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BRCA1 AND BRCA2 GENES MUTATIONS AMONG WOMEN WITH
CLINICAL SIGNS OF HEREDITARY BREAST CANCER IN
WESTERN BELARUS

Savanevich A. L., Vasilkevich M. 1., Abdrashitov V. V., Stepuro T. L.

Background: Breast cancer is the most common malignancy in women. In the countries of Central and
Eastern Europe founder mutations in the BRCA1 and BRCA2 genes are responsible for a significant
proportion of breast cancer cases; however, regional differences in the frequencies of various mutations may
occur. The spectrum and frequency of BRCA1 and BRCA2 mutations among breast cancer patients have not
yet been fully explored in Belarus.

Aim: In this study, we aimed to estimate the incidence of BRCA1 and BRCAZ2 causative founder variants
in breast cancer female patients with clinical signs of hereditary disease in western Belarus.

Materials and Methods: Blood samples from 71 breast cancer female patients with clinical signs of
hereditary disease from the western region of Belarus were examined. We studied 13 causative founder
variants in BRCA1 (c.5266dupC, c.4035delA, ¢.5251C>T, c.181T>G, c.676delT, .68 69delAG,
€.3770_3771delAG, c.1687C>T, €.3756_3759delGTCT) and BRCA2 (c.658_659delGT,
€.7910_7914delCCTTT, ¢.3847_3848delGT, ¢.5946delT) genes characteristic for the population of Central
Europe. The study included 22 female patients with early-onset form, 8 individuals with bilateral and 41
women with multiple primary breast cancer.

Results: 32 out of 71 patients (45 %) had one of the causative founder variants in the BRCAL and BRCA2
genes. The most common mutation defined in these genes was BRCAL ¢.5266dupC; it was detected in 19
women with breast cancer (27 %). The carrier of the pathogenic BRCA1 allele ¢.4035delA was confirmed in
8 cases (11 %). BRCA1 gene mutations were found to be significantly more common in presence of two or
more signs of genetic predisposition to breast cancer. However, among 50 patients with a family medical
history of breast and/or ovarian cancer and clinical signs of hereditary cancer, mutations in the BRCA1 and
BRCAZ2 genes were found only in 24 (48 %) cases.

Conclusion: The study showed high incidence of germinal BRCA1 mutations (45 %) among breast cancer
patients in the western region of Belarus. Only two BRCAL mutations (c.5266dupC, c.4035delA) are
detectable in approximately 84 % of carriers. It is necessary to continue studying the mutations in the genes
associated with development of breast cancer that are typical for Belarusian population, especially in the
group of young female patients, since this study has confirmed the genetic predisposition only in every third
patient under the age of 50.
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The beginning of the XXI century was introduced into clinical practice, but this
marked by a significant increase in female pathology incidence and mortality rates
breast cancer cases. This disease is the most continue to grow steadily. The last decade has
common among all malignant neoplasms in been marked by the rapid development of
women. Breast cancer morbidity has oncogenetics and especially by breast cancer
increased by 50 % over the last 20 years [1]. genetics. The study of families with
New methods of diagnostics and screening of autosomal inherited predisposition to one or
breast cancer are being developed and more types of cancer pathology revealed
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several breast cancer predisposition genes [2,
3]. Hereditary mutations are the cause of
breast cancer in 10-15 % of cases [4, 5]. Such
forms of cancer are characterized by early age
of disease development (on average, 15 years
earlier than in the general population), high
frequency of bilateral and multiple primary
lesions, Mendelian laws of inheritance,
prognostic factors, and require individual
diagnostic and therapeutic approach [6, 7].
Thus, special attention should be paid to the
examination of women in the following
cases:

= aggravated family medical history
(presence of two or more relatives with
reproductive system cancer)

= vertical transmission of the disease in
the family (mother/daughter)

= presence of family members with
multiple primary tumors, including damage to
paired organs (bilateral breast cancer)

= presence of family members diagnosed
with cancer at a young age (up to 40 years)

= presence of family members with an
unusually favorable course of the disease,
even at advanced stages

= presence of signs of hereditary
syndromes in the family — Gardner syndrome,
Peitz-Jaegers syndrome, nevoid basal cell
carcinoma, Stein-Leventhal syndrome, Turner
syndrome, neurofibromatosis.

