
each year. Current cancer treatments include surgery, 
radiotherapy, and the utilization of chemotherapeutic 
drugs, which frequently destroy healthy cells and 
give rise to virulent cells in patients. As an outcome, 
researchers are looking for ways to eliminate only 
cancerous cells [1]. Worldwide ovarian carcinoma 
classifies as the seventh most familiar carcinoma in 
females. It also ranks as the 8th most reason for cancer 
death. Ovarian cancer (OC) is uncommon in women 
below 40 years of age. Mutations in BRCA1&2 genes 
lead to inherent ovarian carcinoma [2] and prostate 

простаты с генами BRCA1 и BRCA2. Материал и методы. В обзоре обсуждается механизм возникно-
вения рака яичников и предстательной железы, а также меры их профилактики с помощью методов 
скрининга. Проанализированы базы данных on-line с использованием ключевых слов «рак яичников», 
«рак предстательной железы», «гены BRCA», «мутация», «полиморфизм», «карцинома», «саркома» 
и «генетическая ассоциация». Результаты. На основании полученной информации установлено, что 
гены BRCA тесно связаны с раком предстательной железы у мужчин и в большей степени ассоцииро-
ваны с раком молочной железы, чем с раком яичников у женщин. Заключение. Необходимы ранняя 
диагностика и генетическое тестирование генов BRCA1 и BRCA2 у мужчин и у женщин. В некоторых 
случаях эти гены могут вызывать и другие виды рака, например рак поджелудочной железы. Выявление 
лиц с помощью HRD-тестирования (выявление дефицита гомологичной рекомбинации) и определе-
ния экспрессии этого гена имеет большое значение для улучшения эффективности методов лечения, 
разработанных в последние десятилетия. Однако внедрение этих методов в повседневную практику 
потребует глубокого понимания целей лечения и побочных эффектов.

Ключевые слова: рак яичников, рак предстательной железы, BRCA1, BRCA2, мутантный аллель.

cancer (PC) are illustrated in fig. 1. As of now, it has 
become one of the significant conversant types of 
carcinomas among males, and it stands as the 2nd 
main leading reason for demise in men. This cancer 
mainly occurs in older men causes 90 % of demise, 
and it arises in men above the age of 65 years [3]. The 
comprehensive lifespan risk of maturing OC is evalu-
ated to be one in seventy, which gives us a percentage 
of 1.43 %. 75 % of patients identified as affected with 
OC present with advanced (stage III or IV) disease 
[4]. Advised proof indicates that most women who 
suffer from OC undergo heterogenetic non-specific 
symptoms in the year before diagnosis. This disease 
is not often recognized until an advanced stage, which 

Fig. 1. Role of BRCA genes in the progression of cancer with PARP inhibitors, when a double stranded break occurs, it progresses 
to the MRN complex which further develops as ATM (ataxia telangiectasia mutated gene) which divides into two pathways, as BRCA 

genes or CHEK2 gene. When a single stranded break occurs, it progresses to XRCC1, LIG 3, and POLβ
Рис. 1. Роль генов BRCA в развитии рака при применении ингибиторов PARP, при возникновении двухцепочечного разрыва про-
исходит активация комплекса MRN с последующим вовлечением ATM (мутированный ген атаксии телеангиэктазии), что сопро-

вождается инициацией двух путей при участии генов BRCA и CHEK2. В случае одноцепочечного разрыва происходит активация 
комплекса, состоящего из XRCC1, LIG 3 и POLβ



147

ОБЗОРЫ

СИБИРСКИЙ ОНКОЛОГИЧЕСКИЙ ЖУРНАЛ. 2022; 21(6): 145–155

primarily expands mortality and morbidity. Surgery 
accompanied by platinum-basic chemotherapy is 
the normal customary treatment pathway for ovarian 
cancer. As of now, it results in no recognized inhibi-
tory measures, and there has not yet been a productive 
screening tool for OC [5]. Most patients with progres-
sive stages of the PC presently respond to the current 
treatment such as hormonal therapy, radiotherapy, or 
chemotherapy. However, only in the beginning cause 
as the PC progresses, it gets widespread and evolves 
to a stage where it becomes resistant to the present 
prostate cancer therapeutic methods. As for PC, there 
has still not yet been any conclusion of direct evidence 
that shows that early observation and remedy improve 
the lifespan or standard of living, the effect of PC 
screening remains disputable [6].

