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AHHOTAIIUA

B HacrosAIIee BpeMs aKTyaJIbHBIM fABJIAETCS U3yUYeHNe MOJIEKYIIPHO-OH0I0orHYecKUX (paKTOPOB, UIPAIOLIUX POJIb
B IIPOTHO3€ paKa MoJIouHOH kese3bl (PMIK). BosbIioi nHTEpec mpe/ICTaBIIsIeT AaHAINU3 B OIYXOJIH TPAHCKPUIIITHOHHBIX
daxropoB GATA3, FOXA1, ELF5, yuacTByiomux B 1uddepeHIupoBKe SIIUTEINA MOJIOYHOH KeJIe3bl, a TAKKe B I1aTore-
He3ze PMOK 1 MexaHU3Max OIyX0JIEBOU TPOTPECCUH.

B uccieoBaHMU, NOCBAIIEHHOM H3YUYEHMIO 3KCIPECCHU TPAHCKPUIIMOHHBIX (AKTOPOB B 3aBUCHUMOCTU OT
KJIMHUKO-MOpdosorndyeckux xapakrepuctuk PMJK, yuacTBoBasa 101 marueHTKa (BO3pacT oT 30 JieT 10 81 roja, cpe-
HUU BO3PACT 54.9 + 10.4 I.) C KAPIIUHOMOK MOJIOYHOH JKeJIe3bI (THNFSMO). KpuTepun BkIIoOueHU: JTIOMUHAIBHBIN PMIK,
OTCYTCTBHE IIPE/IOTIePAlIOHHOrO eueHns. Kpurepuii nckirouenns — IV ctagus 3a6oeBaHUA. AHATU3UPOBAIIUCH HKC-
IIPECCUOHHbIE XapaKTEePUCTUKHU HCCJIelyeMbIX MapKePOB B CBA3HU € Pa3JIMYHBIMU KJIUHUKO-MOP(OJIOTMYecKUMHU Iapa-
MeTpaMH y3J1a HOBoOGpa3oBaHusl. BblssBIeHO, UTO HeraTuBHAas dkcipeccus ELF5 acconuupoBaHa ¢ 60JIbIITUM pa3MepoM
HOBOOOpasoBaHus. kcrpeccuss GATA3, FOX A1 HuKe y TAIUEHTOK C HEFaTUBHOM 9KCIIPECCHEH K PEIeNTOpaM IIporecTe-
poHa. Pe3ko BeiparkenHas skcrpeccusi ELF5 cBa3ana ¢ GeHoMeHOM peTpakIiui. XapaKTep SKCIIPEeCCUH U3yUaeMbIX Map-
KepOB aCCOIIMMPOBAH C Pa3BUTHEM JIUM(POTeHHOI'0 MeTacTa3UuPOBAHUA.

Takum o6paszom, skcripeccroHHbie xapakTepucTuku GATA3, FOXA1 u ELF5 MoryT ObITh ITOJIE3HBIMU B KaueCTBe
JIOTIOJTHUTEJIBHBIX ITPOTHOCTUYECKUX (DAKTOPOB, UCIOJIB3YEMBIX /1718 OIIEHKHU PUCKa JIMM(POTreHHOI0 MeTacTa3uPOBaHU .

Karoueewnle cao8a: TIOMUHAIBHBIA PaK MOJIOYHOH 2kesie3bl, haktopbl TpaHckpuniuu GATA3, FOXA1, ELF5, deHo-
MeH peTpaKIuy, JUMGOreHHOe MeTacTa3upOBaHUe.

ABSTRACT

Currently relevant is the study of molecular biological factors that play a role in the prognosis of breast cancer (BC).
Of great interest is the analysis of the transcription factors GATA3, FOXA1, ELF5 involved in differentiation of the mam-
mary gland epithelium, as well as in the pathogenesis of BC and the mechanisms of tumor progression.

101 patients (age from 30 years to 81 years, mean age 54.9 + 10.4 years) with breast carcinoma (T, N, M) par-
ticipated in the study of transcription factors expression depending on clinical and morphological characteristics of
BC. Inclusion criteria: luminal breast cancer, no preoperative treatment. The exclusion criterion is stage IV disease.
The expression characteristics of the studied markers in the context of different clinical and morphological parameters
of the neoplasm node were analyzed. Negative expression of ELF5 was found to be associated with a large tumor size.
Expression of GATA3, FOXA1 is lower in patients with negative expression to progesterone receptors. The pronounced
expression of ELFj5 is associated with the phenomenon of retraction. The character of expression of the studied markers
is associated with the development of lymphogenic metastasis.
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Thus, the expression characteristics of GATA3, FOXA1 and ELF5 may be useful as additional prognostic factors

used to assess the risk of lymphogenic metastasis.

Keywords: luminal breast cancer, GATA3, FOXA1, ELF5 transcription factors, retraction phenomenon, lymph nodes

metastasis.

BBEAEHHNE

Pak mostounoi »xesnessl (PMXK) aBasercsa Hanu-
60Jiee YacTO BCTPEYAIOIIEHCs OHKOJIOTHYECKOH Ima-
TOJIOTHEN CpeJiu KEHINH, Kak B Poccuu, Tak u BO
BCeEM MUpe, 3aHHMas IIepBOe MeCTO CpeJHu BceX
3JI0KAYeCTBEHHBIX HOBOOOpaszoBaHuii. B Poccuu 3a
2017 r. 1o jeranbHocTu PMJK nme s HauboOIbIITHHI
yAenbHBIN Bec (16.4 %), a cpelHUE Bo3pacT 60Jib-
HBIX COCTaBUJI 66 JieT, mpu 3ToM PMK B 601bIIIHH-
CTBe CJayd4aeB ObLJI JUATHOCTUPOBAH Yy JKEHIUH
TPYZIOCIIOCOOHOTO ¥ COI[MAJIbHO aKTUBHOTO BO3-
pacra [1, 2]. HecMoTps Ha cepbe3HbIe MPOJBHIKE-
Hus B quarHocruke, PMK ycraHaBiimBaetcs 6oJiee
YeM y 40 % ManueHTOK Ha MO3/IHUX CTaZuAX 3a60-
JIeBaHUsI, B TO BPEM S KaK BbISIBJIEHHE HTOH IaTOJIO-
MY Ha PAHHUX CTaIUAX 3HAUYUTEJIHPHO YBEJIUINBA-
€T BepOsATHOCTb BBIKUBAHUA [3, 4].

OIIHO W3 OCHOBHBIX HAIPABJIEHUH COBPEMEH-
HOH OHKOJIOTUH — IIPOTHO3UPOBAHUE TeUEHU paKa
MOJIOYHOM >KeJie3bl C IeJIbI0 OIlpeZie/IeHNsT BEPOAT-
HOCTH Pa3BUTHsA OITyXOJIEBOH IMPOTPECCUU, a TaK-
JKe BO3MOXKHOCTH IIPE/ICKA3aHUs PAa3BUTHSA JIEKap-
CTBEHHOH YCTOMYIMBOCTH K ITPOBOUMOU Tepanuu. B
IIOCJIeTHUE TO/IBl HAaNOO0JIee IEPCIIEKTUBHBIMU SBJISI-
I0TCA FICCIIEIOBAHU A, HAlleJIEHHBIE HA JIETAIbHOE U3-
y4eHHe OGHOJIOTUYECKUX CBOMCTB HOBOOOpA30BaHUA
C TIPOEIMPOBAHMUEM IOJIYUYEHHBIX TAHHBIX Ha Mapa-
MeTPbI IPOTPECCUPOBAHUS 3JI0KAYECTBEHHOTO ITPO-
Iecca U BBISIBJIEHUE JIOIIOJIHUTEJIBHBIX T'MCTOJIOTHU-
YeCKUX U MOJIEKY/ISAPHO-TEHETUUECKUX ITPOTHOCTH-
YeCKUX MapKepos [ 5, 6]. B HacTosiiee BpeMs IITUPO-
KO U3Y4aloTCA TaKHe MOJIEKYJIIPHO-OU0IOTHYECKHEe
daxTopsr, kak GATA3, FOXA1 u ELF5.

