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AHHOTanMA

TaakukoT Mmakcagu — BRCA1 Ba BRCA2 rensiapyjiaru MyTanusiJlapHUHT KYKpak 6e3u
CapaTOHU PUBOXKJAHUIIMJATH aXaMUSTUra OGaFUIJIaHTaH UJIMHU Ba TUOOWUHN aZjabuETIapHU
Tax/IUJ KUJIUIIAaH noopar.

MartepuaJi Ba ycyJuiap - Ma3Kyp MaB3yra ou/i 3aMOHaBUN UJIMUUN MaHOa1ap Ba KIMHUK
TAJAKUKOTJIAp Tax/IMJ KUJIUHAM, XycycaH BRCA1/2 rennapujaru myTtanusaap 6uaaH 60FJIUK
I0KOpU XaBd OMUJIJIApU YPraHUJIIH.

HaTtmxkasap Ba MyxOKaMa - KyKpak 6e3d capaTOHM aéJjuiap opacuAa 3HT KyI
yupaiguraH xaB¢Ju ycManapAaH OMpH xyucobsiaHaau. MabayMoTJiapra Kypa, yHUHT 5-10%
X0JIaTJIapy UPCUHM OMUJIJIAp OWUJIaH OOFJIMK, X03UPrU KyH/la YOy KacalJIMK PUBOXKJIAHUIIMUTA
o116 kesiyBuu 1000 faH opTUK reHeTHK MyTauusaap MabiayM. BRCA1 Ba BRCAZ rensiapugaru
y3rapuuuiap Kykpak 6e3u capaToHU XxaBOUHU KECKUH OIIMpaAu Ba TaxMUHaH 30% XxoJ1aTiapia
Ky3aTuaaZu. Yoy reHjJapHUHT ¢usuosordk ¢yHkuuscu 6ysuiaranga JHK penapanuscu
»KapaéHu HW3JaH 4YUKaAM, Oy 3ca XyaWpajapZa MyTauusjap TYIJIAHUILIUIA, HAa30paTCU3
npoJsindepanuara Ba alionTo3 }KapaéHUHUHT Oy3UJIMIINTA 010 KeJlaau.

XyJjioca - OHKOJIOTHK Kaca/UIMKJapJa TUOOUK-TeHeTUK MacjaxaTrra V3 BaKTH/ZaA
MypoxaaT KWJIMILI MyXUM axaMusaTra sra. Upcuil capaToHM aHUKJIAll [jJaBoJiall TaKTUKAaCUHU
y3rapTUpuIl, WHAWBUJyaJ EHJALIYyBHUM KyJlall Ba 3apypaTr XoJulapZa NOpOoQHUJIaKTHUK
YKapPOXJIMK aMaJIMETIapUHU pexKaJallTUPUII UMKOHUHHU Oepaau. AfjabuéTtiapra Kypa, Upcum
KYKpak 0e3u capaTOHMHHU aHUK IeHeTHUK HAeHTHUPUKaLUs KUJIUII Ba MaXCUWJIALITHPUJITaH
TepanusAHU KyJJIall OpKald 6eMopJap YJIMMH KypCaTKUYWHU Ce3WUJapJu Jlapaxkaja, XaTTo
90% ravya kamautupuiml MyMkuH. lly 60Mc reHeTHMK TecCT/all OHKOJIOTUK OeMOpJIapHHU
caMapaJiu [aBoJialll/ia MyXUM UHCTPYMEHT cupaTua Kapaaaju.

Kamut cy3aap: BRCA1, BRCA2, reH MmyTauusijiapy, UpCUH capaTOHH, KYKpak 6e3u
capatoHy, PIK3CA, ctDNA, ESR1.

AHHOTaAU M

Ilesb Mccae0BaHUA — aHAJIM3 HAYYHOU U MeJJULIUHCKOM JINTEPATYPhl, NOCBALIEHHOU
3HayeHUt0 MyTayuui reHoB BRCA1 1 BRCA2 B pa3BUTUM paKa MOJIOYHOMU KeJie3bl.

MaTtepuajibl 1 METOAbI — NPOBEAEH aHAJU3 COBPEMEHHBIX HAYYHBbIX UCTOUHUKOB U
KJIMHHAYECKHX UCCIeJOBAaHMH N0 IaHHOM TeMaTHKe, B YaCTHOCTU U3y4eHbl GaKTOPbl BEICOKOTO
pHUCKa, CBSI3aHHble ¢ MyTauusaMu reHoB BRCA1/2.

Pe3y/ibTaThl M 06CYXK/JeHHE - PaK MOJIOUHOM >KeJie3bl SBJISIETCSI OJHUM U3 HauboJiee
pacnpocTpaHEHHBIX 3JI0Ka4eCTBEHHbIX HOBOOOpPa30BaHUM cpeau KeHuUiWH. [lo uMmerouumcs
JlaHHbIM, 0K0J10 5-10% csiy4yaeB 3ab60sieBaHUSA CBA3aHbI C HACJeACTBEHHbIMU (pakTOopaMu. B
HacToslee BpeMs U3BecTHO 60Jsiee 1000 reHeTUYECKUX MyTal|M#, CHOCOOCTBYIOIIMX PAa3BUTHIO
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JlaHHOTo 3aboJsieBaHusA. U3MeHeHus B reHax BRCA1 nu BRCA2 3HauuTe/JbHO NOBBILIAKT PUCK
pa3BUTHSA paka MOJIOYHOM >Kese3bl U HabJsoganTca npubausutenbHo B 30% caydaes. [Ipu
HapylleHUH PU3U0JI0TUYECKOW QYHKIMU ITUX TeHOB IPOUCXOAUT CO0U mpolecca penapanuu
JHK, 4To npyUBOAUT K HAaKOIJIEHHIO MyTallU{ B KJIETKAaX, HEKOHTPOJIMPyeMOU nposrdepanuu
Y HapylleHHUIo IPOLLeCCOB aloNTO3a.

