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AHHOTauus

Llenb nccnepoBaHus — CpaBHUTL CNEKTPbI NaToreHHbIx BapnaHTtoB BRCA1 n BRCAZ2 y nauneHToK ¢ Hacnea-
CTBEHHbIMU hopmamu paka MmoriouHor xenesbl (PMXK) n paka sudHukos (PA) — npeacraButensHUL ABYX rpynn
3THUYecKnx apMsiH: u3 EpeBaHa n ropogos tora Poccun. MaTepuan n metopbl. B uccnegosaHuve BknoveHo
106 6onbHbIx PMXK 13 HaumoHanbHoro ueHTpa oHkonorum um. B.A. ®aHapoxsaHa (EpesaH, Pecny6nuka
ApmeHuns) n 117 naumeHTok ¢ PMXK 1 PA apMsiHCKOro NpoucxoxaeHus, kotopble 6binn HanpasneHs 8 HMUL,
oHkornoruun uMm. H.H. MeTpoea (CaHkT-MeTepbypr) n3 HeCKonbKMxX OHKONormieckux amcnaHcepos Poccum (Kpac-
Hogap, Couu, MaTturopck). AHanua kogupyrowmx nocnegosatensHocter reHoB BRCA 1 u BRCAZ2 BbinonHaAncs
METOLO0M TapreTHOro BbICOKONPOU3BOAMTENBHOMO CekBeHMpoBaHus. PesynbTatbl. B rpynne 6onbHbix PMXX
13 EpesaHa BbisiBrieHo 16/106 (15 %) HocutenbHuL, natoreHHbIX BapnaHtoB BRCA1/2 (BRCA1:n=9, BRCAZ2:
n=7). EQMHCTBEHHON NOBTOPSOLLENCHA MyTaLmen okasancsa HoHceHc-BapuaHT BRCA1 ¢.5444G>A[W1815X],
cocTtaBnsowmn 44 % Bcex BbISIBNEHHbLIX NaTOreHHbIX annenen. Y naumeHToK apMsHCKOro MPOUCXOXAEHUS
n3 Poccumn natoreHHble BapuaHTel BRCA1/2 6binn obHapyxeHbl y 16/117 (14 %) yenosek (BRCAT: n=6,
BRCAZ2: n=10). B rpynne nauneHTok ¢ PMXX gons obpasuos ¢ MmyTaumsmMmu coctasuna 13 %, a y 60nbHbIX
PA—19 %. 75 % natoreHHbIx annenemn 6uinn NpeacTaBneHbl NATLI0 NOBTOPsiOWMMUCS MyTaumsamu: BRCA1
€.2649_2650insGGCA, BRCAZ2 c.2808_2811delACAA, BRCA1 c.4065_4068delTCAA, BRCA2 ¢.9027delT
n BRCA2 c.8437G>T [G2813X]. [NokaszaHO He3aBUCMMOE NPOUCXOXAEHNe naTtoreHHoro BapnaHta BRCA2
€.2808_2811delACAA y naLneHTOK apMSIHCKOro Y HeapMSIHCKOrO NpoucXoxaeHus. 3aknoyveHune. Cnektp

#=7 bBenblweBa flHa BagumoBHa, dr.yana.belysheva@gmail.com
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myTaumn BRCA1/2 y naumeHTOK apMAHCKOro NporcxoxaeHunst n3 EpesaHa v 1oxHbIX pernoHoB Poccun nveet
CYLLECTBEHHbIE Pa3nuymns, YTO CrieayeT y4mTbiBaTh Npu pa3paboTke AUarHOCTUYECKX NPOrpamMm.

KnioyeBble croBa: pak MOMOYHOW Xene3bl, pak AN4YHUKa, HacNeACTBEHHbIN ONyXOoneBbli CUHAPOM, 3dhdekT
poaoHavanbHUKa, MONeKynsipHO-reHeTM4YecKoe uccrnenoBaHue, MONeKynsipHasi OHKONorus.

BRCA1/2 MUTATION SPECTRUM IN ARMENIAN PATIENTS
WITH BREAST AND OVARIAN CANCERS
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Abstract