Risk Factors
It remains unrevealed how ovarian carcinoma de-

velops, and the events are commencing it. Epidemio-
logically, some evolving hazardous factors may lead to 
OC growth, some of which are discovered, including 
nulliparity, late menopause, early menarche, family 
ancestry, and elderliness in North America [7]. The 
lifetime count of menstruation cycles is also related 
to the chance of developing OC. The usage of fertil-
ity drugs also probability leading to ovarian cancer; 
however, the findings remain inconsistent. Overall, 
the occurrence of ovarian malignancy is excessive in 
perimenopause and post-menopause. Greater height 
and overweight were also related to the risks of OC 
[8]. The most significant subset risk for OC is females 
who bear pernicious BRCA1 or BRCA2 genes. Females 
who bear BRCA1 gene mutations have more risk for 
OC in their late thirties, and similar for females who 
bear BRCA2 gene mutations have more risk for OC 
in their late forties [9]. Approximately, about 85 % of 
PC cases are diagnosed only for men aged above 65 
years. By the age of 65 years, the disease’s risk var-
ies from 0.5 % to 20.0 % globally. Family inherent is 
now an established risk factor for PC; this was studied 
and confirmed by subsequent cohort and case-control 
studies [10]. Smoking cigarettes can also serve as a 
determinant condition for PC; numerous studies have 
found this. Vasectomy may expand the risk of attaining 
PC cause it has been observed that men who undergo 
vasectomy have more levels of circulating testosterone 
[11]. Differences in dietary habits can also be a risk for 
PC to occur, Nutrients which also comprises of carbo-
hydrates, fats, proteins, polyphenols, and vitamins like 
A, B, and E, the conclusion of the mentioned nutrients 
may also be demonstrated by many mechanisms which 
also consists of swelling, the activity of sex hormones 
and antioxidant effects [12]. Spontaneously sequenc-
ing of all intron boundaries and codifying exons is 
included in BRCA1/2 gene genetic screening, and new 
techniques can detect broad deletions and insertions, 
which may even involve a single or more complete 
exons. A negative, positive or non-informative re-

sult can be obtained from a genetic test. The NCCN 
Prostate Cancer Guidelines recommend that somatic 
and germline testing panels also give results to Lynch 
syndrome-linked genes like MLH2, MSH6, PMS2, and 
MSH1) and also homologous recombination genes 
(PALB2, BRCA1/2 CHEK2, ATM) [35]. This review 
investigates the relationship between ovarian and pros-
tate cancer with the BRCA1 and BRCA2 genes. The 
ovarian and prostate cancer mechanism is discussed 
in detail, followed by their preventive measures with 
screening techniques are also demonstrated [13].

BRCA1 (Breast Cancer 1) gene
In the year 1994 BRCA1 gene was recognized and 

cloned based on the relation to premature onset breast 
carcinoma and breast-ovarian malignancy syndromes 
in females. About 40–45 % of inherent mutations of 
this gene account for hereditary cancer [14]. This tumor 
suppressor is also crucial for the growth of embryonic 
cells and expected growth. BRCA1 genes are also en-
gaged in cell division regulation, deoxyribonucleic acid 
repair and damage, and differentiation of cells [15]. 
BRCA1 mutations are detected on the 17q12-21 of the 
chromosome and cipher a protein with 1863 amino 
acids in humans. BRCA1 mutations cause breast and 
ovarian carcinoma, and they also may or may not cause 
PC in men [16]. BRCA1 was the first breast malignancy 
suspected gene found; it covers around 100 kb on the 
long arm of chromosome 17 (17q21.3), from which a 
7.8-kb mRNA is produced, which encodes an 1863-
amino-acid protein, and comprises 24 exons, including 
a relatively significant exon 11. Another word used 
for the BRCA1 gene is known as the caretaker of the 
genome as it intricates in maintaining genome stability 
[17]. Control of proliferation is another significant role 
of the BRCA1 gene for ovarian and prostate cancer is 
explained in Table 1. The BRCA1 gene also inhibits 
estrogen receptor signaling; it is presumed that inter-
ference of estrogenic stimulant of epithelial mammary 
cell growth by BRCA1 may vanquish mammary tum-
origenesis. However, the interaction of BRCA1 with the 
estrogen receptor task does not reasonably describe the 
relationship of BRCA1 mutations to OC. It is very no-
ticeable that BRCA1 plays a chief role in cell-mediated 
response to deoxyribonucleic acid damage because 
BRCA1 does the transcription-coupled repair, micro-
homology adjoining, non-homologous end-joining and 
homologous recombination [18]. Women who carry a 
solitary mutated BRCA1 allele are exposed to ovarian 
and breast carcinoma, but it does not lead to cancer 
development; cancer development requires the destruc-
tion of allelomorphs that are wild in type that expresses 
itself as a carcinoma suppressor gene [19].