GATA3 — TpaHCKDUIIIHOHHBIA (HaKTOpP, BEIY-
el poJIbI0 KOTOPOTO ABJISIETCS PEryJIAliusa pasBU-
THS MHOTUX TUIIOB KJIETOK M TKaHeH, B TOM UHCJIE
B MOp(oreHese TKaHeH MOJIOYHOH keJe3bl [7]. M.L.
Asselin-Labat et al. mokasasu Ha MOzAEJIN MBIIIEH,
uto GATA3 yuactByet B iuddepeHIInPOBKe JIIOMU-
HaJIBHBIX KJIETOK MOJIOUHOH JKeJie3bl C 3aMeTHBIM
yMeHblIIIeHeM KOJINUeCcTBAa aJ1b(da-TI0JI0KUTETbHBIX
(5CTPOTEHOBBIX) PEIENTOPOB B OIYXOJIU MOJIOYHOU
JKeJie3bl ¢ BhIKJII04eHHbIM reHoM GATA3 [8]. Ha mo-
JleJTd MBIIIEH C 3cTporeH-orpunarenbHoi (ER-)
KJIETOYHOH JIMHHEH OIyXOJu ObLIO MOKa3aHO, YTO
GATA3 BzaumopeiictByer ¢ BRCA1 gisi pempec-
CUU TeHOB, CBABAHHBIX C TPOUHBIM HETaTHUBHBIM U
06a3aJIbHO-TIOIOOHBIM PAKOM MOJIOYHOH JKeJIe3bl.

INTRODUCTION

Breast cancer (BC) is the most common cancer
pathology in women, both in Russia and around
the world, taking first place among all malignant
neoplasms. In Russia in 2017 the mortality rate
of breast cancer was the highest (16.4%) and the
average age of patients was 66 years, with breast
cancer in most cases diagnosed in women of work-
ing and socially active age [1, 2]. Despite signifi-
cant advances in diagnosis, BC is established in
more than 40% of patients in the late stages of the
disease, while the detection of this pathology in
the early stages significantly increases the likeli-
hood of survival [3, 4].

One of the main directions of modern oncol-
ogy is the prediction of the course of breast can-
cer in order to determine the likelihood of tumor
progression, as well as the possibility of predicting
the development of drug resistance to therapy. In
recent years, the most promising studies are aimed
at a detailed study of the biological properties of the
tumor with the projection of the data obtained on
the parameters of the progression of the malignant
process and the identification of additional histo-
logical and molecular genetic prognostic markers
[5, 6]. Molecular biological factors such as GATAS,
FOXA1, and ELFj5 are currently widely studied.

GATAg3 is a transcription factor, the leading
role of which is the regulation of the development of
many types of cells and tissues, including the mor-
phogenesis of breast tissues [7]. M.L. Asselin-Labat
et al. showed in a mouse model that GATA3 is in-
volved in the differentiation of luminal cells of the
mammary gland with a noticeable decrease in the
number of alpha-positive (estrogen) receptors in
breast tumors with the GATA3 gene turned off [8].
In a mouse model with an estrogen-negative (ER-)
tumor cell line GATA3 was shown to interact with
BRCA1 to repress genes associated with triple nega-
tive and basal-like breast cancer. In cases of muta-
tion, BCRA1 cannot bind to GATA3, which led to the
absence of a protein complex with the formation of
drug-resistant breast cancer and its mesenchyme-
like phenotype [9]. There is an evidence in the lit-
erature that somatic mutations of the GATA3 gene,
changes in its expression characteristics, as well
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B ciayuaax myranuu BCRA1 He MoeT CBA3BIBATH-
csa ¢ GATAS, 4TO MPUBOAMIIO K OTCYTCTBUIO OEJIKO-
BOT'0 KOMILJIeKca ¢ OPMUPOBAaHUEM JIEKAPCTBEHHO-
yeroituuBoro PM2K u ero me3erxumoroio6Horo de-
HoTuIma [9]. B muTepaType uMeroTcs JaHHBIE, UTO CO-
Maruueckue myTtaiuu rena GATA3, U3MeHEeHU eTo
SKCIIPECCUOHHBIX XapaKTEPUCTUK, a Takike abep-
panuu ABJAAIOTCA OJHUMU U3 Haubosiee BCTpeua-
IOIIUXCA B MOMYJIAIUY, YTO, HECOMHEHHO, UTPAeT
poJib B MexaHu3Max nmatoreneza PMXK [10, 11]. Tak, B
OJTHOM W3 IIOCJIEJJHUX HCCJIEIOBAaHUN OBLIO TIOKa3a-
HO, UTO Haysmune myrtanui rena GATA3, TP53 nin
PIK3CA y nanyeHTOK C JIOMHUHAJIBHBIM PaKOM MO-
JIOYHOU KeJie3bl BJIMSJIO Ha IPOTHO3 U 3 PEeKTHB-
HOCTb T€pAIIUH, YTO IO3BOJINJIO aBTOPAM IIPEJIII0JIO-
JKUTh, UTO T€HHOE NMPO(UINPOBAHUE C Pa3/IeIEHU-
€M TaKHX ITaI[UEHTOK Ha HNOATPYIIIIBI IOMOKET B OY-
JIyIeM WHAWBUIYAJIU3UPOBATH MOAXOM K TaKTHUKe
neueHns 6oabpHBIX PMOK [12].

Ha aHHbIi MOMEHT pe3ysIbTaThl UCCIIeT0BAHUA
TpaHcKpunuoHHOTo (dakTopa GATA3 y GOJIBHBIX
€ KapIMHOMOU MOJIOYHOU KeJIe3bI KaK IPOTHOCTHU-
YecKOro MapKepa IIPOTHUBOPEUYMBHI M HEOIHO3HAU-
HbI. 13BECTHO, UTO SKCIIPECCHs ITOro OesiKa B Ommy-
XOJIEBBIX KJIeTKaX y nanueHTok ¢ PM2K conps:xeHa ¢
JIyYIIIUM IIPOrHO30M U BBIXKHBAEMOCTHIO [13, 14]. Ha-
MIPOTUB, UMEIOTCS JJAHHBIE, UTO NarueHTKku ¢ ER— u
GATA3+ PMJK umesu Xy Ty o BbI?KHBAeMOCTb [15].
Janubie o posii GATA3 B IpOrHO3MPOBAaHUU OTBeE-
Ta Ha JIeYeHUe TaKKe HeOTHO3HAYHBIL. 113BeCTHO, UTO
skcrpeccus GATAS y 60JIbHBIX KAPITMHOMOU MOJIOU-
HOU JKeJIe3bl KOPpeJUpyeT ¢ OJaronpHATHBIM OT-
BETOM Ha SHIOKPHUHHYIO Tepamnuio [16], Torma Kak B
Ipyrux paborax skcrnpeccus GATAS He nmena mpo-
THOCTHUYECKOTO 3HAUEeHU [17].