The examination for suspected hereditary
cancer syndrome begins with collection of
oncological history from relatives and
compilation of a pedigree. When drawing up
pedigrees, localization of tumors, the age of
occurrence of the disease and the presence of
multiple primary forms of tumors are taken
into account. The next stage is laboratory
diagnostics. DNA analysis of mutations
provides confirmation of the genetic
predisposition to cancer and risk assessment
of the pathology development in relatives. It
allows determining the disease management
tactics, the possibility of disease prevention
and its early diagnosis. A single genetic test
has a life-long informational value.

Currently, the genes associated with the
development of cancer include BRCAL,
BRCA2, CHEK2, p53, ATM, and NBS1
genes [8]. The role of the BRCALl and
BRCAZ2 genes in the occurrence of malignant
neoplasms in the mammary gland has been
studied most fully. According to the present
understanding, the BRCAl and BRCA2
genes act as classic tumor suppressors. The
function of these genes is involved in the
repair of double-stranded DNA breaks by
homologous  recombination,  which is
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necessary to maintain the stability of the
genome [9]. A breakdown in the BRCAL
gene is primarily associated with the
development of hereditary breast and ovarian
cancer syndrome (HBOC — hereditary breast
ovarian cancer). Loss of BRCA2 gene
function is associated with hereditary breast
cancer syndrome (HBC — hereditary breast
cancer). Among women with a germinal
mutation of one of the alleles of the BRCA1
gene, the risk of developing breast cancer
during the lifetime is associated with age and
reaches 55-70 % by the age of 70 years, 72 %
by the age of 80 years. For carriers of a
mutation in the BRCA2 gene the risk of
developing breast cancer is 45-70 %. At the
same time, the risk of developing breast
cancer in the general population does not
exceed 12 %. The highest incidence of breast
cancer in carriers of a BRCAL gene mutation
occurs at the age of 30 to 40 years [10, 11].

If a mutation carrier has an aggravated
family history, the risk of developing a tumor
in the breast increases up to 87 % for BRCA1
gene mutation carriers, up to 84 % for
BRCA2 mutation carriers. The risk of
contralateral breast cancer in mutation
carriers correlates with the young age of the
first tumor detection, localization of the gene
mutation, Tamoxifen intake and bilateral
oophorectomy. L. Verhoog etal. have
estimated the annual risk of developing
contralateral breast cancer for BRCAI-
associated cancer patients younger than 41
years as 4.5 %. When breast cancer manifests
in BRCAL1 mutation carriers under the age of
40, the risk of developing contralateral breast
cancer in the next 25 years is 63 % or more.
If the disease develops for the first time in
women over 50 years of age, the risk of
developing contralateral breast cancer does
not exceed 19.6 % [12, 13].

The previous studies of the incidence of
several mutations in breast cancer patients in
our country were of isolated nature. However,
they made it possible to establish a significant
«founder effect» for the BRCAL ¢.5266dupC
[14,15] mutation in the population of
Belarus.

The aim of the study is to estimate the
incidence of BRCAL and BRCA2 causative
founder variants in breast cancer female
patients with clinical signs of hereditary
disease in western Belarus. To increase the
likelihood of detecting genetic breakdowns
associated with the development of breast
cancer, we have focused our attention on
patients with early, bilateral, and multiple
primary cancers [6].
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MATERIALS AND METHODS

The study included 22 female patients
with the early-onset form (up to 50 years of
age), 8 individuals with bilateral and 41
patients with multiple primary breast cancer.
All the women were treated at Grodno State
Medical University  Clinic. Patient
involvement in the research process was
implemented in compliance with the
principles of voluntariness and confidentiality
with the registration of informed consent to
participate in the study.