BRCA2 (Breast Cancer2) gene
BRCA2 gene, which is responsible for inherent 

ovarian & breast cancer, was found and reported in 
1995. After 15 months of BRCA1 gene discovery, 
BRCA2 gene was discovered in most common SNPs 
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Table 2/Таблица 2

Most commonly mutated SNPs in the BRCA2 gene for ovarian and prostate cancer and explained in the 
location of chromosomes, alleles, function, and the clinical significance of the SNPs

Наиболее часто мутирующие SNP в гене BRCA2 при раке яичников и предстательной железы с 
локализацией на хромосомах, обозначением аллелей, объяснением функции белков и клинической 

значимостью

SNPs/
ОНП

Chromosomal 
location/

Хромосомная 
локализация

Alleles/
Аллели

Function/
Функция

Clinical significance/
Клиническая значимость

Reference/
Ссылка

rs1799944 chr13:32337326 A>G
Missense variant, 

coding sequence variant/
Миссенс вариант, вариант кодирую-

щей последовательности

Benign/
Доброкачественный [73]

rs766173 chr13:32332343 A>C/A>G

Missense variant, 
coding sequence variant/

Миссенс вариант,
вариант кодирующей последователь-

ности

Likely – benign,
conflicting interpretations of 

pathogenicity/
Вероятно доброкачественные, 

противоречивые интерпретации пато-
генности

[74]

rs144848 chr13:32332592 A>C/A>G
Missense variant, 

coding sequence variant/
Миссенс вариант, вариант кодирую-

щей последовательности

Benign, uncertain – significance/
Доброкачественный, неопределенной 

значимости
[75]

rs4987117 chr13:32340099 C>T
Missense variant,

coding sequence variant/
Миссенс вариант, вариант кодирую-

щей последовательности

Uncertain – significance,
Benign –  likely benign/

Неопределенной значимости, вероятно 
доброкачественный

[50]

rs1799954 chr13:32340455 C>A/C>T
Missense variant,

coding sequence variant/
Миссенс вариант, вариант кодирую-

щей последовательности

Benign, uncertain – significance/
Доброкачественный, неопределенной 

значимости
[51]

Table 1/Таблица 1

Most commonly mutated SNPs in the BRCA1 gene for ovarian and prostate cancer and explained in the 
location of chromosomes, alleles, function, and the clinical significance of the SNPs

Наиболее часто мутирующие SNP в гене BRCA1 при раке яичников и предстательной железы с 
локализацией на хромосомах, обозначением аллелей, объяснением функции белков и клинической 

значимостью

SNPs/
ОНП

Chromosomal 
location/

Хромосомная 
локализация

Alleles/
Аллели Function/Функция Clinical Significance/

Клиническая значимость
Reference/

Ссылка

rs799917 chr17:43092919 G>A/G>C/G>T
Non-synonymous

codon, Missense variant/
Несинонимичный кодон, 

миссенс вариант

Conflicting interpretations of 
pathogenicity/

Противоречивые интерпрета-
ции патогенности

[71]

rs1799950 chr17:43094464 T>C
Missense variant, Intron variant/
Миссенс вариант, интронный 

вариант

Uncertain – significance, benign/
Неопределенное значение, 

доброкачественный
[71]

rs1799966 chr17:43071077 T>A/T>C
Missense variant,

noncoding transcript/
Миссенс вариант, некодирующий 

транскрипт

Likely-benign, conflicting-
interpretations of pathogenicity/
Вероятно доброкачественные, 
противоречивые интерпрета-