FOXA1 — TpaHCKPUIIIIMOHHBIA (aKTOp, UTpa-
IOIUH KJIIOUEBYIO POJIb B AU GEePEHIIITPOBKE U ITPO-
audepanuy JIOMUHAIBHBIX KJIETOK MOJIOUHOH Ke-
JIe3pl U ABJAIUNACA CTUMYJIATOPOM KJIETOYHO-
ro poctra. FOXA1 cBa3pIBaeTcsA ¢ XpOMaTUHU3UPO-
BanHOU JTHK, OTKpBIBasi XpOMaTUH U CIOCOOCTBYS
B3anmMOJIeCcTBUIO ajib(da-pernentopoB ER ¢ ero mu-
meHAMU. Py uccieoBaHUN MOKa3aIl, YTO MOBbI-
IIeHHBIH ypoBeHb sKkcnpeccun FOXA1 B omyxose-
BBIX KJIETKAX aCCOIMMPOBAH C JIYYIIUM IIPOTHO30M
B rpyIine 60bHBIX ¢ ER-IIOJIOKUTETBHBIM CTATyCOM
onyxosn [18, 19]. Takxke skcnpeccusi FOXA1 cBs-
3aHa ¢ (yHKIMOHAJIBHBIM KOMIIJIEKCOM pelenTopa
SCTPOTreHA U, BEPOATHO, IOJIOKUTEIBHBIM OTBETOM
Ha TOpMOHaJIbHYIO Tepanuio. Kpome Toro, FOXA1
crioco6CTByeT TpoleccaM TPAHCKPUIIIUMH TaKUX
OesikoB, kak E-xajrepuH, U UHTUOUTOpa KJIETOY-
HOH IUKJINH-3aBUCUMOM KuHa3s! p27 (Kip1), Tem ca-
MBIM IIPUBO/IS K JIeaKTUBAIIMY KJIETOYHOU OBUK-

as aberrations are among the most common in the
population, which undoubtedly plays a role in the
mechanisms of breast cancer pathogenesis [10, 11].
So, in one of recent study, it was shown that the
presence of GATA3, TP53 or PIK3CA gene muta-
tions in patients with luminal breast cancer af-
fected the prognosis and effectiveness of therapy,
which allowed the authors to suggest that gene
profiling with the division of such patients into
subgroups will help in the future individualize the
approach to the tactics treatment of breast cancer
patients [12].

Currently, the results of a study of the tran-
scription factor GATA3 in patients with breast
carcinoma as a prognostic marker are contradic-
tory and ambiguous. It is known that the expres-
sion of this protein in tumor cells in patients with
breast cancer is associated with a better prognosis
and survival [13, 14]. In contrast, there is evidence
that patients with ER— and GATA3+ BC had poorer
survival rates [15]. Data on the role of GATA3 in
predicting a response to treatment is also ambigu-
ous. It is known that GATA3 expression in patients
with breast carcinoma correlates with a favorable
response to endocrine therapy [16], while in other
studies GATA3 expression was not predictive [17].

FOXA1 is a transcription factor that plays a key
role in the differentiation and proliferation of breast
luminal cells and is a stimulator of cell growth.
FOXA1 binds to chromatinized DNA, opening up
chromatin and facilitating the interaction of ER al-
pha receptors with its targets. A number of studies
have shown that an increased level of FOXA1 ex-
pression in tumor cells is associated with a better
prognosis in the group of patients with ER-positive
tumor status [18, 19]. Also, the expression of FOXA1
is associated with the functional complex of the es-
trogen receptor and, probably, a positive response
to hormonal therapy. In addition, FOXA1 promotes
the processes of transcription of proteins such as E-
cadherin and the inhibitor of the cyclin-dependent
kinase p27 cell (Kip1), thereby leading to inactiva-
tion of cell motility and, consequently, to a decrease
in the invasive properties of tumor cells and metas-
tasis [20]. In cases of triple-negative breast cancer,
negative expression of FOXA1, as well as GATAS, is
more often observed [21].

ELF5is a protein of the ETS family of transcrip-
tion factors encoded in the 11p13—15 area of the ge-
nome and is located in the epithelial cells of various
tissues, including the luminal cells of the mamma-
ry gland, responsible for the formation of lobules
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HOCTH, a CJIe/IOBaTeJIbHO, K CHUKeHHUIO0 UHBA3UBHBIX
CBOMCTB OIyXOJIEBBIX KJIETOK M MeTacTa3upoBa-
Hus [20]. B cayuasx Tpukabpl HeratuBHOTO PMJK
yame HaOJIO/laeTcss OTPULIATE/IbHAS SKCIIPECCUS
FOXA1, a takxe GATA3 [21].

ELF5 sBisiercs 6eskom cemerictBa ETS TpaHe-
KPHUIIIMOHHBIX (aKTOPOB, KOAUPYEMBIX B 11p13—15
obJlacTi TeHOMa M HAXOUTCS B BIUTETHUAJIBHBIX
KJIETKAX Pa3JIMYHBIX TKAHEU, B TOM YUCJIE U B JIIO-
MUHAJIBHBIX KJIETKaX MOJIOUHOH jKeJsie3bl, OTBedas
3a (GOpMHpOBAHUE JI0JIEK BO BpeMs OepeMeHHO-
CTH ¥ pasBUTHE MPOAYLHUPYIOIIUX MOJIOKO JIIOMHU-
HAJIBHBIX KJIETOK IOCPEJCTBOM aKTHBAI[UU CHUCTeE-
mbl RANK-turangos [22, 23]. IMeroTcss JaHHBIE O
TOM, UYTO B OIyXOJIEBBIX KJIETKAX IPU JIIOMUHAIIb-
Hom PM2K mexny ER u ELF5 dopmupyercs B3aum-
Has OTPHUIATEIPHO-PETYIATOPHA S IETIIA, B KOTOPOH
npeobaazaet neiicreue ER u, Takum o6pasom, 1oz-
Jlep>KuBaeTcs HU3kui ypoBenb ELF5, u Hao60poT:
pu 6a3aJIbHOIIOIOOHOM paKe MOJIOUYHOH 3KeJIe3bl
OTMeuaeTcs BRICOKUH ypoBeHb dkcrpeccuu ELF5 mo
cpaBHeHU10 ¢ ER, 4TO rOBOPUT O CHUKEHU U UyBCTBU-
TeJIPHOCTHU K IIPOBOIUMOI aHTHUACTPOreHOBOH Tepa-
nuu [24, 25]. EcTh JaHHBIE O TOM, UTO TPAHCKPHII-
nuoHHBIH dakTop ELF5 urpaer Kio4yeBy0 poyib B
MexaHU3MaX SMUTeINaTbHO-Me3eHXUMaIbHOTO Iie-
pexona (OMII). B sxcnepumenTax in vitro u in vivo
Ha MOJIeJIAX KJIeTOYHOH JuHun Mbleir MMTV-neu
¢ PMXK nokazano, uytro ELF5 nogasaser 9MII, He-
IIOCPEJICTBEHHO MHTUOUPYS TPAHCKPUIIIIUIO TAKOTO
beJika, kak Snail2 [26].