3akgw4eHue - CBoeBpeMeHHOe HallpaBJjieHHe NalMeHTOB Ha MeJUKO-TeHeTU4YecKoe
KOHCYJIbTUPDOBaHHWE MIpaeT CYLIeCTBEHHYI0 pOJib B CHUCTEME OKa3aHHUS OHKOJIOTMYeCKOH
nomouu. OmnpejeseHUMe Hac/leACTBEHHOW MPUPOJbI OIYX0JIEBOTO Mpolecca M03BOJSAET
ONTUMHU3UPOBATh Jie4eOHYI CTpaTervio, peaju3oBaTbh NEePCOHAJU3UPOBAHHBIA MOAXO[ K
Tepanud M, @pPH HaAJAYUM [OKa3aHUW, pacCMOTpPeTb BO3MOXXHOCTb IpPOBeJeHUs
npoPUJAKTUYECKUX  XUPYPTUYECKUX  BMellaTeabCTB. [lo  JaHHBIM  COBpPEMEHHbIX
uccaeJOBaHUM, TOYHAsA MOJIEKYJISIpHO-TeHeTH4YecKasi BepupHUKalus Hac/le[CTBEHHOr0 paka
MOJIOUHOM ’Kesie3bl W NpUMeEHeHHWe HWHAWMBUAYaJIU3MPOBAHHON TepanmuUh CHOCOOGHBI
CYyLLeCTBEHHO YMEHBbIIUTb YPOBEHb CMEPTHOCTH CpeJU MallMeHTOB, JOCTUTasg CHUXKEHUS
nokasaresied 1,0 90%. B 3TO¥ cBA3M reHeTH4YECKOEe TeCTUPOBAHUE PACCMAaTPUBAETCA KaK OJUH
M3 KJ/IIOYEBbIX HWHCTPYMEHTOB INOBbllIeHUS 3(PEKTUBHOCTU JIEYEHUS] OHKOJIOTMYECKHUX
60JIbHBIX.

KinwueBsle cnoBa: BRCA1, BRCAZ, renHble MyTauuu, HacJeACTBEHHBIM pakK, pak
MoJiouHOM »kese3bl, PIK3CA, ESR1, ctDNA.

Abstract

Objective - to analyze scientific and medical literature devoted to the significance of
BRCA1 and BRCA2 gene mutations in the development of breast cancer.

Materials and methods - modern scientific sources and clinical studies related to this
topic were analyzed, particularly high-risk factors associated with BRCA1/2 gene mutations
were investigated.

Results and discussion - breast cancer is one of the most common malignant tumors
among women. According to available data, approximately 5-10% of cases are associated with
hereditary factors. Currently, more than 1,000 genetic mutations contributing to the
development of this disease have been identified. Alterations in the BRCA1 and BRCA2 genes
significantly increase the risk of breast cancer and are observed in approximately 30% of cases.
When the physiological function of these genes is impaired, the DNA repair process is disrupted,
leading to the accumulation of mutations in cells, uncontrolled proliferation, and impaired
apoptosis.

Conclusion - early consultation with medical genetics specialists plays a crucial role in
the management of oncological diseases. Determining the hereditary nature of cancer enables
clinicians to adjust therapeutic strategies, apply personalized treatment approaches, and
consider preventive surgical procedures when indicated. Evidence from the literature suggests
that precise genetic identification of hereditary breast cancer, combined with individualized
therapy, can substantially decrease mortality rates, in some cases by as much as 90%.
Consequently, genetic testing is regarded as an essential component of effective cancer care.

Keywords: BRCA1, BRCA2, gene mutations, hereditary cancer, breast cancer, PIK3CA,
ctDNA, ESR1.

Kupu: Kykpak 6e3u capatonu (KBC) xo3upru KyHza aénnap cajoMaTJAUTATa XXUAAUN
TaxJuJ, COJYBYM OHKOJIOTUK Kaca/JIMKJIapJaH 6upu xucobsiaHaau. Y HadakaT TUOOUH, 6alKU
WXKTHUMOMM axaMusTra sra Oy/jraH MyaMMo cudaTuja KapajaaZyd, YyHKH YHUHT TapKaJull
Jlapakacu Ba yJMM KypcaTKW4Japd Kymiab MamJakaTJjapja Kopu Oyaub KOJIMOK/A.
GLOBOCAN TamkusoTAHUHT 2022-WWIrd MabayMoTaapura Kypa ayHé 6yiuda 2296840 Ta
(>xkamu ycMmasapHUHT 11.5% u) cyT 6€3u capaTOHU Kaca/lJIMTU aHUKJIaHTaH 0y/116, 6apya ycMa
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Kaca/UIMKJapyM HWY{WJa YOKa capaTOHMJAH KeWWH MKKUHYM YpUHJAA Typaju. Yuoy
Kaca/JIMKHUHT TaxMUHaH 5-10% xoJiaTyiapu upcul wakJra ara [1]. AitHukca, BRCA1 Ba BRCA2
reHJapuJiard MyTauusaap 6uaaH 60FIUMK UPCUN KYKpakK 6e3U capaTOHU XoJaTJ/dapyd YMYMHUH
UpCUH  XOJIATJIAPHUHT CAaJIMOKJM KUCMMHM Tamkua Kuaub, 30% ravya etaau[2].
MabayMoTiapra Kypa, KyKpak 6e3u capaTOHUHMUHI MyalsiH KUCMU UPCUHA OMUJLIAp OUJIaH
O00F/IMK, 6y1106, Oy XoJsiaTaap oJaT/ia TeHEeTUK V3rapuiljiap OWJaH U30XJaHaZu. AMHHMKCA,
BRCA1 Ba BRCA2 reHsiapujaru MyTanusaap ywoOy Kaca/UJIMK PHUBOMJIAHUII XaBOUHHU
cesuJiapJd JapaxaZa OLIMPUIIM OWJaH axXaMHUATAM XxucobsaHaau. Yoy TreHJjapjaru
HYKCOHJIAp Xy»Kailpasap/a TreHeTUK OapKApOpPJMKHUHI Oy3WJMIIMIra O0JIMO6 KeJUlId Ba
HaTHXala xaBdJIM YcMasiap HaK/IJaHUIIUTa 3aMUH IPaTULIA MYMKHH.

