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Pedepar/anoTanis:

1. Incepranist npucBsYeHa AOCIiI)KeHHIO B3a€EMO3B'13Ky MK (PYHKIIOHATIbHOIO aKTHUBHICTIO i30popm
ectporeHoBoro penenropa ESR1 ta kinazu pubocomuoro 6inka S6K1 y kiniTnHax KapuuHOMU rpyaHoi 3ano3u MCF7.
CTBOpPEHO Ta 0XapPaKTEPU30BAHO MOJIIKJIOHAJBHI aHTUTiNIa Myl 10 ESR1 jogunu. SIK aHTUTNeH BUKOPUCTOBYBA
IBa peKOMOiHaHTHI ik 3 TaroBo nocJinoBHicTio (6xHis) a5 adinHOoi ouncTku: nentun N-KiHLeBoro pparmenTa
(1-120 a.x.) Ta noBHOpo3MipHui npotein ESR1. N-KiH1eBuil (pparMeHT BUSIBUBCS HEIMyHOT€HHUM, HATOMICTb
iMyHi3allig TOBHOPO3MipHOIO (POPMOIO 4O3BOJIMJIA OTPUMATH aHTUTINA, €(PEKTUBHI 17151 iMyHOIIpeLMITiTaLLi.
Konpenunirauig 3 antn-ESR1 ta anT-S6K1 (C-KiHLIEBUMN) aHTUTIIAMU HE BUSIBUJIA YTBOPEHHS MYJIbTUEH3MMHOIO

KoMmIuiekcy. Is pocnimkeHHs podii i3odpopm ESR1 y perynsauii S6K1 metomom CRISPR /Cas9 (Bextop pSpCas9(BB)-



2A-Puro (PX459) V2.0, TapreTusr 1-ro €K30Hy) Ta CeJeKLi€lo 3€0LMHOM cTBOpeHO cyb:inii MCF7 3 nudepeHuiiiHo0
excnpecieto ESR1. Cy6ainis MCF7/9 mae nioBHe npurHiueHHs royioBHoi isogpopmu p66 /ESR1 i yacTkose
36epeskeHHst MiHopHOI p36 /ESR1. ¥V cy6ninii MCF7 /12 BcranosneHo 50% npurHiuenss p66 /ESR1 ta kinbkapasose
niABUILEHHS MiHOPHOI i30opmu p46 /ESRI, 110 € KOMIIEHCATOPHUM MEXaHi3MOM 4epe3 MiJBUIIEeHHS PiBHS
tpanckpunuii MPHK ESRI1 (3a ganumu ITJIP y peanbHoMy 4aci). [lepeBipka rinoresu npo iniuianito emnitesniaabHo-
MeseHxuMHoro nnepexony (EMT) cybminiero MCF7 /9 (ananiz mapkepis CDHI1, CDH2, Vim) He BusiBuia o3Hak EMT.
HaromicTs nnoBHe npurHideHHs: p66 /ESR1 npusseso 10 3HWKeHHS akTUBHOCTI S6K1 (npurHiueHHs
dochopunoBanHs 3a caliTom Ser389), 1110 MOB'SI3aHO i3 3araJIbHUM 3MEHIIEHHSIM eKcnpecii nporeiny Ta MPHK S6K1.
OTpumani naHi cBimyaTh, o ESR] € TpaHCKpUNLiHUM aKTUBAaTOPOM S6K1, a 10ro MpUrHiveHHs KOpeJoe 3
rasibMyBaHHsIM S6K1-3anesxHoro curanoBaHHs. 3HwKeHHs S6K1y MCF7/9 HeraTuBHO BIIMBAJIO Ha
npodtipepanito kIiTiH. BogHouac 3minu ESR1 npurnivysany mirpanito KiTHH (3i CTaTUCTUYHO 3HAYYHIOK Pi3HULEIO
a5t MCF7/9), mo BKasye Ha npu4eTHicTb p66 /ESR1 1o 1poro npouecy, iMOBipHO 3aBIsIKM NPUrHiYeHHIO S6K1-
3aJIeXKHOT0 CUTHaIOBaHHS. Briepuie nociigskeHo posib isodpopm S6K1 y perynsuii pocopumntoBanns ESRI1 3a
sasmikamu Serl67 ta Serll8. Ha mogesnpHux cy6siHisx MCF7 3 BilHOBJIEHOIO eKcIipecielo okpemux isogpopm S6K1
[oKa3aHo, mo excupecis p70 Ta p60 cyrreBo nigsuiye ¢pocdopunioBanns ESR1 3a Serl67, Tozi sk p85 He Mae
BIJIMBY. AHai3 PpocdopuitoBaHHs 3a Serll8 BusBUB, 1[0 HABIAKK, eKCIIpecis p85 cripusie Horo nmiAgBuiLeHHo, a p60
4y p70 He BIIMBaOTh. CTBOpEHO MyTaHTHi cy6sinii MCF7 3 miMikpieto cailTy (Serl67Asp) Ta 6710KyBaHHSIM
(Ser167Ala). Bnepiie BCTaHOBJIEHO, O (pochHOopuIoBaHHA Serl67 He Mae perysaTopHoi poJii B akTuBauii S6KI.
Brniepiie Bu3HaueHO 0co6aMBOCTi excrpecii isodpopm S6K1 y nyxsinHax rpyAHOi 3a/1034 JMI0JMHU. BusiBieHo
nigBuLeHHs ekciipecii p70 Ta p85 y ymoMiHanbHUX A- i B-Tunax, Ta ixHe NpUrHiyeHHs y NOTPiIHO-HEraTUBHOMY
THIi. Briepie y myxyIMHax yCix MOJIEKYJISIPHUX CyOTUIIIB BUSBJIEHO NIpUrHiveHHs excrpecii MPHK izopopmu
p60S6K1 nopiBHSIHO 3 YMOBHO-HOPMAJILHOKO TKAHMHOK. BCTaHOBJIEHO CIijIbHY AMHAMIiKy 3MiH ekcripecii ESR1 Ta
isodopm S6K1 B ycix BoCHimKyBaHUX TUIIAX MyXJIMH. BusHaueHHs PyHKIioHanbHYX 3B'a3KiB ESR1 Ta S6K1 BinkprBae
HOBI MOXXJIMBOCTI JIJ1s1 IOLIYKY MillleHEeH y Tepallii paKy rpyAHO]i 3271031 Ta PO3yMiHHS MOJIEKYJISIPHUX MEXaHI3MiB
HaOyTOi pe3UCTEHTHOCTI, NOB'43aHoi 3 akTUBaljielo kackany mTOR /S6K1. Ockinbku izodpopmu p70 Ta p60
dochopumorots ESR1 3a Serl67, a p85 BriMBae Ha KpUTW4HMI 1714 3B's13yBaHHd 3 [THK caiir Serll8, ui isodpopmu e
[IePCIEKTUBHUMU TE€pPaNeBTUYHNMU MilmeHHIMU. CTBOopeHi mopesi kinitnH MCF7 cTaHyTb OCHOBOIO 1151