All DNA samples were isolated from
peripheral blood leukocytes. The analysis of
13 causative founder mutations in the
BRCAL1 genes (c.5266dupC, c¢.4035delA,
€.5251C>T, c.181T>G, .676delT,
€.68_69delAG, ¢.3770_3771delAG,
c.1687C>T, ¢.3756_3759delGTCT)
BRCA2 (c.658 659delGT,
€.7910_7914delCCTTT, c.3847_3848delGT,
€.5946delT) was performed. Mutations of
€.5266dupC and c.4035delA in the BRCAL
gene were determined by allele-specific
oligonucleotide polymerase chain reaction.
Other mutations of BRCA1 (c.5251C>T,
c.181T>G, €.676delT, €.68_69delAG,
€.3770_3771delAG, c.1687C>T,
€.3756_3759delGTCT) and BRCA2
(c.658_659delGT, ¢.7910_7914delCCTTT,
€.3847_3848delGT, €.5946delT) were
genotyped using TagMan Kkits (Applied
Biosystems/Life Technologies, Carlsbad, CA)
on a Roche LightCycler 480. For obtained
results validation, direct Sanger DNA
sequencing was performed. The BigDye
Terminator v3.1 Cycle Sequencing Kit (Life
Technologies) was used in accordance with
manufacturer's protocol. The sequencing
results were analyzed using the ABI Prism
3100 genetic analyzer (Life Technologies).

RESULTS

The average age of 71 patients involved in
the study was 45.4 +9.2 years. In the group
of 22women (28 to 50years) with
monolateral cancer diagnosed at the age of
under 50 years, the average age of the disease
was 41.2 +7.4 years. Every second patient
had an aggravated medical family history of
breast cancer and/or ovarian cancer in the
first or second degree relatives. Out of
8 women with bilateral breast cancer, only
two developed tumors synchronously. The
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average age of development of the first tumor
was 42.4 + 9.4 years (31 to 59 years), and that
of the contralateral neoplasm was 48.3 + 11.1
years (40 to 68 years). Only 3 patients had
indirect signs of hereditary cancer. Time
interval between first and second tumors in
the mammary glands was from 1 to 17 years,
8.2+ 5.3 years on average. The group with
multiple primary breast cancers consisted of 4
synchronous and 37 metachronous cases. The
average age of breast cancer detection was
48.4+9 years (32 to 73 years), while only
3women had breast cancer as a second
diagnosed tumor. The multiplicity of primary
neoplasms in most cases was represented by
two localizations — 28 (68 %), less often — by
three 12 (29%). Only 1 patient was
diagnosed with four tumors with 7 to 9 years
intervals, with first tumor occurring in the
mammary gland at the age of 39. Most often,
the development of malignant neoplasms in
mammary glands was combined with ovarian
cancer — 39 cases (95 %), or uterine cancer— 3
(7 %). Bilateral breast tumors in the group of
patients with multiple primary cancer
occurred in 9 women (22 %). Interval
between development of breast cancer and
appearance of another neoplasm ranged from
1 year to 19 years, with an average of
7.7 = 5 years. During the first five years, new
malignant neoplasm appeared in 13 women
(32%), with interval of 5 to 10 years of
follow-up— in 11 (27 %), after 10-15 years —
in 7 (17 %). In 6 other patients, tumors of a
different localization were diagnosed 15-19
years later (15%). 23 women with
polyneoplasia (56 %) had a family history of
breast cancer and/or ovarian cancer of the
first or second line of kinship.

The study revealed that 32 out of 71
female patients (45%) had one of the
germinal mutations in the BRCA1l and
BRCA2 genes. The most common mutation
was BRCAL ¢.5266dupC which was detected
in 19 women with breast cancer (27 %). The
carrier of the pathogenic BRCAL c¢.4035delA
allele was confirmed in 8 cases (11 %). Two
patients had a BRCA2 c¢.658 659delGT
mutation (3 %). Three patients with multiple
primary cancer had isolated cases of other
genetic defects in the BRCAL gene (4 %).
The average age in the group of mutation
carriers was 43.4+9.3 years (from 30 to
73 years). In the group of patients without
mutations, the average age of breast cancer



was higher — 47.2+8.8 years (28 to 68
years). Among 22young women with
monolateral breast cancer, the germinal
mutation was detected in only 7 cases (32 %),
and BRCA1 ¢.5266dupC was identified in all
seven of them. Hereditary mutations were
present in 3 out of 8 women (38 %) with
bilateral breast cancer and in 22 out of 41
women with primary multiple cancer (54 %).
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Patients with polyneoplasia were found to
have  mutations of ¢.5266dupC and
c.4035delA in the BRCA1l gene with
approximately the same frequency—in 24 %
and 20 % of cases, respectively (Table 1).
One woman with esophageal cancer at 65,
breast cancer at 73, and colorectal cancer at
84 was found to have the BRCA2
€.658 659delGT mutation.