B mociyiesiHue roAbl BeAyTCA UCCAETOBAHUSA Ta-
KUX F'UCTOJIOTUYECKUX KpUTEPHUEB, Kak (GeHOMEH pe-
TPaKIUH U Kpay/MHIa, KOTOpble 00HAPYKUBAIOTCA
B KapIMHOMaxX MHOTHX JIOKaju3anuel. l3BecTHO,
YTO HaJIWYUe JIAHHBIX IPU3HAKOB B TKAHU HOBOOD-
pazoBanus y 6016HBIX ¢ PM2K accoriuupoBaHo ¢ BbI-
COKMM DPHCKOM JIMM(OT€HHOTO MeTacTa3UuPOBaHUA
¥ He0JIarONpUATHBIM ITPOTHO30M [27].

Takum o06pa3oM, HECMOTpsI Ha OOJIBIIIOE YHC-
JI0 paboT, MOCBAIIEHHBIX n3ydeHuio poin GATA3,
FOXA1 u ELF5 nmpu pake MOJIOUHOU >KeJie3bl, He-
JIOCTAaTOYHO HCCJIe/IOBaHA CBA3b JAHHBIX (DaKTO-
poB 1ipu somuHasgbHOM PMIK ¢ kinHUKO-MOpdo-
JIOTMYECKUMHU [TapaMeTPaMU OITYXOJIH.

IEJb NCC/IEAOBAHUNA

M3y4nuTh SKCHPECCUI0 TPAHCKPUIITHOHHBIX
daxropoB GATA3, FOXA1, ELF5 B 3aBUCUMOCTH OT
KJIMHUKO-MOP(QOJIOTUUECKUX XAPAKTEPUCTUK JIIO-
MHWHAJIPHOTO PaKa MOJIOUHOU 7KeJIE3hI.

MATEPHWAJIBI 1 METO/AbI
B uccienoBanue BKJIIOUEHA 101 HMAIUEHTKA C

KapIIMTHOMOU MOJIOYHOM 3KeJIe3bl CTATUN T_N_M,.

during pregnancy and the development of milk-
producing luminal cells by activating the RANK
system ligands [22, 23]. There is an evidence that
a mutually negative regulatory loop is formed be-
tween ER and ELF5 in tumor cells in luminal breast
cancer, in which the action of ER predominates and
thus low ELF5 levels are maintained and vice versa:
with basal-like BC, a high level of expression ELF5
compared with ER, which indicates a decrease in
sensitivity to ongoing antiestrogen therapy [24, 25].
There is evidence that the transcription factor ELF5
plays a key role in the mechanisms of the epithe-
lial-mesenchymal transition (EMT). In vitro and
in vivo experiments on cell line models of MMTV-
neu mice with BC showed that ELF5 suppresses
EMT by directly inhibiting the transcription of a
protein such as Snail2 [26].

In recent years, studies have been conducted
on such histological criteria as the phenomenon of
retraction and crowding, which are found in many
localized carcinomas. It is known that the presence
of these signs in neoplastic tissue in patients with
BC is associated with a high risk of lymphogenous
metastasis and an unfavorable prognosis [27].

Thus, despite the large number of studies on
the role of GATA3, FOXA1, and ELF5 in BC, the re-
lationship of these factors in luminal BC with the
clinical and morphological parameters of the tumor
has not been adequately studied.

AIM OF THE RESEARCH

To study the expression of transcription factors
GATA3, FOXA1, ELF5 depending on the clinical
and morphological characteristics of luminal BC.

MATERIALS AND METHODS

The study included 101 patients with stage
T,_N,_ M, breast carcinoma. All the participants
of the study were treated at the Cancer Research
Institute (Tomsk) in the period from 2015 to 2018.
All women underwent surgery in the volume of
radical mastectomy or sectoral resection without
neoadjuvant therapy. The aged patients from 30
years to 81 years, the average age of 54.9 + 10.4;
33% of patients had retained menstrual function,
and 68% had menopause. The molecular biological
the tumor subtype was evaluated based on the data
of core-biopsy of the breast (immunohistochemical
study to ER, PR (progesterone), Ki-67, Her2/neu).
Criteria for inclusion in the study: luminal BC, lack
of preoperative treatment. The exclusion criterion
is stage IV of the disease.
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Bce ygyacTHUIIBI HCCIT€IOBAHU ST ITPOXO/TUIIH JIEUEHHE
B HUU onkonorun ®I'BHY «ToMckuii HaIMOHAIb-
HBIU MCCJIEJIOBATEILCKUHN MeUITMHCKUH eHTp Poc-
CUUCKOH aKaJIeMUH HAyK» B IEPHOJ, C 2015 110 2018 T.
BceM sxeHImHAM ObL1a IIPOBE/IEHA OIIEPAIUs B 00b-
eMe paJInKaIbHOW MAaCTOKTOMHU JIUOO CEKTOPaJIb-
HOH pe3sekiiuu 0e3 HeOa'bIOBAHTHOU Tepanuu. Bos-
pact manueHToOK — OT 30 JieT 70 81 rojia, CpeaHui
BO3pPACT 54.9 + 10.4 I. Y 33 % mamueHTOK OblIa co-
XpaHeHa MeHcTpyasibHad QyHKIUA, ay 68 % nmesna
MecTO MeHomay3a. MoJIeKyJIsIpHO-O10IOTHIECKUI
CyOTHIT OIyXOJIM OIEHWBAJICA HA OCHOBAHUM JIaH-
HBIX cOre-OMOIICHH MOJIOUHOU 2KeJie3bl (MMMYHO-
rUCTOXUMUYECKOe uccyenoBanue k ER, PR (mpore-
crepony), Ki-67, Her2/neu). Kpurepuu BrI0ueHUs
B HCCJIeloBaHue: TIoMUHaIbHbINH PMJK, oTcyTcTBIE
MIpeIoNEPAIIMOHHOTO JieueHus. Kputepuil MCKIIO-
yenus — IV crazus 3abosieBaHusA.

Mopdosioruueckoe HUCCIeIOBAHUE ITPOBOJIH-
JIOCh TIO CTaHJApTHOH MeTonuke. OIeHUBAJIUChH
(parMeHTHI IEPBUYHOTO OITYyXOJIEBOTO y3Jia, a TaK-
JKe yZajsieHHble JuMdaTHyeckue y3Jbl. B mpenapa-
TaXx ¢ IEPBUYHON OITyXOJIbIO yCTAaHABIUBAJICSA THCTO-
JIOTUYECKUH BapUaHT paKa MOJIOYHOU 3KeJe3bl CO-
mracHo kiaccudukamuu BO3 (2012). Jlumdarmye-
CKHe y3JIbl OIIEHWBAJIMCh HA IIPEJIMET METacTaTH-
yeckoro mopakeHus. CTeneHb 3JI0Ka4eCTBEHHOCTHU
OIyXOJIU Ompezessiiach 10 HOTTUHTeMCKOU IKa-
se (Bloom — Richardson — Elston grading), BkJito-
YJalomed OleHKY KOJIUYecTBa TyOyJsT U KeJIE3UCTHIX
CTPYKTYP, SAJEPHOTO MOJTUMOpP(}U3Ma U MUTOTHYE-
CKOU aKTHUBHOCTH. B KaK/loM cilyyae aHAJIM3UPO-
BaJIOCh HAJIUYHE U OTCYTCTBHUE (peHOMEHA peTpakK-
WU U KpayJWHTa, CTENeHb BHIPAKEHHOCTH BOCIIA-
JINTEJIbHON WHGUIBTPAIIUKA OLEHWBAIH B Oasiax
(1 6anmn — ciaboBbIpakeHHAs] WU OTCYTCTBYET,
2 fajy1a — yMepeHHO BblpakeHHasI, 3 basia — pes-
KO BBIpa)KEHHA ).