[IOIQ/IBLIIOTO TIOTIMOJIEHOTO aHai3y MOJIEKYJIIPHUX MeXaHi3MiB peryssii ESRI.

2. The dissertation is devoted to investigating the relationship between the functional activity of estrogen receptor
ESR1 isoforms and ribosomal protein S6 kinase S6K1 isoforms in human MCF7 breast carcinoma cells. Murine
polyclonal antibodies against human ESR1 were generated and characterized. Two recombinant proteins with a
(6xHis) tag for affinity purification were used as antigens: a peptide containing the N-terminal fragment (1-120 aa)
and the full-length ESR1 protein. The N-terminal fragment proved to be non-immunogenic, whereas immunization
with the full-length form yielded antibodies effective for immunoprecipitation. Co-immunoprecipitation using
anti-ESR1 and anti-S6K1 (C-terminal) antibodies did not reveal the formation of a multienzyme complex. To
investigate the role of ESR1 isoforms in S6K1 regulation, MCF7 sublines with differential ESR1 expression were
generated using the CRISPR /Cas9 system (pSpCas9(BB)-2A-Puro (PX459) V2.0 vector, targeting the first exon)
followed by zeocin selection. The MCF7/9 subline exhibits complete knockdown of the major p66 /ESR1 isoform
and partial preservation of the minor p36 /ESRI1 isoform. In the MCF7 /12 subline, a 50% reduction in p66 /ESR1 and
a several-fold increase in the minor p46 /ESR1 isoform were observed, representing a compensatory mechanism
driven by increased ESR1 mRNA transcription levels, as confirmed by real-time PCR. Testing the hypothesis
regarding the initiation of epithelial-mesenchymal transition (EMT) in the MCF7/9 subline (analysis of CDHI,
CDHZ2, and Vim markers) revealed no signs of EMT. Instead, complete knockdown of p66 /ESR1 led to decreased
S6K1 activity (reduced phosphorylation at the Ser389 site), which was associated with an overall decrease in S6K1
protein and mRNA expression. These data indicate that ESR1 acts as a transcriptional activator of S6K1, and its
suppression correlates with the inhibition of S6K1-dependent signaling. Reduced S6K1 levels in MCF7/9 negatively
affected cell proliferation. Meanwhile, alterations in ESR1 suppressed cell migration (with a statistically significant
difference in MCF7/9), indicating the involvement of p66 /ESR1 in this process, likely through the inhibition of



S6K1-dependent signaling. For the first time, the role of S6K1 isoforms in regulating ESR1 phosphorylation at
residues Serl67 and Serl118 was investigated. Using model MCF7 sublines with restored expression of individual
S6K1 isoforms, it was shown that the expression of p70 and p60 significantly increases ESR1 phosphorylation at
Ser167, whereas p85 has no effect. Analysis of phosphorylation at Ser118 revealed the opposite: p85 expression
promoted its increase, while p60 or p70 had no effect. Mutant MCF7 sublines with phosphorylation site mimicry
(Ser167Asp) and blockade (Serl67Ala) were generated. For the first time, it was established that Ser167
phosphorylation does not play a regulatory role in S6K1 activation. For the first time, the expression patterns of
S6K1 isoforms in human breast tumors were determined. Increased expression of p70 and p85 was revealed in
luminal A and B types, while their suppression was observed in the triple-negative type. For the first time,
suppression of p60 S6K1 mRNA expression was detected in tumors of all molecular subtypes compared to
conditionally normal breast tissue. A common dynamic of changes in the expression of ESR1 and S6K1 isoforms was
established across all investigated tumor types. Elucidating the functional relationships between ESR1 and S6K1
opens new opportunities for identifying therapeutic targets in breast cancer treatment and understanding the
molecular mechanisms of acquired resistance associated with the activation of the mTOR /S6K1 cascade. Since the
p70 and p60 isoforms phosphorylate ESR1 at Ser167, and p85 affects the DNA-binding critical site Serl18, these
isoforms represent promising therapeutic targets. The generated MCF7 cell models will serve as a foundation for
further in-depth analysis of the molecular mechanisms regulating ESRI.
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