Table 1

The frequency of causative founder BRCA1 and BRCA2 mutations
in patients with breast cancer

Bilateral
BRCA1/BRCA2
mutation type brea?]t ;:%ncer,
BRCAL c.5266dupC 2
BRCAL c.4035delA _

BRCA1c.3847_3848delGT -

BRCA1c.3770_3771delAG =

BRCAL1 ¢.181T>G -
BRCAZ2 ¢.658_659delGT 1
Total 3 (37,5 %)

We evaluated the relation between the
probability of mutation identification and the
number of indirect clinical signs of hereditary
breast cancer (early-onset form of the disease,
bilateralism, family and personal history of
cancer). BRCAL gene mutations were found
to be significantly more common in presence
of two or more signs of genetic predisposition
to breast cancer (Table 2).

However, among 50 patients with a family
medical history of breast and/or ovarian
cancer in first or second degree relatives and
clinical signs of hereditary cancer, mutations

71

Multiple primary

Early onset

breast cancer, breast cancer, Iitf;ll'
n=41 n=22
= 7 19
8 - 8
! - 1
1 - 1
! - 1
! - 2
22 (54 %) 7(32%)  32(45%)

in the BRCA1 and BRCAZ2 genes were found
only in 24 (48%) cases. This indicates the
need for the patients to undergo an in-depth
genetic examination, including determination
of the complete nucleotide sequence of genes
associated with the development of breast
cancer, including BRCA1l and BRCAZ2.
Obviously, these methods are much more
complex, more expensive and require serious
resources like classical Sanger and the next-
generation sequencing methods and highly
qualified personnel.
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Table 2

Incidence of BRCA1 and BRCA2 mutations in breast cancer by the number
of indirect clinical signs of hereditary disease.

Clinical signs
of hereditary breast cancer

Total,
N=71

BRCA1l
mutation

BRCA2
mutation

BRCA1/BRCA2
mutation types

4 clinical signs

Bilateral breast cancer + early-
onset breast cancer + personal
history of cancer +

family history of breast/ovarian
cancer

BRCAL c.5266dupC -2
1 BRCAL ¢.4035del A
BRCA?2 c.658_659delGT

3 clinical S|gns

Bilateral breast cancer + early-
onset breast cancer+ personal
history of cancer

Early-onset breast cancer +
personal history of cancer +
family history of breast/ovarian
cancer

= BRCAL ¢.5266dupC -2

= BRCAL c.3847_3848delGT

2 clinical signs

Early-onset breast cancer +
family history of breast/ovarian 22
cancer

12 =

BRCAL ¢.5266dupC - 8
BRCAL c.4035delA - 3
BRCA1 c.181T>G

1 clinical S|gn

Early-onset breast cancer

Family history of breast/ovarian
cancer

Personal history of cancer 1

= BRCAL ¢.5266dupC -5
BRCAL c.4035delA -2
= BRCAL c.4035delA

BRCAZ2 c.658_659delGT

Absence of clinical signs

Breast cancer in women over 50
years of age

DISCUSSION

In the present study, 13 causative founder
variants of BRCAL and BRCA2 genes have
been analyzed in the selected breast cancer
patients from Grodno region of Belarus. We
have detected that approximately 45 % (32
out of 71 cases) of breast cancer female
patients with clinical signs of hereditary
disease carried one of only six germinal
mutations in the BRCALl or BRCA2 gene.
This has been the third study of BRCA
mutations in breast cancer in Belarus. In our
previous study we observed three BRCAL
founder mutations only in 38 of 500 (7.6 %)
unselected breast cancer patients [14].
Bogdanova and her colleagues reported that
any of the three mutations were identified in