ции патогенности

[72]

rs16941 chr17:43092418 T>A/T>C/T>G
Missense variant, Intron variant/

Миссенс вариант,
интронный вариант

Uncertain –  significance, 
likely – benign/

Неопределенное значение, 
вероятно доброкачественный

[72]

rs28897672 chr17:43106487 A>C/A>G/A>T
Missense variant,

coding sequence variant/
Миссенс вариант, вариант коди-

рующей последовательности

Likely – pathogenic/
Вероятно доброкачественный [59]
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for ovarian and prostate cancer are explained in Table 2. 
BRCA2 acts as a regulator for double-strand break 
repair [20]. The gene BRCA2 is located in a central 1.4 
megabsae interval flanked by two markers, D13S1444 
and D13S310. The composition of BRCA2 is 27 exons 
distributed over approximately seventy kb of genomic 
DNA [21]. The inherent contagious mutants in BRCA2 
grant a moderate cumulative peril probability by sev-
enty. Moreover, about 60% possibility to mature breast 
malignancy in amalgamation with a grown OC peril 
probability exceeding about 18 %.

All over the globe, more than two-thousand dis-
tinctive BRCA2 VUS have been recognized, including 
silent and missense substitutions, intronic variants, and 
small in-frame deletions and insertions [22]. BRCA2 
gene is a more commonly found gene that is altered in 
a premature set course of PC in young men below the 
age of Sixty-Five. BRCA2 mutation has an excessive 
probability of maturing to a progressive stage of the 
disease, which sums up the affected to be short-lived 
[23]. Although BRCA2 mutations flop when it comes 
to repairing DNA duplex by homologous recombina-
tion, which then out turns in rising gene errors. BRCA2 
plays a significant role in cell division during the S 
and G2 phases [24]. Double-strand break repair is the 
resulting purpose of the gene after the cell division. 
According to that, deficient cells, that is, cells that 
do not carry the BRCA2 gene, undergo chromosomal 
rearrangements such as deletions and translocations 
[25]. The only factor that is still left undiscovered by 
monitoring these BRCA2-deficient cells is that they 
also have a greater prevalence in chromosome number 
alterations. Evidence states that the BRCA2 gene also 
involves itself in cytokinesis, and the chromosomal 
abnormalities glimpsed on the deficient cells are part 
of a direct reaction of BRCA2 dysfunction. BRCA2 
is also profoundly called a “chromosome-instability 
gene” [26]. At least 2 different cancer phenotypes are 
exhibited by the BRCA2 germline mutation carriers, 
in which the first cancer phenotype are BRCA2 genes 
that have a perilous probability of breast or ovarian 
malignancy but when compared to the second cancer 
phenotype, which is presented by BRCA2 germline 
mutation carriers have no inherent chronicle of pan-
creatic or ovarian or breast cancer, these sorts of occur-
rence can also be called sporadic [27]. So, therefore, 
inherent mutations of the BRCA2 gene concludes to 
a multi carcinoma phenotype which compromises 
breast cancer (can occur in female and male), ovarian 
cancer, pancreatic carcinoma, prostate cancer, ocular 
cancer and other melanomas cancer, laryngeal cancer, 
colon malignancy, and stomach cancers. Germline 
mutations and Somatic mutations of the DNA Dam-
age Response, in short, known as DDR, BRCA2 genes 
rise in mCRPC, which can be expanded as metastatic 
castration-resistant prostate cancer in contrast to pri-
mary localized prostate cancer, the aspect of BRCA2 
alteration in primary confined prostate cancer is not 
distinguished well enough [28].

BRCA genes influence Ovarian 
and Prostate Cancer
Family chronology is the significant risk factor 

for OC [29]. WHO has reclassified OC, previously 
known as surface epithelial-stromal cancers, into five 
histotypes: low-grade serous carcinoma, high-grade 
serous carcinoma, clear cell carcinoma, endometrioid 
carcinoma, and mucinous carcinoma [30]. Spontane-
ous mutations cause the majority of ovarian tumors. A 
hereditary tendency is responsible for about 10 % of 
instances. The most significant category of females at 
danger for ovarian carcinoma is those with detrimental 
alterations in the BRCA1 or BRCA2 genes. Several 
genes have been discovered to be when altered, raise 
a woman’s risk of OC significantly. DNA mismatch 
repair genes, BRCA1&2 are among them. Familial 
mutations in DNA repair genes and HOXB13 such as 
CHEK2, RAD51D, BRCA2, PALB2, BRCA1, and ATM 
have been discovered by genomic investigations for 
PC. BRCA1-associated OC (Fig. 2) has been found that 
they have more rate of serous adenocarcinoma, and 
OC in BRCA1-certain families mostly to be expected 