The aim of the study was to compare the spectra of pathogenic BRCA1 and BRCAZ2 variants in patients with
hereditary breast cancer (BC) and ovarian cancer (OC) from two groups of ethnic Armenians: Yerevan and
cities of southern Russia. Material and Methods. 106 BC patients from the V.A. Fanardjian National Centre of
Oncology (Yerevan, Republic of Armenia) and 117 BC and OC patients of Armenian origin who were referred
to the Petrov National Medical Centre of Oncology (St. Petersburg, Russia) from several cancer centers of
Russia (Krasnodar, Sochi, Pyatigorsk) were included into the study. The coding sequences of BRCA1 and
BRCAZ2 genes were analyzed by the method of targeted high-throughput sequencing. Results. Pathogenic
variants of BCRA1 and BCRA2 genes were detected in 16/106 (BRCA1: n=9, BRCA2: n=7; 15%) BC
patients from Yerevan. The only recurrent mutation was the BRCA1 nonsense variant c.5444G>A[W1815X],
accounting for 44% of all pathogenic alleles identified. In patients of Armenian origin from Russia, pathogenic
BRCA1/2 variants were detected in 16/117 (14%) individuals (BRCA1: n=6, BRCA2: n=10). The proportion
of samples with mutations was 13% in the group of BC patients and 19% in the group of OC patients. 75%
of pathogenic alleles were represented by five recurrent mutations: BRCA1 ¢.2649_2650insGGCA, BRCA2
€.2808_2808_2811delACAA, BRCA1 c.4065_4068delTCAA, BRCA2 c.9027delT and BRCA2 c.8437G>T
[G2813X]. The independent origin of the pathogenic BRCA2 c.2808_2808_2811delACAA variant in Armenian
and non-Armenian patients was shown. Conclusion. A significant difference in the spectrum of BRCA1/2
mutations between Armenian patients from Yerevan and patients from southern regions of Russia was found.
This should be taken into account when developing diagnostic programs.

Key words: breast cancer, ovarian cancer, hereditary cancer syndrome, founder effect, molecular genetics,
molecular oncology.

Beenenue

HacnencrBeHHbIi pak MOJIOUHOM Keje3bl U siuy-
HukoB (HPMIXKS) siBisieTcss oqHuM U3 Hambolee
pacmpocTpaHeHHBIX 3a00JeBaHUN TEHETHYECKON
npuponsl kak B Poccun, Tak u Bo Bcem mupe. Hau-
OoJiee M3y4EHHBIMU T'€HaMHU, aCCOLIMUPOBAHHBIMU C
ceMeMHbIM pakoM MonouHoH xene3sl (PMOK) n pakom
suunuka (PA), asnsrorcst BRCAI n BRCA2. Oun

84

BHOCST CYIIIECTBEHHBIH BKJIa]l B OHKOJIOTHYECKYTO 3a-
00JIEBaEMOCTB, SIBISISICH MPUINHON TPUMEPHO 5—8 %
Bcex ciydaeB PMXK u xak munumym 15-20 %
3JI0Ka4eCTBEHHBIX HOBOOOpPAa30BaHUM SIMYHHKA.
Ecnu cmiekTp maroreHHBIX BapuaHTOB BRCAI/2 'y
MAagUCHTOK CJIIaBAHCKOT'O IMPOHCXOXKIACHHUA U3YyUCH
JocTaTouHo xopomo [1], To ucciaenoBanus, mo-
CBSIIIEHHBIE M3YUYCHUIO MPEACTABUTENIEH APYTHX
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(HecnmaBsIHCKMX) ATHUYECKUX rpynn PO, kpaiine
HeMHoOrouuciaeHHbl. K ogHON U3 Takux rpymnm oT-
HocsTcst apmsiHe. CornmacHo Beepoccumiickoi mepe-
nucu Hacelienus 2010 r., onu cocraBisttor 0,8 %
Hacenenus Poccun (1 182 388 uenosek) [2], uro B
a0COITIOTHBIX 3HAYEHHUSAX BCETO B 2,5 paza MEHbIIIE UX
YUCIICHHOCTH B ApMmeHuH [3].

[Ipenkn coBpeMEHHBIX apMsiH MOSBHIUCH B pe-
3yJabTaTe CMELICHHS MpeNCTaBUTENeH TeHEeTHUECKN
Ppa3HOPOAHBIX NOMyIsiii bpoH3zoBoro Beka (3—2 Thic.
JIET 70 H.2.), UTO COBITAJIAeT C MHU(OJIOTHICCKOH JaTOM
OCHOBAHMSI ApMSHCKOTO rocymapctsa (2 492 1. 1o H.3.)
[4]. C momeHTa pa3py1IeHUs OCHOBHBIX [IUBUIM3ALUN
Toii a1oxu (okono 1200 r. 10 H.3.) apMsiHE OKa3aIUCh
B MBOJISIIIMA W OCTAIOTCS KYJIBTYPHO, PETUTHO3HO H
JIMHTBUCTUYECKH JIOBOJILHO 000COOICHHOM rpy o
[4]. Bce aTo aBnsieTcs mpennochbUIKaMU s Tpo-
SIBJICHHUSI TaK HA3bIBAEMOTO «3(eKTa OCHOBATEIISD»
W pacrpoCTpaHEHHs STHOCTICIM(PHISCKUX MYyTaInH.
[Tpn 3TOM apMsiHE MaJIo IPEICTABICHBI B COBPEMEHHBIX
[IPOEKTax M0 CEKBEHUPOBAHMIO T€HOMAa YeJIOBeKa, a
cBeicHUsI 00 WX T'CHETHYECKOM I'py3e HpeHuMylle-
CTBEHHO KaCaroTCs MyTalW i, PUBOISIINX K PA3BUTHIO
CEMEHHOM cpenn3eMHOMOPCKOH JINXOPaIKH (TIEPHUOITH-
4yeckoi 6one3Hn) [5].