Marepuan Ba MetojgJap: Yuioy um goupacuaa BRCA1 Ba BRCAZ2 rensapujaru
MyTalUSAJAPHUHT KJIMHUK axaMUSITUHU 6axoJiall MakKcaJuja CYyHITU UUJIap/a 40l 3TUJITaH
MJIMUKA MaHb6a1ap TaxXJIUJa KUIMHAM. Tax/1n )kapaéHu/ia XallKapo )KypHaJljlapZard MakoJiazaap,
KJIMHUK TaBCUSJIAp Ba 3MMU/JEMHOJIOTMK MabJyMOTJiap ypraHWwigd. AfZabuéTJap TaHJal/ja
J10J13apOJIMK, UILOHYJINJIMK Ba METO0JI0OTUK cudaT acocuil Me3oH cudaTuja Kabysa KUJIUH/H.
OJiIMHraH Ma’bJlyMOTJ/Iap TaKKOCJIAIl BA yMyMJIALUITHPUIL YCyJIIapU épAlaMu/ia Tax/IuJ1 KUJTUHU.

HaTmxasnap Ba MyXokama: AfabUET/Iap TaxJIUJIU HaTWXajlapy KYpcaTUILINYa, KYKpaK
6e3u capaToOHM aéyyap ypTracuja SHI Kyl ydpaWauradH xaBdJuu ycMmanapAaH Oupu
xucob6aHaau. By Kaca/lJIMKHUHT MyailsiH KUCMH UPCUM OMUJLIap OUJIaH OOF/IUK, 6Y1u6, OyHaal
XoJ1aTJ/Iap/a reHeTUK MyTalysiap acoCUil poJib YiiHaAWM. MabjyMoTIapra Kypa, KyKpak 6e3u
capaTOHM XOJIAaTJIAapUHUHI TaxMUMHaH 5-10% KucMu uHpcuil xapakTepra 3ra. byHpain
xosatnapaa kynuHda BRCA1 éxku BRCAZ rensiapujard y3rapulljiap aHUKJaHaau. Yuoy
MyTalusaap ayToCOM-AOMHUHAHT TUI/Ia MePOC KUJIMHAU, IbHU OUp oWJIaZia OMp Heda aBJIOJ,
BaKUJIJIapU/ia Ky3aTU/IMIINA MYMKHH.

BRCA1 Ba BRCA2 rensiapu HopMas xoJiaTAa xyxkanpanapga JHKHUHT myKacT/iaHraH
KMCMJIAaDUHM THKJIAI }KapaéHJIapUHU HaszopaT Kuaaau. By ¢yHKusa Xykalipanap/a reHeTUK
6apKapOpJIMKHU CaKJall y4YyH MyXUM xuco6JsiaHagu. Arap yuOy resjapja MyTanusd ro3ara
kesica, /IHK penapayusicu >kapaéHu camapacus 6y/nM6 KOJUIIU MYMKHUH [2,4-6]. YOy maks
oJarja ayTOCOM-AOMUHAHT THUIJA MepoC KWJIMHAJH, 1y cababsu MyTanus TallyBYWJIapU
cudaTuia XxaM aéjsap, xaM 3pKaksap UIITUPOK 3TUIIM MyMKUH. BRCA1 Ba BRCA2 rensnapuaa
MyTalys MaBxXyJ, 6yJraH maxciaapza HadakaT KyKpak 6e3d capaTOHU PHUBOXKJIAHUII XaBOHU
I0OKOPH 6yJ1a/i1, 6a/IKy 60111Ka OpraH Ba TU3UMJIapTra Taa/lJIYKJ/W XaBPJIM ycMasiap nanu0 0yauil
3XTUMOJIM XaM Ce3WJapJid Japaxaja owmagu. KymiazaH, 6yHzan GemopJapZa TyXyMJOH
capaTOHM, OLIKO30H, OIIKO30H OCTH 06e3U, UYFOH HMYaK ycMajlapu XxaMJa MejaHoMa Kabu
OHKOJIOTHK Kaca/JIMKJIap PUBOKJIaHUII XaBPU Ky3aTUJIHULIM MyMKUH|[2, 7-9].

BRCA1 reHu 17-XpOMOCOMaHUHT y3yH eJIKacuJa, sbHU 17921 n0oKycuaa *KouialraH
6y/1M06, yHUHT TapKXUOU 22 Ta KOJJIOBYM XaM/la 2 Ta Ko/llaMalIuraH 3K30HAaH ubopat. Ma3kyp
reH ycMa-Cylpeccop TeHjap KaTopura KUpaju Ba YHUHT acOCUM Basudacu XykaWpasap/a
Ma/JIMTHU3alMsl KapaéHW pUBOXJIAHMIIMHU 4YekjawjaH wubopar. by ¢yHkuusa reH
3KCIPECCUSICU HATXKacu/la X0CUJ OyJ1aiIurad OKCUJ opKaau TabMuHJAaHaau. BRCA1 oxkcuiu
TaxMUHaH 1863 Ta aMMHOKMCI0TA KosiAuFuAaH Tamkui Tonrad [10]. BRCA1 okcuiiu actpores
peLenTopsiapyd reHd 3KCOPECCUSICMHU TOPMO3JIalll OPKaly KyKpakK 0e3U Xy:KaWpaJJapuHUHT
OpPTUKYA KyMalUIIMHU YeKjallJla MyXUM axamusarra ara. llly 6usaH 6upra, Ma3Kyp reH 6up
KaTOp acoCUi GUOJIOTUK KapaéHsiapa Gaos1 MIITUPOK ITAJH, )KyMJIaJlaH Xy>Kahpa UKJIUHUHT
Ha3opaTH Ba peEryJsalysacdH, MUTOTUK BEpPeTEeHO IIaK/JIaHUIIM, LeHTPOCOMaJapHUHT
kynannmy, [JHKHUHI MKKA 3aHXUpJM IIMKACTJAaHUUUIAPWUHU TUKJALl XaMm/Jla amolTo3
MeXaHU3MJIapMHU (aoJIalITUPULT KAapaéHJIapuAa MIITUPOK 3TaAu. Yoy ¢yHKUUsIap
BRCA1 reHUHUHT reHOM 0apKApOPJUTMHU TabMUHJALILA MYXUM POJI YUHAIIMHU KypcaTagu

