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PE3IOME

AKTyanbHicTb. Y XBOpuX Ha pak rpyaHoi 3anosu (PI3) cnoctepiraloTb YmMcreHHi
mMonekynsipHi amiHn. Cepepn dyHkuin, wo nos’ssaHi 3 INCRNA-BORG, € pisHi kaHuepo-
FeHHi npouecu, SiKi po3BMBAOTLCA MPU (POPMYBaHHI XiMiIOPE3UCTEHTHOCTI Ta npwu
peunamBax NEPBUHHNUX NMYXIWH.

MeTta po6oTu — ouiHnTK ekcnpecito gosroi Hekopytodoi PHK (IncRNA BORG) sk giar-
HOCTMYHOrO Mapkepa Ansi nepenbayeHHs nepebiry 3axBOplOBaHHSA Ta MPOrHO3yBaHHS
edeKTy nikyBaHHS.

Matepianu Ta metoau. 40 nauieHTiB i3 NPOrpecyryM pPe3UCTEHTHUM pPakoM rpyaHoT
3ano3v 6ynu po3nogineHi Ha Agi rpynu: 1) Basal Ta Luminal B HER-2 noanTusHi (n = 20);
2) Luminal A (n = 20).

MporHo3 BioiHbopmaTuku NiaTBEpPOXKYBanM 3a AOMOMOroH MosfiMepasHoi NaHLroBol
peakuii (MJIP). Be3peunavBHa BWXMBaHICTb NpoaHanizoBaHa Ha OCHOBI MeTody
KannaHa—Manepa.

[Ona ouiHkn BipOrigHOCTI acouiauin pi3HUX KNIHIYHUX, FICTONOMYHUX i NATOMOMYHUX
XapaKTepUCTUK i3 BiANOBIAHNM rOpMOHaNbHUM CTaTyCOM MiCNs NepBUHHOI XimioTepanii
nposoaunu norapudmiyHMn  TecT. PerpecinHy mogenb Kokca BuKOpucCTOBYBanu
ons 6aratoakTopHOro aHani3y BUXUBAHHS.

Yci cTaTMCTMYHI TecTM npoBOAMNM 3@ [OMNOMOrOK MporpamHoro 3abesneveHHst
R «survival ROC», (Bepcisi 3.5.0).

Pesynbratv Ta ix o6roBopeHHsi. Byno nokasaHo, WO BWCOKWIA piBeHb ekcrpecii
6inka INcRNA BORG kopentoBaB 3 NO3UTUBHWUM ropMoHanbHum crtatycom (OR = 2,79;
95% posipunnn iHTepBan (95% CI), 1,27 — 4,20). MauieHtn 3 HER2-no3utnuBHUMU
nyxnuHamn Ta HasiBHOH Bucokol ekcnpecieto INCRNA BORG manu y yotvpu pasu
BULLMA PU3UK (NpW BiANOBIOHOMY TFOPMOHANbHOMY CTaTyCi) PO3BWUTKY peunanBy
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AAS LUTYBAHHS:

NpOTSAroM ABOX POKiB, MOPiBHAHO 3 nauieHTamu 3 HER2-HeratveBHum/INCRNA BORG
3 HU3bKOIO EKCMpECIElD.

BucHoBku. Byno BusIBNEHO MPOrHOCTUYHY 3HavyLwicTb Bu3HaveHHs INCRNA BORG,
WO Mae noTeHuian Ans NOKPALLEHHS KIiHIYHOI AOMOMOrM nauieHTam 3 NowunpeHuM
pakom rpygHoi 3anosu;

Bucoka ekcnpecis HER2-nosutneHoi/InNcRNA BORG 6yna nos’sizaHa y ER-HeraTuBHmx
nyxnuHax 3 XiMiOpe3UCTEHTHICTI0O Ta peumauBom. Hawi pesynsratv nNigKpecrniowTb
HeobxigHicTb ouiHkM ekcnpecii 6inka HER2 ta INcRNA BORG ansi ouiHku AMOBIPHOCTI
peunaunBy 3axXBOPIOBaHHSA y NauieHTiB 3 nowmpeHum PIr3 nicns giarHocTuky Ta Tepanii.
MauieHT 3 HU3bkoto ekcnpecieto INCRNA BORG manu 4actoTy XiMiope3auCTeHTHOCTI
Ta BMCOKOIO pU3nKy peuuamBy, eKBiBaneHTHY Takii B 3aranbHin nonynsuii.
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ABSTRACT

Background. Multiple molecular alterations are observed in breast cancer. Among
the functions attributed to INcRNA-BORG are various carcinogenic processes that
function during the formation chemoresistant and recurrence of primary tumors. In this
study, we aimed to identify INcRNA BORG expression signature, that can predict
breast cancer patient recurrence-free survival.