QdaxTrueckn mMacmTabHOE U3yuyeHUE T'eHeTHYe-
CKOTO TTPOMCXOXKICHUS apMSH TIPEATNPUHSTO JIHIIb B
omHOM pabote [4]. PesynmpTarsl HCCIeIOBaHUS CBH-
JETETBCTBYIOT, YTO apMsiHE COCTABISAIOT OTAEIBHBII
TeHEeTUYECKHUI KJIacTep, pacloiIoKeHHBIH 10 cocel-
CTBY ¢ eBporeinamu, xxurensiMu biamkuaero Bocroka
u nonymsauusmu Kaskaza. Hacenenue coBpeMeHHOU
ApmeHnn oOpasyeT /iB€ OCHOBHBIE T€HETHYECKHE

TPYMITBI, OTHOCUTENHHO 000COOMBIIMECS APYT OT
npyra okoio 450-575 nert Ha3ax U OTIIMYHBIE OT pyc-
CKHX apMsiH [4].

Pak Mo104HOI 5keJ1e3bl IMEET BBICOKHE ITOKa3are-
JIU CMEPTHOCTH CPEIH ApMSHOK: OHA COCTaBIIsIET 38,6
Ha 100 000 genoBek, 4To fenaeT APMEHHIO 110 3TOMY
[IOKA3aTEeN0 YETBEPTON CTPaHOU B MUPE U IIEPBOH B
cBoeM peruone [6]. IlepBbie nccnenoBaHus MALUEHTOK
¢ HPMOX 1, HaripaBiieHHbIE Ha TOUCK TATOI€HHBIX MY-
tarwii B renax BRCAI u BRCA2 y apMsia u3 Apmenun,
HE BBISBIJIM MYTalUil C BhIpaXEHHBIM <«3(dekrom
ocHoBarels» [7, 8]. OmHako B 6oee O3 THEM HCCIIe-
nmoBanuu M.M. Moradian et al., koTopoe Ha TaHHBIHA
MOMEHT fABJISIETCSl Hauboyee KPyMHBIM M BKIIIOYAeT
76 nauuentox ¢ HPMMXSI, oOHapykeHO HECKOIBKO
NOBTOpSAONIMXCA MyTaluid. Haubonee gacteim Bapu-
AHTOM sBIII€TCA HOHCEeHC-MyTauust BRCAI W1815X.
Kpome Toro, k unuciay NOBTOPSIIOIIUXCS OTHOCSATCS
BapuanTel BRCAI ¢.3477 _3480delAAAG, BRCA?2
L1669X, BRCA2 c.2808 2811delACAA u BRCAI
c.3436 _3439delTGTT [9]. ABTOpHI IpenIonararr,
YTO HOCHUTEJIBCTBO 3THX NATOI€HHBIX BapUAHTOB Y
HEPOJICTBEHHBIX TMAlMEHTOB MOXET OBITh CBA3AaHO C
«@¢pdexTom ocHoBarens» [9]. OTHOCUTENBEHO BBICO-
Kasi 4acToTa YHUKaJIbHbIX MyTauuit BRCA1/2, npex-
craBjeHHas B uccaeaosanuu M.M. Moradian et al.,
JiesiaeT 000CHOBAaHHBIM aHAIN3 TTOJTHON KOAMPYIOIEH
MOCIIEI0BATEIbHOCTH ITUX T'eHOB. B T0 ke Bpems cBe-
JICHUIA 0 9aCTOTE U CIIEKTpe MyTauuii B reHax BRCA1/2
y apMsiH U3 Poccun Ha JaHHBIA MOMEHT HET.

Leablo nccie0BaHUsA SBIIETCS CpaBHEHHE
cnekTpa myTaiuii B renax BRCAI u BRCA2 'y apmsH,
MIPOXKMBAIOLINX Ha TeppuTopuu ApMmenuu u Poccun.

Ta6bnuua 1/Table 1

CpaBHeHMe 4acToThbl U cnekTpa natoreHHbIX annenei BRCA1 n BRCA2 y nauneHTOK U3 ApMeHuu 1
nayMeHTOK apMAHCKOro npoucxoxaeHus us Poccuiickoin ®egepauum

Frequency and spectrum of BRCA1/2 mutations in Armenians from Yerevan and Russia

Yacrora myTtaruii/Mutation frequency

PMX/ BC
BRCAI
BRCA2
PS/ OC
BRCAI
BRCA2

Bcero/ Total

[MarorenHble BapHaHThI/
Pathogenic variants

Poccuiickue nanueHTKm/
Russian patients
13/101 (13 %)
3/101 (3 %)
10/101 (10 %)

3/16 (19 %)

3/16 (19 %)

16/117 (14 %)

BRCAI ¢.2649 2650insGGCA (n=3)*
BRCA2 ¢.2808 2811delACAA (n=3)*
BRCA2 ¢.8437G>T [G2813X] (n=2)
BRCAI ¢.4065_4068delTCAA (n=2)
BRCA2 ¢.9027delT (n=2)
BRCAI ¢.5153-1G>C (n=1)
BRCA?2 ¢.3847_3848delGT (n=1)
BRCA2 ¢.7721G>A [W2574X] (n=1)
BRCA2 ¢.9097dupA (n=1)