[3].
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BRCA2 renm 13-XpOMOCOMaHMHT y3yH eJIKacua, AbHU 13q12.3 10Kycua »Kouaalras
6ysub6, y xaM ycMa-Cymnpeccop reHJjiap rypyxura MaHcy0 xuco6JiaHaau. Maskyp reH 26 Ta
KOJZJIOBYM Ba 1 Ta KoJsiamMauuraH 3k30HAaH Tawkuja tonradH. BRCAZ renu skcnpeccuscu
HaTWXXacuJa XO0CUJ OVagurad okcusa 3418 Ta aMUHOKMUCI0TA KOJJAUFUAAH UO60paT 6Yuo,
YHUHT acocui Bazudanapuas 6upu RAD51 OKCUJIMHUHT Xy»Kailpa a4poCcu/iary }Ko0i/1allyBUHA
TapTUOTra conuiaad uoopar [3, 11]. By MexaHHM3M roMoOJIOTHK peKkoMbuHanusa opkaau JHKuu
THUKJALI >XKapaéHUHUHT caMapajid aMajira OlMUIKWAA MyXUM axaMusaT kaco stagd. “BRCA”
atraMacu MHrau3 Ttuaugaru “Breast Cancer” ubopacujaH Keaub YUKKaAH Oyiub, ymoy
reHJIapHUHT KYKpaK 6e3U capaToHU 6uJiaH yaMbapyac 60FIUKJAUTUHUA Udoaanaiiu.

BRCA1 Ba BRCA2Z rennapuHuHr HopMman ¢QyHkuuscu ©6ysuarasga /JHK
IMIMKACTJIAHUIIJIADUHU TUKJALI KapaéHW U3JjaH YMKaJu. by 3ca xyxalipasapaa MyTanusJap
TYIJIaHUIIUTa OJIM6 KesJaJu Ba XyKaWpa IUMKJWMHU Ha30paT KUJIYBYM MeXaHU3MJIAPHUHT
daostamnmmra cabab 6ynagu. HaTwkaza MyTauusijlaHTaH Xy:KaWpaJlapHUHT —YCUIIH
YeKJIaHUIIM Kepak Oy/ica-Aa, yuidy »KapaéHjap MyBO3aHaTU Oy3u/aub, amnomnTos
(macTypaalITUPUIATaH XyKaWpa yJUMHU) MexaHU3MH XaM caMapayd HlljiaMad KoJIaju.
JHKparu MKKY 3aHXUPJAM Y3WIUILJIAPHUHT TYFPU TUKJAHMACJAWTH HaTWXKacuza XyKaupa
UKJIW peryasuusicy, iubdepeHnuanys Ba alonTo3 }KapaéHaapu U3JjaH YuKaau. by aca reHom
0apKAPOPJUTHHUHT OY3WJMIINTA OJIUO KesJaJju Ba KaHIeporeHe3 >KapaéHUHUHT aCOCUU
60CKUYJIapUiaH OUPHU XU COOJIaHA/U.

X03Upru KyHJa KYKpak 6e3u capaToHu OusaH 60faukK OysiraH BRCA1 Ba BRCA2
rensapuia 1000 gaH OpTHUK TypJu XWJ MyTalusjap aHUKJaHraH. Yoy reHjapjard
y3rapuluiap Kaca/JUIMK PUBOXJAHUII XaBOUHU ce3WsapJid JlapaxkaZa OIIMpaJU Ba SIHTH
xoJlaTJap Haujo o6yaumuga MyxuMm axamusaAT kaco 3tagu. BRCA1 Ba BRCAZ rensapujaH
TallKapH, KYKpaK 6e3W capaTOHW OWJIaH OOFJIMK OyJiraH O0lIKa OWp KaTop reHJap Xam
MaBxya[2, 13, 14]. llyuunrgek, CHEK2, PTEN, TP53, ATM, RAD51, NBS1, MSH Ba MLH ka6bwu
reHjiapja KysaTuJaJUraH MyTaluusJap XaM Kaca/JIMK PUBOXJIAHUIIKJA MyaWsiH aXaMUATTa
ara. bUpoK, Ma3Kyp reHeTHK y3rapuuuiap oaTza IOKOPHU 3Mac, 6aJKd ypTada €Ky HUCOaTaH
nact xaBQ Japaxkacu OUJiaH XapaKTepJiaHaJu.

Ky3aTyB Ba 3anuJIeMHOJIOTUK MabjayMoTJiap yHU KypcaTaguku, BRCA1 Ba BRCAZ2
reHJapu/Jiaru MyTaluusijlap UpCUi KyKpakK 6e3u capaTOHUHUHT PUBOXJIAHULIN/A €TaK4U XaBd
OMMJIJIApU KaTopura kupaau. Macasas, 70 émrayda 6yarad myaaatga BRCA1 myTauusicura ara
maxcjaapZa Kaca/lJIMK Mauao 6yaum XaBou ypradya 57-65% Hu Tamkua Kuaagu, BRCA2
MyTalHMSACH TallyBYMJIapua 3ca 0y axtumos 45-49% napaxkacupaa 6axosnaHagu [15].