= BRCAL ¢.5266dupC -2
BRCAL c.4035delA
BRCAL ¢.3770_3771delAG

4.4 % of the 1945 unselected breast cancer
patients and in 0.5% of the 1019 healthy
control female group from Belarus [15]. In all
the studies, the BRCA1 ¢.5266dupC mutation
was the most common, it accounted for 57 —
71% of all the detected mutations. The
€.5266dupC mutation is the most common
mutation in other Slavic countries such as
Poland, Russia, Czech Republic, Slovenia as
well as in northern Greece. It is the second
most common BRCA1 mutation in Ashkenazi
Jewish population. BRCA1 c¢.4035delA
mutation is the second most frequent
mutation detected in this study, observed in
25 % of carriers. Previously it was also
observed in high frequency (18-20 %). The
higher incidence of BRCA mutations
observed in Belarus compared to other



countries of Central and Eastern Europe may
be attributed to the low migration rate. The
mean age of breast cancer diagnosis of the 32
cases with BRCAL or BRCA2 mutations was
43.4 + 9.3 years, which is slightly higher than
it is in other regions.

There are some limitations to our study.
Due to the small sample size of the analyzed
series we were not able to provide conclusive
data on the full spectrum of BRCAl and
BRCAZ2 mutations in breast cancer patients.
We screened 71 breast cancer female patients
for 13 causative founder mutations in BRCA1
and BRCA2 genes, but detected only 6 of
them. It is possible therefore that the other
germinal variants were missed. Further
studies based on the sequential testing of
BRCAL and BRCAZ2 genes as well as other
genes that may be associated with a strong
predisposition to breast cancer should be
carried on. At the same time, identification of
several «major» mutations in all the patients
with breast cancer is a realistic task for
medical institutions at the regional level.
Thus, a significant number of hereditary
BRCA-associated breast cancers in our region
can be detected by a small number of PCR
tests. We foresee that target screening of
specific causative variants in BRCAL and
BRCAZ2 genes restricted to a particular ethnic
group would be more effective in the future
therapeutic approaches for the prevention and
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MYTAIIIi BRCA1 I BRCA2 I'EHIB ¥ )KITHOK 3 KJIIHIYHUMH O3HAKAMHA
CITAJIKOBOI'O PAKY MOJIOYHOI 3AJI03H Y 3AXITHOMY PEI'IOHI BLJIOPYCI

Casonegiu 0. JI., Bacunvkesuu M. 1., Abopawmumos B. B., Cmenypa T. JI.

Beryn. Pak MoiouHOI 3a1mo3m Jimupye cepell yCiX 3JI0SKICHHX HOBOYTBOPEHb y JKIHOK. Y KpaiHax
HentpansHoi Ta CximHoi €Bporm crnaakosi mytamii BRCAL i BRCA2 reHiB € oqHi€r0 3 IPOBITHUX TPUIAH
PO3BHUTKY paKy MOJIOYHOI 3aJI03H; OJHAK, MAIOTh MicCIle 1 perioHaIbHI 0COOIMBOCTI B YaCTOTI Pi3HUX MYTAIlili.
Panime B binopyci He MpoBOIMIIOCS TOCIIIKEHHS IUPOKOTO CIEKTPa 1 YaCTOTH BUHUKHEHHS FepMiHABHIX
myrtaniit BRCAL i BRCA2 reHiB y mami€HTOK 3 pakoM MOJIOYHOT 3aJI03H.

Mera. Bcranoutu mommupeHicth repmiHansHux myTanii BRCAL i BRCA2 reniB cepen mamieHTOK 3
KJIIHIYHUMH O3HaKaMH CIIaJKOBOTO paKy MOJIOYHO] 3a1103u B binopyci.

Marepiann Ta meroan. JlocmipkeHo 3pa3ku KpoBi 71 KIHOK 3 pakOM MOJIOYHOI 3aJ03U 1 KIIHIYHUMH
O3HaKaMH CITIaJIKOBOTO PaKy, sIKi MOCTIHHO NMPOXKMBAIOTh B 3axifHOMY perioHi binopyci. Bukonano ananiz 13
3HaYyIUX s HaceneHHs LleHTpaneHol €Bpomm Mytauiii 3acHoBHMKa B reHax BRCAL (c.5266dupC,
c.4035delA, ¢.5251C> T, c¢.181T> G, c.676delT, c.68 69delAG, c.3770_3771delAG, c.1687C> T,
€.3756_3759delGTCT) i BRCA2 (c.658_659delGT, ¢.7910_7914delCCTTT, ¢.3847_3848delGT,
€.5946delT). Y nocnimkeHHs BKIIOYEHI 22 MALi€HTKH 3 paHHIM MOHOJIATEpaIbHUM PaKOM MOJIOYHOI 3a103H
(o 50 pokiB BKIJIIOYHO), 8 — 3 OiarepanbHuM 1 41 KiHKa 3 IEPBUHHO-MHOXXKHHHAM PakoM MOJIOYHOT 3aJI03H.