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2023; 22(6): 83-91

TManuenTku u3 EpeBana/
Yerevan patients
16/106 (15 %)
9/106 (8,5 %)
7/106 (6,6 %)

16/106 (15 %)

BRCAI c.5444G>A [W1815X] (n=7)*
BRCAI ¢.1059G>A [W353X] (n=1)
BRCAI ¢.3477_3480delAAAG (n=1)*
BRCA?2 ¢.4631dupA (n=1)
BRCA?2 ¢.4965C>A [Y1655X] (n=1)
BRCA?2 ¢.5722_5723delCT (n=1)
BRCA?2 ¢.5845delG (n=1)
BRCA?2 ¢.7879A>T [12627F] (n=1)
BRCA2 ¢.9027delT (n=1)
BRCA2 ¢.9097dupA (n=1)*
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Ta6nuua 2/Table 2

CpaBHeHue rannotunoB BRCA2 y nauMeHTOK apMAHCKOrO U HeapMsIHCKOro NMPOUCXOXAEHUA —
HocuTenbHuL MmyTauum BRCA2 ¢.2808_2811delACAA

BRCAZ2 haplotype analysis in Armenian and non—-Armenian ¢.2808_2811delACAA carriers

— 5 O — O QO __o
5t £z g LEE LEF L@@
SE EEE 238 ISI 8493
S8 EEE 825 Z2% 2AZ
o SR <
ApwmsiHCKas/
26216 ) A/C A/A A/G
Armenian
35804 APMAHCKAT A/C A/G
Armenian
37787 ApwaHckas/ A/A A/G
Armenian
Pl (CREDEEE e A/A A/G
Slavic
28344 ChABAHCKA, A/A A/A
Slavic
iy CESEEEG A/C A/A
Slavic
31319 CmamHcKan/ A/C A/A
Slavic
gy COESECEE g A/A A/A
Slavic
39614 Crapmckan/ A/C A/A
Slavic
Gy CHEIIER A/A A/A
Slavic
40941 Crammckas/ A/C A/A
Slavic
iy SO A/C A/A
Slavic
2843 OcemmHekas/ A/C A/G
Ossetian
g EEEEE e A/A A/G
Georgian
33784 Chapamckan/ A/A A/A
Slavic
Gy OREEECEG A/A A/A
Slavic

HpI/IMe‘IaHI/IeZ Ta6n1/1ua COCTaBJICHA aBTOpPaMU.

Note: created by the authors.

MarepuaJj 1 MeTObI

B nccnenoBanme BKiIIOUEHB! ManueHTkn Harmmo-
HaJBLHOTO IIEHTPa OHKONOTUHN M. B.A. danapmkana
(EpeBan, Peciybnrka ApMeHust), a Taxke MaueHTKU
ApPMSIHCKOTO ITPOMCXO0XKIeHUs, HartpaByieHHbie B HMUI]
onkonoruu uM. H.H. IlerpoBa 13 HECKOJIBKHX OHKO-
noruyeckux aucnancepos Poccun (Kpacnonap, Coun,
[IaTHTOPCK) C 1EeNbI0 MOJNEKYJIIPHO-TeHETHYECKON
JMArHOCTHKH. JlaHHBIE 00 ITHUYECKOM MTPOUCXOXK]Ie-
HHUM POCCUMCKUX MAIMEHTOK IMOJIyYEHbI U3 aHKeT. B
HCCIIeIOBaHUE BKIIIOYAIHCH OOJIbHBIE C TUCTONIOTHYE-
cku oaTBepkaeHHbIM PMOK nwnu PS, umeBmne xots
OBl OJTMH M3 CIEAYIONUX MPU3HAKOB: PAaHHHIA JIE0F0T

86

= &)
58 538 28 293 £ gR
SER §8% Q¥ jzE ¥y &%
k 5
T/C A/G A/A T/C c/C T/C
T/C A/G A/A T/T C/T T/C
T/C A/G A/A T/C C/T T/C
T/C A/G A/A T/C C/T T/C
T/T A/A G/G T/T C/C T/C
T/T A/A A/A T/C C/C T/T
T/T A/A A/A T/C C/C T/T
T/T A/A A/A T/C c/C T/C
T/T A/A A/A T/C C/C T/T
T/T A/A A/G - C/C C/C
T/T A/A A/G T/T C/C T/T
T/T A/A A/A T/C C/C T/T
T/C A/G A/A T/T C/T T/C
T/C A/G A/A T/T C/T c/C
T/T A/A A/A T/T C/C T/T
T/T A/A A/A T/T C/C C/C

3abomeBanus (10 50 €T BKIFOYUTEIHHO), «TPYIKIBI
HETraTUBHBIN) MOJIEKYApHbIN nmoatun PMOK unu ce-
pOo3Has aJileHOKapIIMHOMA SIMYHUKA BBICOKOM CTETeHN
3JI0Ka4€CTBEHHOCTH.