Purpose — evaluate long non-coding RNA expression as diagnostic marker for
disease prognosis and prediction of treatment effect.

Materials and Methods. A total of 40 advanced resistant breast cancer patients
were divided into two groups: 1) Basal and Luminal B HER-2 positive (n = 20);
2) Luminal A (n = 20), were obtained with overall survival compared with relapse-free
status patients.

The bioinformatics prediction is confirmed by polymerase chain reaction (PCR).
To investigate the prognostic accuracy of multi-IncRNA BORG-based classifier,
time-dependent receiver operating characteristic analysis was performed using
the ‘survival ROC’ R package. Relapse-free survival was analyzed based on
Kaplan—Meier method, and the log-rank test was performed to assess the statistical
significance of the differences.

Results. High IncRNA BORG protein expression was shown to have the highest
correlation with positive hormone status (OR = 2.79; 95% confidence interval (95% Cl),
1.27 — 4.20). Furthermore, HER2 overexpression (OR = 1.65; 95% CI, 1.26 — 2.13)
was linked to important hormone status. Patients with HER2 positive/IncRNA BORG
present high expression had a fourfold increased risk of relevant hormone status
compared to patients with HER2 negative/IncRNA BORG show low expression, and
an estimated 16.4% cumulative risk of recurrence developing relevant at two years.
We discovered a predictive function for IncRNA BORG for identification, which has
the potential to enhance clinical care of women with Advanced Breast Cancer (ABC).
High HER2-positive/IncRNA BORG expression was linked to ER-negative disease
recurrences. Our findings highlight the necessity of assessing protein expression
of HER2 and IncRNA BORG to evaluate the probability of disease recurrence in ABC
patients following diagnosis and therapy. Patients with low IncRNA BORG expression
had a recurrence risk that is equivalent to the general population.

Conclusions. We discovered a predictive function for IncRNA BORG for identification,
which has the potential to enhance clinical care of women with ABC.

Women with HER2-positive/IncRNA BORG high expression lesions had a fourfold
greater frequency of subsequent hormone status than women with HER2-negative/
IncRNA BORG low expression lesions.

High HER2-positive/IncRNA BORG expression was linked to ER-negative disease
chemoresistance and recurrence. Our findings highlight the necessity of assessing
protein expression of HER2 and IncRNA BORG to evaluate the probability of disease
recurrence in ABC patients following diagnosis and therapy.

Patients with low IncRNA BORG expression had chemoresistance and a high
recurrence risk that is equivalent to the general population.

Muzhychuk OV, Starikov VI, Lykhman VM, Sennikov IA, Yevtushenko DV, Khodak AS, Kotenko OE, Gavrilov AY,
Baranova AV. The IncRNA BORG abnormal expression in Advanced Breast Cancer Chemoresistant and Recurrence.
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3B’430K pOo60TH 3 HAYKOBMMU MPOrPaAMAMM,
NAGHAMMU | TEeMAMm

PoboTta noxoauTb 3 nnaHOBOI HayKkoBO-AOCNIAHOI
poboTtu [epxaBHOI yCTaHOBW «IHCTUTYT Megu4HoT pagio-
norii Ta oHkonorii im. C.IN. Mpurop’eBa HauioHanbHOI aka-
aemii MeanyHuMx Hayk YkpaiHu» «Po3pobuTtn nporpamy
KOMMIEKCHOrO IiKyBaHHA XBOPWX Ha BTOPWHHO-Habpsi-
KOBWI paK rpygHoI 3ano3u 3 ypaxyBaHHSM pori 3ananbHoro
i HabpsKOBOrO KOMMOHEHTIB arpeCUBHOCTI MYXIMHHOIO
npouecy», HoMep aepxaBHoi peecTpadii: 0118U003210,
wncpp Temun: HAMH 04.18, npuknagHa, TepMiH BUKO-
HaHHSA:01.2018-12.2020 pp., KepiBHUK— OOKTOP MEOUYHUX
Hayk, npocecop M.B. KpacHocenbCcbkuii.

BCTYN

MoHag 90% cCMepTHOCTI Bid paky rpyaHoi 3anosu
(PI'3) noB’si3aHO 3 NOBEPHEHHSAM 3aXBOPOBaHHs. Morneky-
NSAPHI KOMMOHEHTU, AKi NIATPUMYIOTb BiAHOBNEHHSA OCHOB-
HUX KNiTUH NYXIWHW TPYOHOI 3ano3m Ta iX CMPOMOXHICTb
3yMOBIIOBATU PO3BUTOK MYyXJIMHHUX OCEPefkiB Lie He
MOBHICTIO BMBYEHi. Byno OOCArHYTO 3HAYHWX HayKOBUX
ycnixiB y ranysi gocnimkeHns P38 Ta goknageHo 3ycunb
ONS NigBULWEHHS piBHA 6e3peumauBHOrO BMKMBAHHA
XBOpMX Ha Lo natonorito [1].