MMMyHOTHCTOXUMUYECKOE HCCJIeIOBAHUE TIPO-
BOZIMJIOCH IO CTAaHJAPTHOW METOAWKe. Bbuim uc-
MI0JIb30BAHBI TTOJIUKJIOHAJIbHBIE KPOJIUYbU aHTUTE-
na ¢dupmsl Flarebio k GATA3, FOXA1 u ELF5. Pa-
Ooure pasBeZieHHs 1 : 200, 1 : 100 U 1 : 150 COOT-
BETCTBEHHO. B KayecTBe MOJIOKUTEILHOTO KOHTPO-
Jisl HaMHU OBLJIM MCIOJIb30BAaHBI CPE3bl HOPMAaJIbHOU
TKaHU MOJIOYHOH KeJie3bl. B oIeHKy OBLIN BKIIIO-
YeHbI TAKHe NTapaMeTPhl, KAK HAJIMUHUE SKCIIPECCHU
MapKepoB (I0JI0KUTEbHAS TUO0 OTpUIIATEIbHAS),
WHTEHCUBHOCTD dKcIpeccud (Irkasa ot 1 o0 3 6as-
JIOB), & TAKKE YPOBEHD OIyXOJIEBBIX KJIETOK C MIO3H-
TUBHBIM HMMYHHBIM OKpAIlIUBAaHUEM K HCCIEIye-
MOMY aHTUTEJTY (Ha 1000 KJIETOK B 10 TOJISIX 3pEHUS
[IpU YBEJIUYEHUH 400). JIOTIOTHUTEIHHO OIeHUBAJI-
csI XapaKTep pacrpesiesieHusT aHaTU3UPyEMbIX Map-

Morphological research was carried out accord-
ing to standard methods. Fragments of the primary
tumor node, as well as removed lymph nodes were
evaluated. In preparations with a primary tumor, a
histological variant of BC was established accord-
ing to the WHO classification (2012). Lymph nodes
were evaluated for metastatic lesions. The degree of
malignancy of the tumor was determined according
to the Nottingham scale (Bloom — Richardson —
Elston grading), including an estimate of the num-
ber of tubules and glandular structures, nuclear
polymorphism and mitotic activity. In each case the
presence and absence of the phenomenon of retrac-
tion and crowding was analyzed, the manifestation
rate of inflammatory infiltration was evaluated in
points (1 point — mild or absent, 2 points — moder-
ately expressed, 3 points — pronounced).

Immunohistochemical studies were carried
out according to standard methods. “Flarebio”
polyclonal rabbit antibodies to GATA3, FOXA1 and
ELF5 were used. Working dilutions were 1 : 200,
1:100 and 1 : 150 respectively. As a positive control
we used sections of normal breast tissue. The eval-
uation included parameters such as the presence of
marker expression (positive or negative), expres-
sion intensity (scale from 1 to 3 points), as well as
the level of tumor cells with positive immune stain-
ing for the test antibody (per 1000 cells in 10 fields
of view at 400 magnification). Additionally, the
nature of the distribution of the analyzed markers
in the tumor was evaluated. In the case of uniform
staining in tumor cells, regardless of its intensity,
expression was considered homogeneous. The pres-
ence of foci with positive and negative expression,
as well as foci with varying degrees of staining,
were treated as heterogeneous expression.

Statistical analysis of the data was performed
using the STATISTICA10 program using analysis
of variance and ¥ criterion. Results with p < 0.05
significance of differences are discussed.

RESULTS AND DISCUSSION

In our study, the distribution of transcription
factors in the tumor in patients with invasive car-
cinoma of a nonspecific type was as follows: in 96
(95.1%) — positive expression of the GATA3 marker
versus 5 (4.9%) with negative; positive expression
of FOXA1 — in 91 (90.1%) patients, negative — in
10 (9.9%); positive expression of ELF5 was ob-
served in 89 (88.1%) patients, against 12 patients
(11.9%) with negative. Depending on the expression
variants of the studied markers, the patients were
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KEPOB B OIIyX0JIU. B ciiyyae paBHOMEPHOI'0O OKpalllu-
BaHMsA B OIIyXOJIEBBIX KJIETKAaX, HE3aBUCHUMO OT ero
UHTEHCUBHOCTH, SKCIIPECCHUIO CYUTAIIN TOMOT€HHOM.
Hanmuwne pokycoB ¢ TO3UTUBHON 1 HETATHBHOM 3KC-
Ipeccuel, a Tak>Ke 04aroB ¢ pa3jMYHON CTEIEeHBI0
BBIPA’KEHHOCTH OKPAIIMBAaHUSA TPAKTOBAJIU KaK Ie-
TEPOreHHYI0 3KCIIPECCHIO.

CraTucTuyecKuil aHau3 JaHHBIX IIPOU3BO-
auica ¢ nomompio nporpaMmmbl STATISTICA10 c
NIpUMeHeHUeM JIUCIIEPCUOHHOIO aHau3a U KpUTe-
pus x2. O6CyKIAITCA Pe3yJIbTaThl C JIOCTOBEPHO-
CTBHIO Pa3JINYuil 0pu p < 0.05.

PE3YJIBTATBI 1 OBCY2KJIEHUE

B Hamem ucciiefjoBaHUU pacrpezeseHue Gak-
TOPOB TPAHCKPHUIIIIUU B OMyXOJIM y TAIUEHTOK C
WHBA3WBHOU  KapIMHOMOH  HecHerugpUIeCcKoro
THIa OBLIO CeAyIoUUM: ¥ 96 (95.1 %) — MO3UTHUB-
Has skcupeccus mapkepa GATA3 npotus 5 (4.9 %)
C HeTaTHUBHOH; mo3uTHBHAsA dKcrpeccus FOXA1 —
v 91 (90.1 %) maIueHTKY, HeraTuBHasA — y 10 (9.9 %);
no3uTuBHas skcnpeccuss ELF5 — y 89 (88.1 %) na-
[IUEHTOK, IMPOTHUB 12 ManueHToK (11.9 %) — ¢ Hera-
THUBHOU. B 3aBHCHMOCTH OT BApUAHTOB HKCIIPECCHU
HCCJIeTyEMbIX MapKepOB OOJIbHBIE PACIIPEIEeTUIUCH
cJreIy oM 006pa3oM: 79 ManueHTOK HMen (peHo-
tun GATA3+ FOXA1+ ELF5+, y 8 ormeuasnach 1o3u-
TUBHAaA sKcnpeccud ToIbko GATA3 u FOXA1,y 4 oT-
mevascsa ¢perHorun FOXA1+ ELF5+ GATA3—, y 3 ma-
nueHTok — GATA3+ FOXA1- ELF5-, y 5 nanuen-
Tok — GATA3+ ELF5+ FOXA1—, y 1 60JIbHOH OTMe-
yasiach no3uTuBHaA skcpeccusa ELF5 u 1 manuenT-
Ka Oblyla ¢ HETaTUBHOHN HKCIPECCHEl BCeX TPeX HC-
cJIelyeMbIX MapKepOB.