BRCA1 Ba BRCA2 reHsapuaaru MyTauusijiap IOKOPU MeHEeTPAHTJIUK XyCYCUSTU OUJIaH
TaBCUJIaHUO, KaCa/IMK PUBOXJIAHUII XaBOUHHU Ce3WJap/d JapaxaZa omupagd. Maskyp
NeHeTPaHTJ/IMK Japakacura TypJiMi OMUJLJIap TabCUP KYpCaTUIIU MyMKHH. XyCycCaH, 9H/I0T€H
OMWJLIAP, S'bHU MYTAlMSHUHI JIOKaJU3alUsaCH, YHUHI Typd XamJa OWp HYKJIeOTHUAJIH
nosiuMopdur3aMaap 6MaaH KOMOMHALIMSICU MYXUM aXaMUAT Kaco ataau. llly 6uaH 6upra, TallKu
MyXUT Ba MOMYJALMOH XyCYyCUATIAAP XaM KaCa/VIMKHUHT KJIWHUK HaMOEH OYy/MIIUra TabCUP
KypcaTaZu. beMOpHUHT XaéT Tap3u Ba rOPMOHAJ X0JaTH 3Ca UPCUH MOMUJIJIMKHUHT aMaJlira
OLIMLI BaKTUra TabCUP 3TYBYM OMUJLJIAp cudaTuia Kapaaaau [3].

BRCA rennapu 6ujiaH GOFJIMK KYKpakK 0e3U capaTOHM Kym xoJ/ulapJa HUCOaTaH é1ln
JlaBpZila HaMO€H Oy/iMIIM Ba 60lIKa MOP(QOJIOTHMK ILIaKJ/JIapra KaparaHa arpeccMB KJIUHUK
KeyuIlllu OuaH xapakTepsaHaAu. UMMYHOTMCTOXMUMHUK Tax/IMjjlap MabJdyMOTJapuUra Kypa,
BRCA1 6usiaH GOFJIMK KYKpak 6e3u ycMasapuHUHT TaxMHUHaH 80% xoJsaTyiapyja y4 Kappa
MaH(uit uMmMmyHpeHotun (ER-, PR-, HER2Z /neu-) Kaiig aTunagu. byngait Heomsazmasap ojataa
6a3as TUIra MaHcy6 6y/i10, OKOpH JlapaXkaZiard arpecCUBJIMK XyCyCUSITJIapy OUJIaH aXKpainb
Typagu. lllyHuHr ek, Ma3Kyp ycMaiap/a I0KOpHY JapakaZaru Maaurausanus (kynuHya G3) Ba
aHUK MdoJanaHraH JUMPoUa UHPUIbTPALMS X0JIaTAapU Te3-Te3 Ky3aTuaaju [2].
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BRCA1 Ba BRCA2 rensiapuparu MyTauusiJlapHU aHUKJALl Ba TALIXUCHUA MOP(QOJIOrUK
KUXATJaH TacAUKJall MakcaZujaa OUp KaTop 3aMOHABUM MOJIEKYJSp-TeHETUK yCyJllap/aH
dolipananunaau. Xycycal, real-time [P TexHoJsiorusicui reH HyCXaJJapUHUHT MUKAOPUU
KYpCaTKU4JIapUHU OaxoJsiall MUMKOHWUHHU spartagu. [P ycyaunHu assnektpodopes 6usaH
O6uprajvkza KyJjall reH CTPyKTypacuar y3rapyijlapHd CKpUHUHT KUJIMILITa épAaM b6epajiy.
lllynunraek, wMyabtumiaekc I[P xamMaa OJIUTOHYK/JIEOTHAJM OUOYMILIAD aACOCUJATU
rubpyuAu3almsl yCyJJlapd KeHI TapKaJraH MyTaluMsiJlapHUM aHUKJIallJa caMapaau
xucob6saHaau. [eHapHUHT KOJAJIOBYU COXAJapUHU YYKYp TaXJUJ KUJIWII Y4yH aBTOMaTHUK
CeKBeHMpJall TEeXHOJOTMACH KyJJIaHuAafd. WUpUK TeHOMMK KailTa KypUJIMILIApHU
aHuKjJamga sca Multiplex Ligation-Dependent Probe Amplification (MLPA) ycyau myxum
JIMaTHOCTUK axaMusATra 3ra. BbyHJjaH Taumkapu, KJMHUK aMalvéTrjaa OollKa 3aMOHaBUU
MOJIEKY/ISIP-TEHETUK TEXHOJIOTUsLJIap XaM KeHT KyJIJIaHUJIMOKAa [5].

BRCA1 Ba BRCAZ rensapujia MyTalus aHUKJAHTCaH OeMopJiapZa KeHI KaMpPOBJH
JIMAaTHOCTUK TEeKUIUPYBJApPHU aMajila OUIMPHUII TaBCUS 3TWAAAU. ByHJall TeKupyBJap
Kaca/IJIMKHU 6apBaKT 60CKU4Y/Iap/ia aHUK/1all Ba ONTUMaJl 1aBoJialll TAKTUKACUHU besruan/a
MYXHUM axaMuAT Kac6 3taju. llly MmyHocabaT 6ujaH MUHHUMaJ JAUArHOCTUK 4Yopa-TajoupJiap
KyWuaard TeKIupyBaap MaXXMyacHHHU §3 UUUTa 0J1a/IU:

1. BeMOpHM KJIMHUK KYpUKJAH YTKa3UII Ba TYJWK OWJIaBUU aHaMHe3HU Mufrull. lllyHUuHr/EK,
OHKOJIOTMK KaCa/UIMKJapra TeHeTUK MOWMWJUIMKHM 6axoJalll y4yyH MaxCyC aHKeTa
TYAAAPUIALH.

. Kykpak 6e3/1apyuHUHT ybTpaToOBYUI TeKIKUpyBU (Y3HU).

. KMuMK 4aHOK ab30JIapUHUHT yIbTPAaTOBYII TEKIIUPYBH.

. Mammorpadus (MKKH MpoeKIyaaa).

. Kykpak 6e3/1apuHUHT MarHUuT-pe3oHaHc ToMorpadusicu (MPT).

. Kongaru onkomapkepsiap (CA-125, HE-4) papakacMHU aHUKJAIL, alHUKCA TYXYMJOH,
HalJap €KUM KOPUH OYIIJIMFU/IA TATOJIOTUK Y3rapUulliap MaBxyz, 6yiradja.