Fig. 2. Formation of ovarian cancer due to BRCA genes mutated 
allele, as allele function declines with age it leads to impaired 
nucleotide sequence and further accumulation of DNA bases 

under high sensitivity to environmental genotoxicity which leads 
to severe mutation, thus when occurred with ovary, leads to 

ovarian carcinoma
Рис. 2. Развитие рака яичников при наличии мутантного 

аллеля BRCA; поскольку репарационные возможности ДНК 
снижаются с возрастом, то происходит нарушение последо-
вательности нуклеотидов, накопление оснований с высокой 

чувствительностью к генотоксическим факторам окружающей 
среды и развитие мутаций; в случае развития мутаций в клет-

ках яичников развивается карцинома яичников
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of high-grade and non-mucinous than malignancies in 
BRCA1-uncertain families [31]. Mutations or altera-
tions in BRCA1 are commonly seen in three domains: 
BRCA1 C-terminus encoded by exons 16–24 and the 
amino acids 1650–1863 or BRCT domain, the N-ter-
minal RING domain constitutes of exons 2–7 (amino 
acids 1–109), the coding sections of exons 11–13, in 
carcinoma patients [32]. At 40 years of age, the risk of 
OC among BRCA1-mutation carriers was minimal.

BRCA2 mutations that occur in families with one or 
more incidences of OC tend to cluster in the “ovarian 
cancer cluster region”, a core section of the gene [33] 
limited by nucleotides 3059–4075 and 6503–6629. 
Ovarian Cancer Cluster Region mutations, in short, 
known as OCCR mutations, were allied to a less peril-
ous probability of breast carcinoma as well as a signifi-
cantly more perilous probability of ovarian carcinoma. 
Women with BRCA1 (17q21 chromosomal) alterations 
have a higher risk of OC with a lifespan risk of 24 % 
to 40 %. Women with BRCA2 (13q12 chromosomal) 
gene alterations have a comparatively more perilous 
probability of OC of 18–24 %. Other neoplasms, such 
as breast and colon cancer, can increase the chance of 
getting OC in families with a history of OC. Small 
deletions, insertions, or punctiform alterations in 
BRCA2 and BRCA1 genes result in the generation 
of stop codons, resulting in nonfunctional truncated 
proteins [34]. BRCA1 and BRCA 2 protein misregula-
tion and altered expression aggravate sporadic types 
of breast carcinoma. The deficits in the gene’s func-
tion result in the deposition of genetic abnormalities, 
driving cancer formation. PC is the primary average 
noncutaneous cancer in males all over the globe, with 
a likely predicted 366,000 deaths and 1.600,000 cases 
each year [35]. Men with advanced PC and Intraduc-
tal histology in men and Men of Ashkenazi Jewish 
descent and men who meet the criteria for family his-
tory [36]. PC is explained by the abnormal division of 
cells found in the prostate gland, which concludes in 
atypical prostate gland growth. Malignant cells travel 
to furthermore regions of the body, such as the spinal 
cord, pelvic and retroperitoneal lymph nodes, brain, 
rectum, bladder, and bone resulting in demise from 
prostate carcinoma [37]. BRCA2 and BRCA1 increase 
the probability of malignancies of females’ fallopian 
tubes, ovary, peritoneum, and breast. Men who carry 
BRCA2 or BRCA1 alterations are likewise at peril 
probability for malignancy. BRCA2 and BRCA1 have 
both been suspected in PC in various investigations. 
In these carriers of BRCA1 mutations for men, the 
prostate is the highest reported region of malignancy 
peril. The link between BRCA2 and PC risk is more 
consistent.

Men younger than 65 years were more vulnerable to 
PC [38]. BRCA2 alteration carriers have a fivefold in-
creased probability of PC [39]. In research, two BRCA2 
alterations were recognized among patients affected 
and diagnosed with PC before the age of 60 years, and 
in a study of 38, it was pinpointed with familial clus-

tering of PC (Fig. 3). No BRCA1 mutation was found, 
so these BRCA2 alterations were seen with patients 
diagnosed with PC before sixty years [40]. The Ovar-
ian Cluster Central Region has recently been linked to 
a less perilous probability of PC of 19.2 % before age 
80 years, compared to 33.6 % for mutations outside 
the Ovarian Cluster Central Region. Alterations found 
in the Edwards et al. study of 234 early-onset prostate 
cancer patients in the United Kingdom were outside 
of the OCCR. Recent findings show that common PC 
susceptibility genetic variants influence PC probability 
in BRCA2 and BRCA1 carriers [41].