Bribopka ciaydaeB m3 Apmenun Bkirodana 106
MarueHTok ¢ quarao3zoM PMX (cpemnwmii Bo3pacT —
44,2 rona; nuanaszoH 27—-68 ner). ['pynma apmMsHOK
u3 Poccun (cpenuuii Bo3pact — 48,6 Tona; aAuana3oH
27-84 roma) mpencrasnena 101 mamuenTkoir ¢ PMOK
u 16 maruentkamu ¢ PS. JIiist ananw3a uCmmonp30Bam
JHK, BbIIc/eHHYIO U3 TUMQOIUTOB Nepudepude-
CKOHl KpOBH cTaHAapTHOH (eHom-XmopodhopMHOH
sKcTpakuueil. MojaekyaspHO-TeHETUUECKUM aHaIu3
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reHoB BRCA I [tpanckpunt NM_007294.41u BRCA2
[NM_000059.4] npoBoauin METOAOM TapreTHOTO
BBICOKOIIPOM3BOAUTEIBHOIO CEKBEHUPOBAHUS, KaK
ommcano panee [10]. IlogroroBka 6mbamorex JJHK
ocylIecTBisuIach 1o npotokony Kapa HyperPlus Kit
(Roche). [list MyIBTHILIEKCUPOBAHHS MCTIOE30BAIH
YHHUKaJIbHBIC IBOWHBIC WHICKCHL. OOorameHue 1o
LIEJIEBBIM TOCIJIEI0BATEIbHOCTAM (9K30HAM, IK30H-
MHTPOHHBIM I'PaHULAM U 5’°- 1 3’-HeTpaHCIUPyEMbIM
obmactam BRCAI u BRCA2) npoBOAXIN METOJIOM
JTBOWHOW THOPHAN3AMNU ¢ OMOTHHUINPOBAHHBIMH
30HIaMU. ['0TOBBIC OMOIMOTEKN CEKBEHHUPOBAIU Ha
npubope Illumina NextSeq 550 (Illumina, CILA) ¢
ucnonb3oBanueM pearenToB Mid Output Kit mo 150
LUKIJIOB B 00€ cTOpoHbl. CpenHsist NTyOrHA TOKPITHS
cocrarmsia X1500, ¢ 99,9 % ocHoBaHMA, TTPOUH-
tTaHHbIX He MeHee 100 pa3. buoundopmarnyeckas
o0paboTka BKiIro4ana B cedst popmupoBanue FASTQ
(aiinoB, OLIEHKY KauecTBa U BBIPABHUBAHHE MIPOUYTE-
HUM Ha TeHoM hgl9 c ucmonb30BaHUEM aITOpUTMa
BWA. KaptupoBaHHble TpOYTEHHUSI UCCIIEI0BAINCDH
Ha HaJIMYUe OIHOHYKICOTHIHBIX MOTUMOP(U3MOB U
HEeOObIINX HHCEPLMIA/AETCNH C TOMOILBIO HHCTPY-
menta HaplotypeCaller (GATK4). [Ins anHOTannn
BapUAHTOB U OI[CHKU UX MAaTOTeHHOCTH UCTIONB30BAIN
nHctpymentsl SnpEff, ClinVar, VarSome.

Jist cTaTUCTUYECKOrO aHalu3a MCIOJIb30BaIH
nporpammHoe ooecnieuenue SPSS statistics 26. Cpag-
HEHHE YacTOT aJyieNiei MPOBOIUIIN C HCTIOIB30BaHUEM
TOYHOro Tecta Puuepa.

Pe3yabrarsl

B rpynne nmanueHTok u3 EpeBaHa BBIABICHO
16/106 (15 %) HOCHUTEIBHUI] TATOTCHHBIX BapUaH-
ToB BRCA1/2: y 9 GonpHBIX 00HApYKEHBI MyTalllu
BRCAIl, y 7 — BRCA2 (tabn. 1). Myramuss BRCAI
c.5444G>A [W1815X] Bcrpetmnack y 7 HEepoOI-
CTBEHHBIX MaIMEeHTOK. Enle y AByX manueHToK Obun
BoIsiBICHBI ajnenu BRCAI ¢.1059G>A [W353X]
u ¢.3477 3480delAAAG. Cpenu BBISBICHHBIX I10-

BpexneHnit BRCA2 TOBTOPSIOMUECS MyTallll HE
BCTpevasInch. B cymme 101 peKyppeHTHBIX ajuiesnei
BRCA1/2 cocraBuna 44 %.