Ha mepBoM 3Tame MpoBeieH aHAJIU3 3KCIpec-
CUH W3yYaeMbIX TPAHCKPUIIIIMOHHBIX (AKTOPOB B
3aBUCHUMOCTH OT BO3PacTa, COCTOSHUS MEHCTPY-
anbHON (YHKIHH TANUEHTOK, MOJIEKYISPHO-
reHeTUYecKoro cybruma (JIroMuHaIbHBIH A, B1, B2),
a Tak’Ke cTaJuu 3a00JieBaHHUs. YCTAHOBJIEHO, UTO
YacTOTa SKCIPECCUU U TMPOIEHT MO3UTHBHO OKpa-
IIEHHBIX OIyX0JyeBbIX KJIeTOK K GATA3, FOXA1 u
ELF5 cratryecku He OTJIMYAJIUCh B 3aBUCUMOCTH OT
MIPUBEJIEHHBIX BBIIIE XapaKTEPUCTHK.

OpHako npoueHT skcnpeccun ELF5 B omyxosu
JIOCTOBEPHO OT/IMYAJICSI B 3aBUCUMOCTHU OT pa3Mepa
IIEPBUYHOM OITyX0JIH. TaK, TPU OTCYTCTBUHU SKCIIPEC-
cuu B onyxosu ELF5 (puc. 1) pazmep HOBooOpa3oBa-
HUsI ObLJI 3HAYHUMO OOJIBIIIE 0 CPABHEHUIO C TPYTITION
MMAIMEeHTOK, B KOTOPOU 3KCIPECCUsi JAaHHOTO Map-
Kepa ObLIa MO3UTUBHOM (2.45 + 0.9 U 1.8 + 0.8 cMm
COOTBETCTBEHHO, F = 5.2, p = 0.02). AHajloruyHast
TeHAeHIus Habomatack u s FOXA1 (2.43 + 1.08
1 1.9 £ 0.8 CM COOTBETCTBEHHO, F = 3.7, p = 0.05). [l1s1

distributed as follows: 79 patients had the GATA3+
FOXA1+ ELF5+ phenotype, 8 had positive expres-
sion of only GATA3 and FOXA1, 4 had the FOXA1+
ELF5+ GATA3- phenotype, 3 patients had GATA3+
FOXA1- ELF5-, 5 patients had GATA3+ ELF5+
FOXA1-, 1 patient showed positive expression of
ELF5 and 1 patient had negative expression of all
three markers studied.

At the first stage the expression of the stud-
ied transcription factors was analyzed depending
on the age, the state of the menstrual function of
the patients, the molecular genetic subtype (lumi-
nal A, B1, B2), as well as the stage of the disease.
It was found that the frequency of expression and
the percentage of positively stained tumor cells for
GATA3, FOXA1 and ELF5 did not statistically dif-
fer depending on the above characteristics.

However, the percentage of ELF5 expression in
the tumor was significantly different depending on
the size of the primary tumor. So, in the absence of
ELF5 expression in the tumor (Fig. 1), the size of
the neoplasm was significantly larger compared to
the group of patients in which the expression of this
marker was positive (2.45 + 0.9 and 1.8 + 0.8 cm
respectively, F = 5.2, p = 0.02) . A similar trend was
observed for FOXA1 (2.43 + 1.08 and 1.9 + 0.8 cm
respectively, F = 3.7, p = 0.05). For GATA3 we did not
find such a dependence (1.8 + 0.8 and 1.9 + 0.8 cm
respectively, F = 0.08, p = 0.76). It should be noted
that in the study of the dependence of the expres-
sion of GATA3, FOXA1 and ELF5 on the size of the
neoplasm, statistically significant data were not ob-
tained.

At the second stage, we examined the param-
eters of marker expression depending on the mor-
phological characteristics of the neoplasm. One of
these parameters, as well as an important prognos-
tic criterion, is the degree of carcinoma malignancy.
According to our data, the expression of the studied
transcription factors did not significantly depend
on this histological criterion.

An important parameter in BC is the presence
of receptors for ER and PR in carcinoma. We found
that the expression of GATA3 and FOXA1 was sig-
nificantly lower in patients with negative expres-
sion for progesterone receptors (87.2 + 22.15 and
98.15 + 6.14% respectively, F = 14.3, p = 0.0002;
77.65 + 29.93 and 92.2 + 19.04% respectively,
F = 5.14, p = 0.02). According to a number of stud-
ies, patients with ER+ / PR— receptor status are
characterized by a lower level of ER expression, N+
status, a larger tumor size, as well as a weaker re-
sponse to hormonal therapy.
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Puc. 1. HeratusHas skcrpeccus ¢pakropa ELF5 (aaepHast) B OIyXoJsIeBbIX KJIETKaX HHBA3UBHOHN KapIIMHOMBI MOJIOYHOH
3KkeJie3bl Hecrienuduueckoro Tuna (x10). UmmyHorucroxumuueckoe (MT'X) uccieioBanme
Fig. 1. Negative expression of factor ELF5 (nuclear) in tumor cells of invasive breast carcinoma of a non-specific type
(x10). Immunohistochemical (IHC) study

GATA3 momo6HOM 3aBUCUMOCTH HAMU OOHAPYKEHO
He 6110 (1.8 £ 0.8 1 1.9 £ 0.8 ¢M COOTBETCTBEHHO,
F =0.08, p = 0.76). CTOUT OTMETHUTD, YTO IIPU HCCIIE-
JloBaHUU 3aBucuMocTH skcnpeccunt GATA3, FOXA1
u ELF5 ot pasmMepa HOBOOOpa30BaHUS CTATUCTHUE-
CKU 3HAYHUMBIX JIAHHBIX TIOJIyYeHO He ObLIO.

Ha BTOpOM 3Tare Mbl UCCII€I0BAIN TapaMeTPhI
DKCIPECCUU MAPKEPOB B 3aBUCUMOCTH OT MOP(0oI0-
TUYECKUX XapaKTEePUCTHK HOBooOpaszoBaHus. Of-
HUM U3 TaKUX apaMeTPOB, a TAKKe BaKHBIM IIPO-
THOCTUUYECKUM KPUTEPUEM SIBJISETCS CTEINEHb 3J10-
KauecTBEHHOCTH KapiuHoM. CoryiacHO HallluM JjaH-
HBIM 3SKCIpPECCUS HCCIEAYyEeMBIX TPAaHCKPHUIIIIHOH-
HBIX (DAaKTOPOB CYIECTBEHHO He 3aBUCEJIA OT JIAHHO-
T'0 TUCTOJIOTUYECKOTO KPUTEPHUSI.

BaxxnbpiM mapamerpom npu PMXK asisger-
cs HaJiMuWe B KapuuHoMe pernentopoB K ER u PR.
Hamu 6b110 06HApyskeHO, uTO sKcupeccuss GATAS
u FOXA1 Oblyta 3HAUMMO HUKE Y MaI[UeHTOK C He-
TaTUBHOM DKCIPECCHed K PEIeNnTopaM IMporecTepo-
Ha (87.2 + 22.15 u 98.15 + 6.14 % COOTBETCTBEHHO,
F =14.3, p = 0.0002; 77.65 + 29.93 1 92.2 + 19.04 %
COOTBETCTBEHHO, F = 5.14, p = 0.02). Ilo jaHHBIM
pAna ucciaemoBaHuii marueHTKH ¢ ER+/PR— pe-
IENTOPHBIM CTaTyCOM OTJIUYAIOTCSA O0Jiee HU3KUM
ypoBHeM skcripeccnu ER, N+ crarycom, 60abIIuM
pasMepoM OITyXOJIH, a Takyke Oojiee c1abbIM OTBe-
TOM Ha IIPOBOAMMYIO TOPMOHOTEPAIIHIO.