. 'MHeKoJI0T Ba TMHEKOJIOT-3H0KPUHOJIOT KYPUTHM/AaH YTUILL.

. Tub6buii reHeTUK MacaxaT (FeHEeTUK KYPHUTH ).

9. Arap y/JbTpaTOByIl TEKIWIWPYBU €KW MaMMorpadusa HaTHXKajlapuja LyOoXaau MaTOJIOTHK
Y40KJIap aHUKJIAaHCA, KYKpaK 60e3uaH TpenaH-6UoINCcus 0JIMHUO, KeMMHYaJIUK MOP(DOJIOTHK
Ba MMMYHOTHCTOXMMHUK TaxJiMJ amaiara oumupuaagu. byHaa ER, PR, aHaporen
peuenTtopJsiapy, S100, Ki-67, p53, p63 Ba nukanH D1 kabu 6uoMapkepJiap 6axosiaHagu [16].

Adcycky, Ma3kyp maToJiorusira 3ra Oy/jraH 6eMOpJIapHUHI O6apyacu xaM y3 BaKTH/a

TUOOUM €épJamMra MypoxkaaT Kuamanau. Kyn xoJssiapaa kaca/sIMK Ked 60cCKu4Japaa

aHUKJIaHa[{, SbHU KJIUHUK Oelrujapu SIKKOJ HaMOEH OyJirad, xaéT cudaTu ce3usapJiu

Jlapaka/ia nacalraH Ba JaBoJialll MMKOHUATJ/IAPU YeKJaHraH xoJaTJ/apja Taulxuc Kynuaaju.

[lly MmyHOcabaT 6uJjiaH MaMMOJIOTJIap TOMOHU/IaH IOKOPHU XaB(} rypyxura KUpyBUM aéyapra

(ApHU MpcuK aHaMHe3U ofupJiaiirad ékd BRCA reH Mytauusiapy TallyBYdaapyura) MyHTa3am

paBUII/A V3-Y3WHU HAa30paT KUJIMLI TaBCUS 3TUIA/U.

ByHpai npodusakTUK dopasiap KyWWAarujaapHU y3 WUUra oJiafid: Xap OWJa KyKpak
6e3JlapyMHU Nasblalys KAJIKII Ba MaTOJIOTUK aKpaariiap (KOHIU €KU cepo3) MaBKyAJIUTUHU
6axoJ1all, NYKMI KHHAKUM 103acri/ia HOOJAaTHUM aXKpaIUIl U3JIapUHU Ky3aTHIL, CYPFUY IaKJIUJaru
y3rapuuuiapra, XymJaZaH YHUHI HW4YKapra TOPTUJIMIIMIa 3BbTUOOP KapaTUll, WJIrapu
Ky3aTWJIMarad MMLIap €KW TepuJary y3rapuillJlapHy aHUKJall, KOH TOMUpJIap PaCMUHUHT
y3rapuiid Ba acMMMETpUs Naijo OYJUIIMHM OaxoJjall, OUp TOMOHJIaMa KyKpak 06e3u
KaTTaJallUUIMHA Ha30paT KWJWII, WYKA TYTyHJap EKU KATTUKJIALIMILJIAPHU aHUKJall
MaKcaJiZila CUHYKOBJUK OWJAaH NMajblalus YTKasull, KYJITHUK OCTHU COXACUHU TEKIUIHPHII,
YyHKA JUM$a TYTYHJApPUHUHT KaTTalallhIlM XaB(Ju OearuyapfaH OUpPU XUCOOJIaHAU.
IOkopuga kKalja STuAraH OenruaapjAaH OUpPU aHUKJIAHTaH TaKAWpJa, 3yAJUK OuaH
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MyTaxacCUCra Mypo<aaT KWJHMLI 3apyp. Y3-Y3MHM TeKWUpULl OGUJIaH OUp KaTopJa,
npoduJaKTUK TUOOWUHN KYpUKJIap Ba AUCHAHCepU3alys TaJ0bUpJiapyd XxaM Kaca/UIMKHU 3pTa
aHUKJAUZ@a MyXUM axamuaTrra sra. Kyn xosappa avMHaH Ly TeKUWMPYBJAp JaBOMHUAA
Kaca/UIMK OUpPUHYM MapTa aHUKJaHagu. AWHUKCA, MeHollay3a JaBpujard aéjnap xamja
ousiacuza (acocaH aényap TOMOHM/JIAH) KYKpakK 6e3u capaTOHU Ky3aTUJIraH €KU TeHeTHUK
MyTalus TalulyBYMJapy OVJraH Iaxcjap V3 caJoMaT/JIMTUra siHaZa XUAAUMKA éHAAIMLIapU
JIO3UM.

[lly cababman 6u3 HR mycbat/HERZ2 mMaHduil cyT 6e3u capaTOHUHUHI MOJIEKYJISIP-
reHeTUK Ba KJIWHUK XyCyCUSATJAapUHU YpraHub, my 6yinya JaBoJiall aJlOPUTMHUHU HILIA0
YUKTHUK:

HR+/HER2- CYT BE3U CAPATOHH
JABOJIAII AJITOPUTMHU
’ CyT 6e3u capaTOHHU \

I'uctosiorug + UmmyHorucroxumusa ER+, PR+, HER2-, Ki-67

Mosekynsip-reHeTHK Tekuupys BRCA1/2 | PIK3CA | ESR1 | ctDNA

| |
\ HR+/HER2- cy6Tun Tacguk ‘
| |
| |

['EH HATUXXAJIAPU
BRCA1/2 (+) PIK3CA (+) ESRI (+)
SERD éxu
['opMoHTepanua + XuMuo * ['opMoHTEpanusa + CODMONTEDANMsH
PARP unru6uTtop PI3K/AKT/mTOR uHrubutop p p
Y aJIMAIITUPULI

bapya myTtanusaap (-) CtangapTt ropMmoHTepanus + CDK4/6 uHruo6utop
JvHaMUK MOHUTOPUHT KIMHUKA + BU3yasnusauusa + ctDNA
Pe3ucTeHT/IMK aHUKJIaHCca /laBoJsiall TAKTUKACUHHU Y3rapTUPHUILI

GUVOHNOMA O'ZBEKISTON RESPUBLIKASI ADLIYA VAZIRLIGI Ne DGU 59394.