VY maunveHToK apMSHCKOI'O NMPOUCXOXKACHHS U3
Poccun marorenusie Bapuantel BRCAI/2 6pumn 00-
HapyxeHsl y 16/117 (14 %) denoBek; mpu 3ToM 6
MyTauuit 3arparuBanu red BRCAI, a 10 — BRCA2.
Honst 006pa3uoB ¢ MyTauMsMH COCTaBWIIA B IPyI-
ne ¢ PMX 13 %, a B rpynne ¢ PA — 19 %. Ilars
MyTanuili ObUTH MOBTOPSIOMIMMHUCS; B YaCTHOCTH,
ayenu BRCAI ¢.2649 2650insGGCA u BRCA?2
¢.2808 2811del ACAA BbIsIBICHBI TPHXKIBI, @ BAPUAH-
Tol BRCAI ¢.4065 4068delTCAA, BRCA2 c.9027delT
n BRCA2 ¢.8437G>T [G2813X] — aBaxasl. Takum
00pa3oMm, MOBTOPSIFOIIUECS MyTalluu cocTaBmi 75 %.
Panee ObutO MOKa3aHO, YTO MATOTEHHBIM BapHaHT
BRCA2c.2808 2811delACAA HaxomuTCs B «ropsiaeit
TOYKE» MyTareHe3a M aCCOLMUPOBAaH ¢ HECKOJIbKUMHU
pPa3IUYHBIMU TalUIOTUIIAMH, YTO CBHJIETEIbCTBYET
0 €ro BO3MO)KHOM HE3aBHUCHUMOM IPOUCXO0KIECHUU
B pa3HbIX 3THUYecKuX rpynnax [11]. Jns cpaBHu-
TETHLHOTO aHan3a rarmioTUnoB BRCA2 y HOCUTENeH
JTAHHOTO BapuaHTa MbI IPUBJIEKIIN JONOJHUTEIHHBIE
Clly4au U3 TMarHOCTHYECKON KOJUIEKIIMH J1a00paToprn
MouekynsapHoil onkonorun HMUL onkonoruu — na-
LIEHTOK HEapMSIHCKOTI'O IPOUCXOKACHUS, Y KOTOPBIX
3Ta MyTanus Oblja BBISIBIEHA B XOJ€ PYTUHHOTO
MOJIEKYJISIPHO-TEHETUYECKOTro TecTHpoBaHus (n=13)
(Tabm. 2). Y 3/3 nanueHToK — HOCUTEIBHHUI] BAPHAHTA
BRCA2 ¢.2808 2811delACAA apMsSHCKOTO MPOHC-
XOXKICHHS TakKe OOHAPYKUBATHCh OOJiee PEeaKue
(MUHOpHBIE) ajienn NOJIUMOPPU3MOB 1s766173
[N289H], rs1801439 [S455S], rs1801499 [H743H] n
rs1799944 [N991D]. [ns cpaBuenus: y 10/11 panee
00clieJ0OBaHHBIX MAllMEHTOK CIABSAHCKOTO IPOHUC-
xokaeHust mytanus BRCA2 ¢.2808 2811delACAA
ObuIa CIIeTUIeHa C YacThIMU aJUIEIISIMUA TIEPEUUCIICH-
HbIX moixumopdusmoB (p=0,01, TOYHBIN KpUTEpHii
®dumepa). Jlanee MbI CpaBHIIN YaCTOTHI MHHOPHBIX
aJuIesiel, MpennoIoKUTEIFHO CIEIJICHHBIX C BapH-

Ta6nuua 3/Table 3

YacToTbl annenei nonumMmopdHbIX BapuaHToB rs766173, rs1801439, rs1801499, rs1799944 y apmMsAHOK u3

Poccum — HocuTenbHuy mytaumm BRCA2 ¢.2808_2811delACAA (n=3) n naumeHTok 6e3 mytauum (n=111)

Allelic frequencies of rs766173, rs1801439, rs1801499, and rs1799944 in Armenians from Russia: BRCA2
c.2808_2811delACAA carriers (n=3) and patients without mutation (n=111)

c.1365A>G ¢.2229T>C c.2971A>G
Fgl;ﬁa g?m;zg?:/ C-B6SA>C [rsT66173] |\ (1801439] [rs1801499] [rs1799944]
PP A) ©) (A) ©) (™ © @A) ©)
Hocurtenu BRCA2
¢.2808 2811delACAA (n=6)*/
PRCAZ 52808, 28114CIACAA 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50
carriers (n=6)*
IManuenTku 6€3 MyTauu
(n=222)*/ Patients without 0,96 0,04 0,96 0,04 0,96 0,04 0,96 0,04
mutation (n=222)*
p 0,002 0,002 0,002 0,002

Ipumeuanus: * — B ckoOKax yka3aHo umcio amieneit BRCA2; Tabnuna cocTaBieHa aBTOPaMU.

Notes: * — number of BRCA? alleles; created by the authors.
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antoM BRCA2 c.2808 2811delACAA, y apMsHOK ¢
MyTanue u 6e3 myranwuii (Tadm. 3). [IpogemoncTpu-
pOBaHO HeCiy4dailHO€ pachpejiesieHue ajuienen, 4yTo
CBHJICTEIILCTBYET O BEPOSITHOM CIETIIICHHH MUHOPHBIX
anyienei, NpoaHaIM3UPOBAHHBIX MOTUMOP(U3MOB U
naroreHHoro BapuanTa BRCA2 ¢.2808 2811delACAA
(p=0,002, Tounsrit kpuTepuii Ouriepa).