Fallopian tube carcinoma, melanoma, endometrial, 
pancreatic, prostate, and colorectal carcinoma have all 
been linked to BRCA pathogenic mutations [42]. More 
than 2900 BRCA1 variants and 3400 BRCA2 variants 
are registered as pathogenic germline mutations. The 
retention rate of both the genes was 8.3–14.7 %, in 
which BRCA1 accounted for 3.4–9.9 % and BRCA2 
accounted for 4.7–5.3 % for ovarian cancer [43]. The 
race that people belong to and their family history 
along with inherited syndromes can increase the risk 
of developing prostate carcinoma [44]. Ovarian carci-
noma with the BRCA1 pathogenic variation has more 
aggressive clinical and pathological characteristics 

Fig. 3. BRCA mutated cells in prostate cancer with PARP 
inhibitors cause a single-stranded break initially followed by a 
double strand, which leads to BRCA1 and 2 mutated cells and 

ends with cell death
Рис. 3. Применение ингибиторов PARP в клетках опухоли 

предстательной железы с наличием мутации BRCA связано 
с развитием одноцепочечных разрывов ДНК, затем – двух-
цепочечных разрывов, с формированием мутаций в генах 

BRCA1 и 2, что заканчивается гибелью клеток предстатель-
ной железы
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than ovarian carcinoma with the BRCA2 pathogenic 
variant. BRCA genes are two cancer-suppressing genes 
that are required for DNA repair activation in response 
to cellular stress. Moreover in chromatin remodelling, 
transcription management, cell-cycle regulation, and 
DNA-repair mechanisms, both the BRCA genes play 
critical roles [45]. A recent study by Sun, et.al also 
states that HIV also commonly known as AIDS can 
develop prostate cancer [46]. In women, when affected 
with atypical ovarian endometriosis, even though our 
knowledge of considering it as an risk factor is still 
in study, there has been many incidence of ovarian 
carcinoma in people affected by endometriosis [47].

Molecular diagnosis
There has been much development in OC screening 

and prevention. Since the mid-1980s, researchers have 
established an OC screening technique to minimize 
disease mortality [48]. CA125 (Cancer Antigen 125) 
is a screening method for OC, and it was discovered 
in 1981, and extensive research has been done on its 
link to OC. To overcome the disadvantages of CA125, 
it is paired with transvaginal sonography. Ultrasound 
screening is another screening technique [49]. Er-
roneous positive screening results resulted in a 15 % 
significant complication risk (infection, direct surgical, 
cardiorespiratory, and other) in women undergoing sur-
gery. Yearly ovarian cancer screening does not lower 
death, but it does ‘raise intrusive medical procedures 
and related complications,’ according to the authors 
[50]. To increase the sensitivity and specificity of 
the CA125 level, a multimodal screening algorithm 
was created. The ROCA algorithm is the algorithm’s 
name (Risk of Ovarian Carcinoma Algorithm). In the 
UK Collaborative Trial of Ovarian Cancer Screening, 
this strategy was combined with ultrasound and a 
systematic evaluation and follow-up [51]. PC testing 
is divisive. PSA-based screening has resulted in a 
substantial shift in disease stages ranges from mostly 
cannot be treated to primarily treatable.

Moreover, considering the US prostate carcinoma 
mortality rate, there is a peak down the reduction of 
53 %. However, worries have arisen regarding too 
much diagnosis and therapy of screen-detected indo-
lent tumors [52]. Serum PSA was approved for the 
first time in 1986 to assess PC treatment response 
and monitor for recurrence. However, PSA tests are 
inherently flawed. PSA is not produced or secreted by 
all PC, and an abnormal PSA level does not always 
indicate the presence of cancer. The ERSPC and PLCO 
trials produced contradictory results, with the ERSPC 
demonstrating a reduction in PC mortality while the 
PLCO demonstrated no difference in mortality be-
tween the screening and control arms [53].