HR+/HER2- kykpak 6e3u capaTOHH TOPMOH pPelenTOPJapUHUHT 3KCIPECCUSACH OUIaH
xapakTepJsaHaay. dctporeH peuentop (ER) Ba mporectepon peuentop (PR) akcnpeccusicu
ylby ycMaJapHUHI TOPMOHra OOF/JIMKJWMTUHU KypcaTaJU Ba 3HJAOKPUH Tepanusra HKOpH
ce3rupJyiMK 6uaaH 60fauK, HERZ penentopunuHr manduiauru aca HER2-tapret Tepanus
camapacu3 OyJMIIMHM aHraaTagu. Ki-67 nposaudepanusa uHaekcu HR+/HER2- cy6tunga
YCMaHUHT OMOJIOTUK arpecCUBJIMTMHYU 6axoJiallia MyxuM Mapkep xucobsanagu. Ki-67 okopu
6yJiraH xoJaT/ap/a KaCaJlJIMKHUHT Te3 IPOrpecCcUsicy Ba peliuiIuB XaBdu I0Kopu 6ynagu. bup
Katop Taakukotaapaa HR+/HER2- cy6Tunaa curHaa TpaHCAYKLMACU 6WJIaH OOF/IUK reHJap
MyTalMSICU KEHT TapKaJraHu KypcaTuJraH. Yoy reHsap Katopura, anHukca: BRCA1, BRCA2,
PIK3CA, ESR1 kupaau. Y6y MmyTanusiap ycMa xy>kaipaJapuHUHT nposikdepanysacH, anonTo3
Ba /JIHK penapauuscu xkapaéHiapuHu Vy3rapTUpajyd Ba [JaBoJallira pe3uCTEHTJIUK
puBoXJaHuIIUra ca6a6 6ysaumu MyMkuH. BRCA1 Ba BRCAZ rensapu /JIHKHUHr HKKH
3aHKUPJIY Y3UJINIIJIAPUHU FTOMOJIOTUK PEKOMOMHALUSA OPKaJ/lv penapanus KUIWIAa UIITUPOK
ataau. Yuiby rensapja Mmytanus MaBxyz 6yaranga JHK penapauus Mmexanusmu 6y3usaiu Ba
reHoM 6apKapopJ/uru nacasg/iu. KNMHuUK TaaKUKOTJIap HaTUXKaJlapura Kypa:
e BRCA1/2 wmyTayusicu MaBxXyZ, OemopJsapJia KyKpak ©0e3d capaTOHH 3pTa éumja

pUBOXJIaHAAU
e VCMaHUHT arpecCUBJIUTY IOKOPU OVJIUILIA MyMKUH
e MeTacTa3 PUBOKJ/IAHUIL XaBYU oLIa U
Cyurru innnapaa PARP unruéutopnapu (poly ADP-ribose polymerase inhibitors) BRCA1/2

MyTalUsICM MaBXyJZ, Oyjran O6emopJiapJla HOKOpPH caMapaZopJuk Kypcarran[17]. By
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npenapatyaap /[AHK penapauusicuHu 6Js0Kall opKalyd ycMa Xy»KalpaJapUHUHT anonTo3ura
0116 Kesnagu. Kyn Mapkasiu KJIMHUK TaJKUKOTAapAa PARP uHru6uropsiapu Ky/jlaHUAraHAa:
e IPOrpeccUsCUs fAllall MyAJaTH y3aWTraH

e YMYMHHU ALIAII KYPCATKUYX AXIIUJIAHTaAH.

PIK3CA renu PI3K/AKT/mTOR cursan UyJMHUHT MyXUM KOMIOHEHTH xucobsaHaau[18].
Y6y ren mytanusicu HR+/HER2- kykpak 6e3u capaTOHH/AA 3HT KyIl y4YpauUuraH MoJIeKyJisp
y3rapuuuiapAaH 6upu  xucobsaHagu Ba TaxMuHaH: 30-40% XxoJsaT/Iapaa yypanau.
PI3K/AKT/mTOR curnan uyau:

e XyXKaWpa YCHIIH

e npouudepanus

e MeTab0JIu3M

e AIOITO3 KapaéHJApWHU Ha30paT KUJIaJHU.

PIK3CA MyTauusicu MaBxyJZ OyJjraH 6eMopJsap/ia 3HAOKPUH Tepanusra pe3uCTeHTJIUK
PUBOXJIAHULIM 3XTUMOJM 1OKopu Oyaaau. Uly ca6abau PI3K wuHrubutopsapu yuoy
XoJIaTJap/a TapreT Tepanus cudaTuja KyanaHuaaau. KIMHUK TaAKUKOTJap (MacasiaH,
SOLAR-1 TaAKUMKOTH) HaTHUKaJlapura Kypa:

PI3K uHru6uTop/apu KyaaaHu/AraH/a:

e IMPOrpeccUsicUs fAllall MyAAaTH CTaTUCTUK aXxaMUATIIM Japaxaa y3aura
e yCMa IPOTpPecCUsiCU CEKUHJIALITaH

ESR1 reHu scTporeH peLenTOPUHU KOJJauau. YOy reHja MyTalus Maijgo OyjaraHjaa
3CTPOTreH peLleNTOPUHUHT KOHCTUTYTHUB PaoJIIMTH t03ara KeJiaiy, SbHU TOPMOHCU3 X0J1aT/a
XaM CUTHasiM3auus AaBoM 3Taau[19]. ESR1 myTauuscu kynuH4a:

e y30K MyZAJaTJI¥ SHAOKPHUH TepanusaiaH KeMnH
e MeTacTaTUK OOCKUYJa aHUKJaHaAU. by xosatja: apomaTrasa MHTMOUTOpPJIApU caMapacu
nacasi/iy , KaCaJlJIMK MPOTPEeCCUSICH Te3JIalllMIIM MyYMKHH. 3aMOHaBUU TaagKuKoTaapAa SERD

(Selective Estrogen Receptor Degrader) npenapatsiapu ESR1 myTanusicu MaBxy/[, 6y/raH

6eMopJiap/a IKOpPU caMapaZopJIMK KypcaTraH.