Bosbitiolt wHTEpec BhI3BIBAJ (EHOMEH Kpay-
JIMHTa, KOTOPHIA XapaKTEPHUBYETCS CKOIUIEHUEM U
CKyYHBaHHEM KJIETOK B eIMHUIE OoObeMa BCIIE/-
CTBHE TOBBIIIEHHON Mposudepanuu U HapyIeHui
anonTosa KJjeTok. [IpoBeieHHasi HAMU OllEHKA CBS-
31 BBIPAKEHHOCTH SKCIPECCUU HCCJIEIYEMBIX Map-

Of great interest was the phenomenon of
crowding, which is characterized by the accumula-
tion and crowding of cells per unit volume due to
increased proliferation and impaired cell apopto-
sis. Our assessment of the link between the expres-
sion of the studied markers (GATA3, FOXA1, ELF5)
and the phenomenon above described did not show
statistically significant results (F = 1.26, p = 0.2;
F =1.24,p = 0.2; F = 2.25, p = 0.1 respectively).

Infiltration by immune cells in the tumor is
the part of the microenvironment involved in many
processes, including proliferation, angiogenesis,
apoptosis, invasion, and others. An analysis was
made of the studied transcription factors in the tu-
mor, depending on the degree of inflammatory in-
filtration in the stroma of the neoplasm. It was re-
vealed that the expression of GATA3, FOXA1, ELF5
does not differ in tumors with different degrees of
infiltration by immunocompetent cells (p = 0.3,
p = 0.6, p = 0.7 respectively).

The study of the parameters of lymphogenous
metastasis in BC patients depending on the expres-
sion characteristics of the studied markers showed
a connection between tumor progression and such
an indicator as the expression pattern. Thus, the
homogeneous expression of transcription factors
GATA3 and ELF5 in tumor cells (Fig. 2) was ob-
served in patients with the presence of metastases
in the lymph nodes (N+) (Table 1).

In assessing the dependence of the expression
pattern of the transcription factor FOXA1 on the
frequency of lymphogenous metastasis, we found a
tendency of a similar direction (}® = 3.6, p = 0.05).
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kepoB (GATA3, FOXA1, ELF5) ¢ onmrcaHHBIM BBIIIIE
¢deHOMEHOM He TOKa3ajia CTATHUCTHYECKU 3HAYM-
MbIX pe3yabTaToB (F =1.26, p = 0.2; F=1.24,p = 0.2;
F = 2.25, p = 0.1 COOTBETCTBEHHO).

Nuadunprpanua UMMYHHBIMH KJIETKAMHU B OITY-
XOJIH SIBJISIETCS YaCThI0 MUKPOOKPY KEHU S, yUaCTBY-
IOIIEr0 BO MHOTHX ITPOIieccax, BKJIIOUAsl mpostude-
paiuio, aHTUOTeHe3, aloITO3, HHBA3WUIO U JIp. Bbia
MPOBEJIEH aHaJIN3 H3ydaeMbIX (HaKTOPOB TPaHC-
KPHUIIIUU B OIyXOJH B 3aBHCHMOCTH OT CTEIIEHH
BOCITAJIUTEIBHON HH(UIBTPAIUA B CTPOME HOBO-
obpasoBaHus. BeisiByieHO, uTO sKcmpeccusi GATAS,
FOXA1, ELF5 He oTyinyaeTcs B OIyX0JIAX C Pa3JIny-
HOH CTeleHbI0 NHPUIBTPAIIUA KMMYHOKOMITIETEHT-
HBIMU KJIeTKaMu (p = 0.3, p = 0.6, p = 0.7 COOTBET-
CTBEHHO).

UccnemoBanue mapaMeTpoB — JTUMQOTEHHO-
ro meracrasupoBanus y 6ospHbIXx PMIK B 3aBuCcH-
MOCTH OT SKCIPECCUOHHBIX XapaKTEPUCTUK U3yda-
€MbIX MapKEPOB II0KA3aJI0 CBSA3b OIYXOJIEBOU IPO-
TPECCUU C TAKUM ITOKa3aTesieM, KaK XapaKTep 9KC-
npeccud. Tak, TOMOTeHHBIN XapaKTepP SKCIPECCUH B
OIyXOJIEBBIX KJIETKAX TPAHCKPUIIIMOHHBIX (aKTO-
poB GATA3 u ELF5 (puc. 2) oTMeuasics y mareHTOK
¢ HaJIMYWEM METAacTa30B B JIUM(aTUUYECKHUX y3J1axX
(N+) (Tabu. 1).

IIpu olleHKe 3aBUCUMOCTH XapaKTepa SKCIpec-
cuu TpaHckpuniuoHHoro gakropa FOXA1 ot ya-
CTOTBI JIUM(OTreHHOTO0 METAaCcTa3uPOBAaHUS HaMH
Obl1a OOHApy’KeHa TeHJEHIIMsI aHAJIOTUYHOH Ha-
mpaByieHHOCTH ()= 3.6, p = 0.05).

C ydJeToM TOro, 4YTO MeTACTaTUUECKOE Iopa-
JKeHre TUM@aTUUeCKUX Y3JI0B SBJISIETCS Hanbosee

Considering that metastatic damage to the
lymph nodes is the earliest manifestation of tu-
mor progression, the study of such a morphological
parameter as the retraction phenomenon (Fig. 3),
which is considered a factor contributing to the in-
vasion of tumor cells, was of interest.

When assessing the intensity of staining for
ELF5 and the presence of the phenomenon of re-
traction in the tumor, it was revealed that, with
pronounced marker expression, this histological
indication was significantly more often present
(Table 2). In addition, in 42 (63%) patients with a
detected retraction phenomenon in the neoplasm,
the expression of the transcription factor GATA3
was more homogeneous (¥ = 4.9, p = 0.02).

Our study of transcription factors GATA3, FOXA1
and ELF5 in a tumor in patients with invasive breast
carcinoma of the luminal molecular subtype revealed
a number of clinical and morphological features:

1. Link between the expression of ELF5 and
FOXA1 with the size of the neoplasm.

2. Significantly lower expression of GATA3 and
FOXA1 in patients with negative expression to PR
receptors, which may be associated with a violation
of the mechanisms of its transcription through the
signaling pathways of the studied markers, howev-
er, the results require further investigation.

3. Link between the expression variants of the
studied markers and such a parameter of tumor
progression as lymphogenous metastasis. With a
homogeneous expression of GATA3 and ELF5, lym-
phogenous metastasis was more often observed,
which was also associated with the presence of a
retraction phenomenon in the tumor.