Oocy:xnenue

B nmanHoO# paboTre mpeacTaBiIeHBl PEe3yIbTaThI
HCCIIENOBAHUS JIByX Pa3IUYHbIX I'PYNI 3THUYECKUX
apMsH: u3 EpeBana u roponos rora Poccum, rie Ha-
XOJIUTCS OZJHA U3 KPYMHEHUIINX apMIHCKHUX JAUACIIOP.
CriekTp MyTalMii B 3TUX KOTOPTax MallUEHTOK UMEET
HEKOTOPBIE PA3IUYHSL.

Tak, B rpymme manneHTok u3 EpeBana nHanbonee
4yacTo oOHapyxkuBajics amienb BRCAI c¢.5444G>A
[W1815X]. CortacHO NOTy4YeHHBIM PAHEE CBEJEHUAM
[9], ATOT BapHaHT ABIAETCS MAXKOPHBIM ISl )KUTEIb-
HULl ApMeHuU. /[aHHBIN BapHaHT TakXe OMUCAH Y
oonbHBIX PMOK/PS B Typuum, JluBane u y uzpanib-
ckux apaboB [12—14]. B 1o *xe BpeMs 3TOT ajlieib
HE BBISBIIEH Y POCCUHCKHMX MallUEHTOK APMSIHCKOTO
MPOUCXOXKICHHUS.

YacTele 111 pOCCHIICKMX MALMEHTOK apMSHCKOTO ITPo-
ncxokaenns Bapuantel BRCAI ¢.2649 2650insGGCA
n BRCA2 ¢.2808 2811delACAA panee ObutH OTH-
ca"bl U y mamueHTtok u3 EpeBana [9], a Takxke y
OOJBHBIX CIABSIHCKOTO npowucxoxacHus [1]. Hamu
MIPOAEMOHCTPUPOBAHO, YTO y apMSHOK U MAIUEHTOK
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CJaBSIHCKOTO TMPOUCXOKICHUS MATOTCHHBIM BapUaHT
BRCA2c.2808 2811delACAA HaxomuTCs B CTPYKTYpe
OTIIMYHBIX JIPYT OT JpyTa ramioTunos. /laHHOe Ha-
OJIFOZIeHUE SIBIISIETCS €1IIe OIHUM CBHJIETEIECTBOM €T0
HE3aBUCUMOIO MPOUCXOKICHUS B Pa3HBIX PErHOHAX
mupa [11].

Harre nccrienoBanme nMeeT HEKOTOPBIE OTpaHIye-
Hus. Tak, TapreTHoe CEeKBEHHPOBAHNE HE MO3BOJISET
HAXOJUTh KPYITHbIE TEHOMHBIE TIEPECTPONKH (Iere-
IIUU ¥ WHCEPIINH, BKITFOYAIOIINE HECKOIBKO SK30HOB
WM T€H MeTUKoM). HeKoTophle OTIUYHS B CIIEKTPE
MyTaluii MOT'yT ObITh OOYCJIOBJICHBI U Pa3HBIMU
KJIMHAYECKUMH XapaKTePUCTUKAMU aHATU3UPYEMBIX
BBIOOPOK. [lokazaHo, 4TO JOKaMM3aIus MyTalHi
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JIOBaHWU TPYTINa ManueHTok u3 EpeBana Brirovana
TOJEKO O60MpHBIX PMOK.
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4acTu paboThL.

@unancuposanue

Paboma noooepocana epanmom PHD [21-75-30015].

Kongpnuxkm unmepecos

Asmop Umanumos E.H. (Ookmop meduyunckux Hayx, npogheccop, uien-koppecnonoenm PAH) asisemcs
ynenom peoxonnecuu « CUOUPCKO20 OHKONOUYECKO20 HCYPHANAY. ABMOPAM HeUu38eCmHO 0 KAKOM-TUO0 Opy2oM
NOMEHYUANbHOM KOHPIUKME UHMEPecO8, CEA3AHHOM C MOl CIAMmbell.

CUBMPCKUM OHKONMOTUYECKWI XKYPHAT. 2023; 22(6): 83-91 89



LABORATORY AND EXPERIMENTAL STUDIES

Coomeemcmeue npuHyURAM IMUKU

TIpogedennoe uccnedosanue coomsemcemesyem cmanoapmam XenbCUHKCKOU 0eKaapayuu, 0000peHo He3a6uU-
CUMBIM SMuyecKum komumemom Hayuonanbno2o mMeouyunckoeo uccie008amenbckoeo YeHmpa OHKOL0UU UM.
H.H. Ilemposa (Poccus, 197758, . Cankxm-Ilemepbype, noc. Ilecounsiii, yn. Jlenunepadckas, 68), npomoxon
Ne 20725 om 23.01.2020.

Hugpopmuposannoe coznacue

Bce nayuenmor noonucanu nucomennoe uHghopmuposannoe coanacue Ha nyonuKkayuio OAHHbIX 8 MEOUYUHCKOM
JACYPHATIE, BKIIOUASL €20 DNEeKMPOHHYIO 8EPCUIO.