Pesyabrat. Y 32 3 71 nauienrok (45 %) Oyyia BusiBIEHa OJHA i3 3HAYYIIMX MATOI€HHMX MyTalid B
renax BRCAI i BRCA2. Yacrime 3a inmmx 3yctpivanacs mytauis BRCAL ¢.5266dupC — Bona Oyma
BUsBJIeHa ¥ 19 iHOK 3 pakoM MonouHoi 3a103u (27 %). HocilictBo matorenHoro aneni BRCAL ¢.4035delA
Oyuo miaTBepmkeHo B 8 Bunankax (11 %). BecranosieHo, mo myranii rera BRCALI 3ycrpidanucst 10cTOBipHO
yacTillle TpY HasBHOCTI JBOX 1 OifbIlle O3HaK I'€HETHYHOI CXMJIBHOCTI /10 paKy MOJIOWHOI 3ayo3u. Pasom 3
UM, cepel 50 manieHToK 3 0OTSHKEHUM CIMEHHHMM aHaMHE30M M0 PaKy MOJIOYHOT 3aJ103H 1/a00 paKy s€YHHKIB
1 KIHIYHUMH O3HaKaMu craakoBoro paky myrtanii B reHax BRCAI i BRCA2 Oynu BusiBiieHi Tinbku y 24
(48 %) ocib.

BucHOBKH. BCTaHOBIICHO BHCOKY YacTOTY 3yCTpidajibHOCTI repMmiHansiux Mytauiit rena BRCAL (45 %)
y Tali€eHTOK 3 PakoM MOJIOYHOI 3aJ03M B 3aximHoMy perioHi Bbimopyci. cranoButh 25 %. HaiiGinbm
nomupeHuMu € Mytanii €.5266dupC i ¢.4035delA B reni BRCAIL, Bonu Oynu BusiBneHi y 84 % B rpymi
HociiB. HeoOXi{HO MpoI0oBKUTH BUBYECHHS TUIIOBHX JUIsl HaceJeHHs biopyci myTaniii B reHax, acoliifoBaHuX
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MYTAIIUU BRCA1 U BRCA2 T'EHOB Y )KEHIIUH C KIMHUYECKUMHA
IPU3HAKAMM HACJEJCTBEHHOI'O PAKA MOJIOYHOM KEJIE3BI
B 3AITAJTHOM PET'MOHE BEJIAPYCH

Casoneeuuy E. JI., Bacunvkesuu M. H., Aoopawmumos B. B., Cmenypo T. JI.

Beenenune. Pak MONOYHON >Kene3bl JHUAMPYET CPEAM BCEX 3J0KAYECTBEHHBIX HOBOOOPA30BaHWH Y
keHImUH. B crpanax LlentpamsHoit 1 Bocrounoit EBpomer HacmenctBennsle mytammun BRCAL u BRCA2
TEHOB SIBJISIIOTCS OJTHOM M3 BEAYNIMX HPUYUH Pa3BUTHS Paka MOJOYHOHN )KeJe3bl, OJHAKO, UMEIOT MECTO U
pEerHOHANbHBIE OCOOCHHOCTH B YacTOTE BCTPEYaeMOCTH pas3iIM4HBIX MyTanuid. Panee B bemapycu He
MPOBOIMIIOCH HCCIICIOBAHUE MIMPOKOTO CIIEKTPa M YacTOTHl BCTPEYaeMOCTH TepMUHaIbHBIX MyTanuiit BRCAL
1 BRCAZ2 reHoB y HaniueHTOK ¢ paKOM MOJIOYHOH JKeNe3bl.

Heas. YcraHoButs pacrpoctpaHeHHOCTs TepmuHaNbHEIX MyTanuii BRCAl u BRCA2 reHoB cpeam
MaIMEeHTOK C KIIMHNYECKIMH TPU3HAKAaMH HACJIEACTBEHHOT'O paka MOJIOYHOH kene3sl B benapycn.