Puc. 2. ITo3uTrBHAs TOMOTeHHAs SKCIpeccus (A/1epHasi) B OIyX0JIEBBIX KJIeTKaX MHBA3UBHOM KaPIIUHOMBI MOJIOYHOH
JKkeJie3nl Hecneruduueckoro tuna (x100). UI'X ucciieioBanue:
A — dakropa GATA3; B — daxropa ELF5
Fig.2. Positive homogeneous expression (nuclear) in tumor cells of invasive breast carcinoma of non-specific type
(x100). IHC:
A — of factor GATA 3; B — of factor ELF5
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Ta6uauna 1. Yacrora TUMQGOreHHOTO METACTa3UPOBAHUS B 3aBUCUMOCTH OT XapakTepa skciupeccuu GATA3 u ELF5y

GOJIbHBIX JIIOMUHATbHBIM paxKom MOJIOYHOM KeJIe3bl

Table 1. The frequency of lymphogenous metastasis depending on the expression pattern of GATA3 and ELF5 in patients

with luminal breast cancer

CocTostHIEe PErOHAPHBIX INM(DATHIECKUX Y3JI0B, a0c¢. (%)

;(apaKTe'p EECINECEHTT The state of regional lymph nodes, abs. (%) X p
Xpression pattern
No N+
GATA3
Tomorennslii (n = 66) / Homogeneous (n = 66) 38 (58) 28 (42)
Tereporennsii (n = 29) / Heterogeneous (n = 29) 24 (83) 5(17) 58 o.01
ELF5
T'omorensslii (n = 67) / Homogeneous (n = 67) 39 (58) 28 (42)
Teteporennsrii (n = 22) / Heterogeneous (n = 22) 18 (82) 4 (18) 40004

PaHHUM WPOSBJIEHHEM OITyXOJIEBOH IPOTPECCUU,
WHTEpPEC BBI3BIBAJIO HCCJIEOBAHHUE TAKOTO MOpdo-
JIOTUYECKOT0 TlapaMeTpa, Kak (peHOMEH peTpaKIuu
(puc. 3), KOTOPBIM cuuTaeTcsa (HaKTOPOM, CIIOCOO-
CTBYIOIIIIM WHBA3WH OITYXOJIEBBIX KJIETOK.

IIpu oneHKe UHTEHCUBHOCTH OKPAITUBAHUSA K
ELF5 n Hanuuns peHoMeHa PETPAKIINH B OTIYXOJIH
BBISIBJIEHO, UTO ITPU PE3KO BBIPAKEHHOU JKCIIpEC-
CUM MapKepa 3HAYHUMO Yalle MPUCYTCTBOBAJI JAaH-
HBIH THCTOJIOTMYECKUH MPHU3HaK (Tabs. 2). Kpome
TOrO, y 42 (63 %) manueHTOK ¢ 00HAPYKeHHBIM (pe-
HOMEHOM pEeTPAKIMU B HOBOOOPA30BAHUHU dUaIIe
OTMeUaJsics TOMOTEHHBIH XapaKTep SKCIPEeCCUH
TpaHckpuniuoHHoro ¢akropa GATA3 (2 = 4.9,
p = 0.02).

[IpoBeneHHOE HAMU HCCIIEIOBAHNE TPAHCKPHII-
nuoHHBIX dakTopoB GATA3, FOXA1 u ELF5 B omy-
X0JIU Y GOJIbHBIX MHBA3UBHON KApPIIMHOMOU MOJIOU-
HOH 2KeJie3bl JIIOMUHAJIBHOTO MOJIEKYJISPHOTO Cy06-
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The results of the study demonstrate the impor-
tance of the GATA3, FOXA1 and ELF5 proteins as
additional prognostic factors in assessing the risk of
lymphogenous metastasis in BC patients and can be
used to predict the course of the disease when choos-
ing management tactics for this category of patients.

CONCLUSION

Negative expression of ELF5 was found to be
associated with a large tumor size. Expression of
GATA3, FOXA1 is lower in patients with negative
expression to progesterone receptors. The pro-
nounced expression of ELF5 is associated with the
phenomenon of retraction. The character of expres-
sion of the studied markers is associated with the
development of lymphogenic metastasis.
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Puc. 3. Hammuue heHoMeHA peTpakiuu (yKasaHO CTpeJ‘IKOI/I) BOKPYT CTPYKTYP I/IH(‘l)I/IJIpraTI/IBHOI‘O KOMIIOHEHTa
WHBa3WBHOU KapIMHOMBI MOJIOUHOM KeJie3bl Hecteluduueckoro tuma (x100). OKpacka reMaTOKCHJIHHOM H 303UHOM
Fig. 3. The presence of a retraction phenomenon (indicated by an arrow) around the structures of the infiltrative
component of invasive breast carcinoma of a non-specific type (x100). Hematoxylin and eosin stain

70

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-4-62-74

Vtorushin S.V. et al. / Journal of Siberian Medical Sciences 4 (2019) 62—74

TabGauna 2. B3aumMocBsA3b MeK/Iy HHTEHCHBHOCTBIO sKciipeccuu ELF5 u HasmuneM peHOMeHa peTpakiuu y 60JIbHBIX

MHBAa3UBHBIM PAKOM MOJIOYHOH KeJse3sbl, abc. (%)

Table 2. Link between the intensity of ELF5 expression and the presence of the retraction phenomenon in patients with

invasive breast cancer, abs. (%)

DeHOMEH peTpaKIuu Cabas sKCIpeccus

YMepeHHas 9KcIpeccus

Pesko BbIpa*K€HHaA 3KCIIpeCCUu:A

Retraction phenomenon Weak expression Moderate expression Pronounced expression
OrcytcrByert (n = 28) 1(4) 13 (46) 14 (50)

Absent (n = 28)

[pucyrcryer (n = 61) 4(7) 8 (13) 49 (80)

Present (n = 61)

IIpumeuanue / Note. x*=11.8, p = 0.002.

TUIA BBIABUJIO DS, KJIMHUKO-MOP(QOJIOTHYECKUX
0COOEHHOCTEN:

1. Cesa3p skcnpeccnu ELF5 u FOXA1 ¢ pa3me-
pOM HOBOOOpPa30BaHUS.

2. 3HaunMo OoJsiee HU3KYI0 aKcipeccruio GATA3
u FOXA1 y nanfueHTOK ¢ HEraTUBHOU DKCIIPECCUEN K
peuentopam PR, 4T0, BO3MOKHO, CBA3aHO C HapyIIe-
HHEM MEXaHU3MOB €ro TPAHCKPUIII[UHU Yepe3 CUT-
HaJIbHBIE ITyTU UCCJIEyeMbIX MapKepPOB, OTHAKO I10-
JIydeHHbIE Pe3yJIbTaThl TPEOYIOT JTaJIbHEUIIErO HC-
CJIeJIOBAHU .

3. B3aumocBa3b BapHaHTOB HKCIIPECCUH HCCIIe-
JIyeMbIX MapKepoOB ¢ TAKUM IIapaMeTPOM OITyXoJie-
BOU IpoOrpeccud, Kak JUMGpOTeHHOE MeTacTa3upo-
BaHMe. [Ipy roMOreHHOM XapakTepe 3KCIpecCcUu
GATA3 u ELF5 yame Habsroamoch JTUMGOTeHHOE
MeTacTa3upOBaHUE, KOTOPOE TaKKe OBLIIO CBS3AHO C
HasinyueM (peHOMeHa PeTPaKI[UU B OIIyXOJIH.

Pe3ynbTaThl IPOBEAEHHOTO UCCJIEIOBAHUA Jie-
MOHCTPUPYIOT 3HaUUMOCTh 6esikoB GATA3, FOXA1
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