Many biomarkers are used to diagnose ovarian 
cancer recently such as HE4, which stands for Human 
Epididymis Protein 4. Some of the sensitive markers 
include Risk of Malignancy Index (RMI) and also Risk 
of Ovarian Malignancy Algorithm (ROMA), these 

were discovered to elevate the efficiency of biomark-
ers [54]. CA125, a serum biomarker routinely used by 
physicians to estimate preoperative cancer risk, per-
forms poorly in premenopausal women, initial cancers, 
and certain histological subgroups. OVA1 is a multi-
variate index assessment that measures the malignancy 
probability of an adnexal mass by combining CA125 
and four other serum proteins. CA125 missed 63 % of 
early-stage tumours that OVA1 properly detected [55]. 
Amongst all the biomarkers mentioned above, HE4 is 
observed to be the most dependable marker for ovarian 
carcinoma detection, whereas ROMA is said to have 
greater sensitivity than other markers [56].

Molecular profiling can be shortly described as the 
checkup of protein, RNA and DNA from the affected 
person’s carcinoma through the tumor cells collected 
from biopsy. Molecular profiling initially started 
with just DNA profiling, as years went by, they have 
developed various other molecular profiles now for 
BRCA genes, PCR expanded as Polymerase Chain 
reaction, In situ hybridization (ISH), FISH test and is 
more specific to Sanger sequencing, Pyrosequencing, 
NGS and Fragment analysis, there are associated with 
RNA and DNA. For protein, Immunohistochemistry 
(IHC) is used [57].Individual BRCA1 and BRCA2 gene 
testing has mostly been substituted by multigene panel 
testing. DNA is extracted from formalin-fixed paraffin 
embedded (FFPE) tumour tissue biopsies from either 
old or current tumour samples for targeted cancer 
genomic profiling. After platinum exposure, 10–28 % 
of cancers when tested with homologous recombina-
tion deficiency may have a BRCA reversion mutation, 
restoring hormone receptor competence [58].

Cancer prevention
First, there are non-surgical alternatives to OC pre-

vention, such as oral contraceptives, parity, multiparity, 
and breastfeeding. Second, reducing inflammation by 
medication, dietary changes, and increased physical 
activity. Previous research has found that parous women 
with BRCA1 mutations have a significantly lower inci-
dence of OC [59]. Westernized diets have lower fiber 
intake and fewer fruits and vegetables compared to diets 
in underdeveloped nations. Compared to the general 
population, people who tend to have more veggies 
and fruits have a comparatively lesser probability of 
maturing carcinoma [60]. The United States Preventive 
Services Task Force modernized this guidance in 2005, 
affirming that the advantages of BRCA1 and BRCA2 
testing overshadowed the risks, and “strongly recom-
mended” that genetics services be provided to at-risk 
individuals. Prophylactic bilateral salpingo-oophorec-
tomy lowers OC incidence in women at high risk of 
developing ovarian epithelial carcinoma, particularly 
those with BRCA2 and BRCA1 mutations [61].

Novel therapeutics
In BRCA mutation-positive patients, there are 

three options for lowering the risk of breast and 
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ovarian carcinoma: monitoring, chemoprevention, 
and risk-reducing surgical surgery [62]. OCPs that 
exclusively contain progesterone has been linked to 
a lower incidence of OC, confirming the theory that 
constant menstruation contributes to ovarian carcino-
genesis [63]. One of the leading reasons for mortality 
and morbidity in this modernized planet, PC should 
be a curable disease. Identifying distinct contagious 
pathogens like etiologic agents for PC advancement 
would open the door to prevention strategies based 
on antibiotics or vaccines. Epigenetic genome muta-
tions, which alter gene purpose but not gene sequence, 
have long piqued the interest of carcinoma biologists 
as a potential selection for malignancy avoidance 
and treatment. However, significant phase 3 trials of 
PC prevention agents, such as vitamin E, finasteride, 
selenium, dutasteride, have shown and proved to be 
time-consuming (so many years), costly, and logisti-
cally perplexing. Till yet, there has been no clear clini-
cal generative pathway or prostate cancer prevention 
drugs, from first-in-man trials to FDA registration 
trials [64]. Dietary guidelines for PC prevention are 
similar to cardiovascular and general entire health. 
They generally entail more vegetable and fruit con-
sumption while lessening red meat and saturated fat 
consumption. Preclinical studies suggest that exercise 
influences tumor development by altering oxidative 

stress, whereas epidemiological and clinical data show 
that higher levels of exercise improve PC outcomes 
(Fig. 4) [65].