Marepuanbsl U Meroabl. VccienoBansl oOpasibl KpoBH 71 KEHIIMHBI ¢ PAaKOM MOJIOYHOH JKeJe3bl U
KIMHUYECKMMH TIpU3HAKaMM HAcJEJCTBEHHOTO pakKa, IOCTOSHHO IPOXKMBAIOIIMX B 3aIaJJHOM PETHOHE
benapycu. Bemonnen ananus 13 3Haunmbix ais HaceneHus: LlenTpansHoit EBponbl MyTanmii ocHOBaTens B
renax BRCA1l (c.5266dupC, c.4035delA, ¢.5251C>T, ¢.181T>G, c.676delT, c.68_69delAG,
€.3770_3771delAG, c.1687C>T, €.3756_3759delGTCT) " BRCA2 (c.658_659delGT,
€.7910_7914delCCTTT, ¢.3847_3848delGT, ¢.5946delT). B wucciemoBanve BKIIIOYEHBI 22 IALUEHTKH C
pPaHHUM MOHOJIATEPATBHBIM PaKOM MOJIOYHOH >kene3bl (10 50 JieT BKIIIOYHUTENBHO), 8§ — ¢ OMiaTepabHBIM 1
41 >xeHIIMHA C TIEPBUYHO-MHO)KECTBEHHBIM PAaKOM MOJIOYHOH KeJe3bl.

PesyabtaTtsl. ¥V 32 u3 71 nauuenTok (45 %) Obuta oOHapyKeHa OHa U3 3HAYMMBbIX IIATOTCHHBIX MyTallUi
B redax BRCA1 u BRCA2. Yanie apyrux Bcrpeuyanach myrauust BRCAL ¢.5266dupC — ona ObLiia BbIsIBICHA
y 19 skeHIIUH ¢ pakoM Mono4yHoH xene3sl (27 %). HocurenbctBo matorennoro amiens BRCAL c.4035del A
6buto moxaTBepkaeHo B 8 caydasx (11 %). Ycranosneno, uyto myranmu reHa BRCAIL Berpewanuch
JIOCTOBEpPHO dHallle NPH HAJTMYUM IBYX W 0OoJjiee NMPU3HAKOB T'€HETHUECKOH INPeapacroioKEHHOCTH K paKy
MOJIOUHOH kene3bl. Bmecte ¢ Tem, cpenu 50 ManueHTOK ¢ OTATOIICHHBIM CEMEHHBIM aHaMHE30M II0 paKy
MOJIOYHOH KeJIe3bl W/WIN PaKy SUYHUKOB M KIMHUYECKUMH IPU3HAKaMH HACJIeJICTBEHHOTO paKka MyTallld B
renax BRCA1 u BRCA2 6b1mn 0OHapykeHbI TolbKo y 24 (48 %) yenoBexk.

BbiBoabI. YCTaHOBJIEHA BBICOKAs YAaCTOTA BCTPEYAEMOCTH repMUHANBHBIX MyTalmii rera BRCAL (45 %)
y TAIMEeHTOK C PaKOM MOJIOYHOM >Kese3bl B 3amajHoM pernone bemapycu. cocraBmser 25 %. HaubGosnee
pacmpocTpaHeHHBIMH SIBIsIFOTCS MyTaimu €.5266dupC u €.4035delA B rene BRCAL, onu Obu1H 0GHAPYIKEHBI
y 84 % B Tpynme Hocureneil. HeoOXoaumMo NpoNoKUTh WM3ydeHWE TUIHMYHBIX JUIS HaceleHus bemapycu
MyTaluil B reHaX, aCCOLMMPOBAHHBIX C Pa3BUTHEM paka MOJIOYHOH >Kelie3bl, 0OCOOEHHO B I'PYIIIE MOJIOJBIX
MAalMeHTOK, TaK KaK HACTOSIIMM MCCIIeOBAaHHEM TI'E€HETHUYEeCKas IPeIpacIoIOKEeHHOCTh IOITBEPkKACHA
TOJIBKO Y KaXK/10M TpeThel NallMeHTKH B Bo3pacte 10 50 jieT.

K/IFIOYEBBIE C/IOBA: pak monouHoi sxene3bl, myraunu rena BRCA1, BRCA2, Benapyco
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