CyHrru uuanapga cyrokjJuk ouoncuscu (ctDNA) oHkoJsiorMsija MyXUM [AWAarHoCTUK Ba
MOHUTOPHUHT yCyau cudaTraa KeHr Ky utaHuaMokaa[20]. ctDNA — 6y KkoHAa alJ1laHUO I0pyBYH
ycma JJHKcu 6yun6, y Kaca/sIMK AWHAaMUKAaCMHHA WHBA3UB OyJiMaraH ycyJ OuJiaH 6axoJiall
MMKOHUHHU 6epasau. ctDNA Taxmau KyruuJaru xoJataapa KyalaHuaagu:

e MyTalHWfAJapHHU 3pTa aHUKJIaLl

e MHUHHUMAaJ pe3njyas KacaJJIMKHU 6axoJiall
e Tepamnusra:aBOOHU HAa30paT KUJHWILI

e PEe3UCTEHTJIMKHU aHUKJIAll

Kynsiab TaakukoTsaapga ctDNA opkasiud MyTauusilapHA  aHUKJAIl  KacaslJIMK

IpPOrpecCUsiCUHYU KJIWMHUK CUMIITOMJIAap/iaH OJIJUH aHUKJ/Ialll MMKOHUHU OEpUIIY KYypCaTUJITaH.
3aMOHaBUM OHKOJIOTHUSI[A NepCOHA/JIAITUPUITaH MeJULMHA KOHILENIUACH KEeHT
KyJUIaHUJIMOKJa. by éHjlamyB/ia faBoJiall CTpaTerusicd 6eMOPHUHT MOJIEKyJisp npoduanra
acocJlaHaJiu.
KyWuaaru TepaneBTUK WYHaAJUILIAP 3HT KYII KyJIJIAaHUJIA/U:
BRCA1/2 myTanusicu MaB:XKy A, Gy/Iranja:
e JH/IOKPHH Tepanus
e XHMHUOTEpanus
e PARP uHru6uropsapu KyJajJiaHUJIagu.
PIK3CA myTanusicu MaBxKyJ, Oyranja:
e JH/IOKPHH Tepanus
e PI3KunrubuTopsapu
e mTOR uHrubUTOpPIApU Ky/IJIaHUIAHU.
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ESR1 myTanuscu MaBXyz Gy/IraHja:
o SERD npenapatsiapu
e JH/IOKPHH TepanusiHU aJIMAlITUPHUIL

bapya MyTanusa/ap aHMKJ/JIAaHMAaraH x0J1aTAa:
e CTaHJAPT 3HJOKPUH Tepanus
e CDK4/6 uHruburtopsiapu KyJJaHUIaJH.

By KOMOWHaLMs KIWMHUK TaJJKUKOTIap/aa:

e IMPOTrpeccUsiCUs filllall MyAAAaTHUHU Y3aUTUPHUIIU
e Kaca/UIMK Ha30paTHHU AXIIUJIAIIU Ky3aTU/ITaH.

XyJoca: X034pru JaBpja TUOOUN-TeHeTUK MacjJaXxaT OHKOJIOTUK épJaM THU3UMHUHUHT
MyXUM TapKUOUK KucMu cudaTua KapaiMokaa. Upcuit xycycusiTra ara 6y/rad Kykpak 6e3u
CapaTOHMHU 6ApPBAaKT aHUKJIAI KaTTa KJIMHUK aXxaMHUATra ara 6y116, 0y AaBoJiall TAKTUKACUHU
KalTa KYypub YMKUII Ba 6eMopra MHAMBUAYyal €HJAIlYyBHU TabMHUHJAII UMKOHUHU Gepajiu.
KymsaziaH, reHeTUK MabJyMOTJIap aCOCK/AA TapreT TePANUSIHU MAXCUUIAIITUPUITAH Tap3/a
TaHJAll, XKapPOXJUK apajallyBUHHUHT XaKMH Ba paJMKA/UVIMTHHUA OeJIrWJall XaMmza 3apyp
xXoJ1apAa npodUJaKTUK KOHTpasaTepal MaCTIKTOMHUSHU peXaJallTUPUIT MyMKUH. UaMUM
TAJAKUKOTJIAp HaTWXajJapura Kypa, HpPCUM KYKpak 6e3d CapaTOHWHH aHUK TeHETHK
JIMarHOCTHU KA KWJIM LI Ba NepCcOHUPUKALMS KAJIMHTaH 1aBoJialll YCyJJIapUHU KyJ1al 6eMopJiap
YJIUMH KYPCAaTKUYMHU Ce3WJIapJM Japaxaza, aupum xoJsuiapga 90% radya KaMaWTUpUIIL
MMKOHUHU sipaTagu. BRCA 6usiaH GOFfJIUK KYKpaK 6e3u CapaTOHUHUHI ayTOCOM-JOMHHAHT
TUIAAa MEPOC KUJMHHUII XYCYCUATH OWJa ab30Jlapuja Kaca/UIMK XaBGUHM 6GaxoJall, sSIHTU
XO0JIaTJIapHU OJIJWH/IaH IPOTHO3 KUJIMII Ba YJIAPHU 3pTa 60CKUY/a aHUKJIallra Xu3MaT KUJIaau.
lllyHuHreK, TFeHeTUK TeCT/Jall OHKOJIOTMK Kaca/UIMKJAapHA TalIXWC/Iall Ba JaBoJall
caMapaZlopJIMTMHU OLUMPUIIA MYXUM AUATHOCTUK HHCTPYMEHT cudaTraa ' bTUPOP aTUMALU
[2].
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