The somatic mutations accumulate in epithelial cell 
populations during a patient’s lifetime is thought to 
be substantially linked to prostate cancer. Oncogenes 
and tumour suppressor genes are both susceptible to 
these mutations. Alteration in gene transcription and/or 
translation, as well as functional abnormalities, result 
in a disruption of cell homeostasis. Genes that control 
cell growth, cell proliferation, and cell death are often 
mutated [66]. During recent years it is found that men 
with BRCA2 germline mutations are more likely to 
have much high genomic instability in lumps. These 
lumps generally represent a distinctive molecular 
profile and involvement of intraductal carcinoma of 
the prostate (IDCP) pathology. These IDCP originate 
from the similar ancestral clone, later these lump cells 
can withstand sensitive prostate carcinoma (castra-
tion de novo), this makes the lump escape androgen 
deprivation therapy [67]. For the treatment of mild 
prostate carcinoma, high-intensity focused ultrasound 
is a less intrusive approach. Focal therapy is a treat-
ment solution for low prostate cancer that has a 75 % 
cancer-free survival rate, a 99 % cancer-specific sur-
vival rate, and a 96 % metastasis-free survival rate in 
clinical trials [68].

PARP inhibitors help in the detection of locus 
determined loss of heterozygosity (LOH), it is now 
said to be the latest stratification factor in determin-
ing the drug effects. It looks into the deterioration of 
the BRCA genes purpose in the lump.PARP is neces-
sary for nucleotide excision repair, which is used to 
restore DNA single-strand breaks. PARP inhibition 
causes a buildup of single-strand breaks in DNA and, 
subsequently, replication fork damage. Five PARP 
inhibitors are now available: olaparib, talazoparib, 
rucaparib, niraparib, and veliparib. The US Food and 
Drug Administration (FDA) has authorised olaparib, 
rucaparib, and niraparib for the treatment of ovarian 
carcinoma [69]. Docetaxal, taxanes and cabazitaxel 
are the conventional chemotherapy drugs which are 
actively used in the curing of carcinoma. With taxanes, 
BRCA1 pathogenic variants were sort of resistant with 
microtubule-inhibition chemotherapies [70].

Conclusion
BRCA1 and BRCA2 genes are conferred to cause 

hereditary ovarian and prostate cancer. Some of the 
significant risk factors include family history, nul-
liparity, early menarche, late menopause, increasing 
age, vasectomy, and a difference in dietary habits. Men 
of Ashkenazi Jewish descent and women in North 
America are affected more. Therefore, early diagnosis 
and genetic testing for these genes in both men and 
women are necessary; in some cases, these genes might 
even cause different types of cancer, such as pancre-
atic cancers. Identifying individuals with tumor HRD 
through mutations in the homologous repair pathway, 

Fig. 4. Novel therapeutic strategies for ovarian and prostate 
cancer are available even with or without a family history, NGS 
panel sequencing must be done, to find out whether mutation 

occurs and then for further therapy
Рис. 4. Новые стратегии в лечении рака яичников и пред-

стательной железы, в том числе и для больных без связи с 
семейным анамнезом; проведение секвенирования нового 
поколения ДНК опухолевых клеток (NGS) необходимо для 

детекции значимых мутации, а также для определения даль-
нейшей тактики лечения
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such as BRCA1&2, has become increasingly essential 
because of recent advancements in therapies. Several 
newly developed therapeutic ideas appear to be making 
their way into clinics with success. For example, after 
many consistent randomized clinical trials, advanced 
poly (ADP-ribose) polymerase (PARP) inhibitors have 
been accepted and are under innovation in late clinical 
phase investigations. However, despite the rapid pace 

of research in this field, there are still many unknowns 
about the factors that influence the sensitivity for de-
tecting and tissue-specific spontaneity of these genetic 
variations. Thus, present study difficulties involve 
enlightening these mediated variables, gaining better 
insights into BRCA1 and BRCA2 biomedical function, 
and identifying the best therapeutic diagnosis for ge-
netically susceptible.
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