ABOUT THE AUTHORS

Yana V. Belysheva, Laboratory Assistant, Laboratory of Molecular Oncology, Department of Tumor Biology, N.N. Petrov National
Medical Oncology Research Center of the Ministry of Health of Russia; Medical Resident, Department of Oncology, Pediatric
Oncology and Radiation Therapy, St. Petersburg State Pediatric Medical University of the Ministry of the Ministry of Health of Russia
(St. Petersburg, Russia). E-mail: dr.yana.belysheva@gmail.com. ORCID: 0009-0000-1513-1204.

Elvina K. Bakaeva, Postgraduate, Laboratory of Molecular Oncology, Department of Tumor Biology, N.N. Petrov National Medical
Oncology Research Center of the Ministry of Health of Russia (St. Petersburg, Russia). Author ID (Scopus): 57216356183.

Aigul R. Venina, Laboratory Assistant, Laboratory of Molecular Oncology, Department of Tumor Biology, N.N. Petrov National Medical
Oncology Research Center of the Ministry of Health of Russia (St. Petersburg, Russia). ORCID: 0000-0001-6504-8636.

Alexandr A. Romanko, Research Assistant, Department of Tumor Growth Biology, N.N. Petrov National Medical Oncology Research
Center of the Ministry of Health of Russia (St. Petersburg, Russia). ORCID: 0000-0002-6549-8378.

Grigory A. Raskin, MD, DSc, Pathologist, Deputy chief physician for laboratory medicine, Dr. Sergey Berezin Medical Institute of
Biological Systems (St. Petersburg, Russia). ORCID: 0000-0002-7522-6552.

Anna P. Sokolenko, MD, PhD, Senior Researcher, Laboratory of Molecular Oncology, Department of Tumor Biology, N.N. Petrov
National Medical Oncology Research Center of the Ministry of Health of Russia; Associate Professor, Department of General and
Molecular Medical Genetics, St. Petersburg State Pediatric Medical University of the Ministry of the Ministry of Health of Russia
(St. Petersburg, Russia). ORCID: 0000-0001-6304-1609.

Evgeny N. Suspitsin, MD, DSc, Senior Researcher, Laboratory of Molecular Oncology, Department of Tumor Biology, N.N. Petrov
National Medical Oncology Research Center of the Ministry of Health of Russia; Associate Professor, Department of General and
Molecular Medical Genetics, St. Petersburg State Pediatric Medical University of the Ministry of the Ministry of Health of Russia
(St. Petersburg, Russia). ORCID: 0000-0001-9764-2090.

Artur A. Avetisyan, MD, PhD, Assistant Professor, Head of the Department of Oncology Postgraduate Education and Deputy Director,
S. Avdalbekyan National Institute of the Ministry of Health Republic of Armenia (Yerevan, Armenia).

Sergey V. Orlov, MD, DSc, Professor, Corresponding Member of the RAS, Director, Research Institute of Medical Primatology National
Research Center “Kurchatov Institute” (Sochi, Russia); Leading Researcher of the Clinical Oncology Department, I.P. Pavlov First Saint
Petersburg State Medical University (St. Petersburg, Russia). ORCID: 0000-0001-6080-8042.

Evgeny N. Imyanitov, MD, Professor, Corresponding Member of the RAS, Head of the Department of Tumor Biology, N.N. Petrov
National Medical Oncology Research Center of the Ministry of Health of Russia; Head of the Department of Medical Genetics,
St. Petersburg State Pediatric Medical University of the Ministry of the Ministry of Health of Russia; Professor of the Department of
Oncology, I.I. Mechnikov North-Western State Medical University (St. Petersburg, Russia). ORCID: 0000-0003-4529-7891.

AUTHOR CONTRIBUTIONS

Yana V. Belysheva: investigation and data analysis, original draft preparation.

Elvina K. Bakaeva: investigation and data analysis.

Aigul R. Venina: investigation.

Alexandr A. Romanko: investigation.

Grigory A. Raskin: investigation.

Anna P. Sokolenko: conceptualization, investigation, review and editing.

Evgeny N. Suspitsin: investigation, review and editing.

Artur A. Avetisyan: conceptualization, investigation, review and editing.

Sergey V. Orlov: investigation, review and editing.

Evgeny N. Imyanitov: conceptualization, critical revision of the manuscript with the introduction of valuable intellectual content.
All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

This work was supported by the Russian Science Foundation [grant number 21-75-30015].

Conflict of interests

Prof. Imyanitov E.N. is the member of the editorial board of Siberian Journal of Oncology. The authors are
not aware of any other potential conflicts of interest related to this manuscript.

90 SIBERIAN JOURNAL OF ONCOLOGY. 2023; 22(6): 83-91



JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

Compliance with Ethical Standards
The study was conducted in accordance with ethical principles outlined in the Declaration of Helsinki

approved by Ethics Committee of N.N. Petrov National Medical Oncology Research Center of the Ministry of
Health of Russia (68, Leningradskaya St., 197758, St. Petersburg, Pesochny village, Russia), protocol No. 20/25

dated January 23, 2020.

Voluntary informed consent
Written informed voluntaries consents were obtained from the patients for the publication of data in medical

Journal.

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2023; 22(6): 83-91

91