Hosri Hekogytodi PHK (IncRNA) — ue knac retepono-
rivHnx monekyn PHK, siki BUKOHYIOTb Pi3HOMaHITHI KITiITUHHI
dyHKUii, HE3BaXalun Ha ix HesgaTHICTb kogyBaTu 6in-
kn [2]. Cepen dyHkuin, aki npunucytotb INCRNA-BORG,
€ pi3Hi KaHLeporeHHi npouecu, sKi PyHKLiIOHYIOTb Nif Yac
dopMyBaHHA K XiMIOPE3UCTEHTHOCTI, TaK i peuuausis
NEePBUHHMX NyXNuH [3].

[ocnioXeHHss TeHOMY BWSBWIU  TPaAHCKPUMT, SKUA
mae Ha3By foBroi Hekogytodoi PHK (IncRNA BORG), sika
npssiMo abo onocepenkoBaHO MOB’Si3aHa 3 KITHOYOBUMU
KOMMOHEHTaMM CUCTEMM perynsuii reHis, WO BNIMBaKOThb
Ha KMiTUHHY nponidpepadito, XiMiope3nCTeHTHICTb, 3aaT-
HICTb [0 IHDINLTPATUBHOIO POCTY Ta PO3BUTKY PeLMAMNBIB.
BMP/OP (bone morphogenetic proteins)/organophos-
phates) abeppaHTHa ekcnpecis, WO Cnpusie PO3BUTKY
peumamBy LUNAXOM peakTMBaLiii nporpamMu pocTy nyXnH-
HUX KniTuH. Ekcnpecia BORG 3HayHOK MipoK iHiLjto-
€TbCH CTpecaMy HaBKOSMLUHBOIO cepegoBulla Ta Ximio-
TepaneBTUYHUMW CTpecamu, SKi € peakuismn TpaHCc-
KpUnuii, WO CNpUSATb BWXKWBAHHIO MYyXJMHHUX KITiTUH.
[MepenporpamyBaHHs TPaHCKPUNTOMIKW Yy BIgNOBigb Ha
BORG npu3BoauTb [0 3HWXKEHHS aKTuBauii CUITbHUX
CUTHaNbHUX LWNSXIB i WNAXIB KNITUHHOTO TPaH3uTy [4].

TpuyiHeratuBHuii pak rpyaHoi 3anosum (TNBC) e
OfHi€l0 3 HaMbinbL HecnpUSATINBMX POPM MOLUMPEHOTO
PIr3 (ABC, advanced breast cancer). bByno gocnigpxeHo
Kinbka MOXINMBMX MpOLECiB, MOB’A3aHMX i3 XiMiope3auc-
TeHTHicTioO TNBC, i 6yno BusiBneHo, wo Hekogytodi PHK
(ncRNA), 3okpema mikpoPHK (miRNA), goBri Hekogytoui
PHK (IncRNA) i kinbuesi PHK (circRNA), BigirpatoTe neBHy
porb y GinbLWOCTi BUNaKiB XiMiope3ncTeHTHoCTi [5].

BpaxoBytoun noraHu NporHo3 i BUCOKY XiMiopesuc-
TEHTHICTb i YacToTy peumauBiB y nauieHTiB 3 TNBC,
notpeba B iIHTEHCUBHI Tepanii € OCHOBHOI NEPELLKOAOH
Ons epekTUBHOro nikyBaHHA. byno nokasaHo, Lo A0Bri
Hekoaytodi PHK (IncRNA BORG) BigirpatoTb BaxnvBy
ponb y OinbwocTti  KNiTMHHUX  dyHKUin.  Bigropai
INcRNA-BORG BuMBYanu sik npeguktop i mogudpikatop

Relationship with academic programs,
plans and themes

The work originates from planned research work of
State Organization «Grigoriev Institute for Medical Radio-
logy and Oncology of the National Academy of Medical
Sciences of Ukraine» «To develop a comprehensive
treatment program for patients with secondary edematous
breast cancer, taking into account the role of inflamma-
tory and edematous components of the aggressiveness of
the tumor process». Registration number: 0118U003210,
code: NAMS 04.18, applied, implementation period:
01.2018-12.2020, supervisor — Doctor of Medical
Sciences, Professor M.V. Krasnoselskyi.

INTRODUCTION

Over 90% of breast cancer-related mortality rates
are due to recurrence of the disease. The molecular
components that support the recovery of essential
breast tumor cells and their ability to cause malignant
lesions in tissues are not yet fully understood. Signi-
ficant scientific advances have been made in the field
of breast cancer research and efforts have been made
to increase the disease-free survival rate of breast
cancer patients [1].

Long non-coding RNAs (IncRNAs) are a class of
heterologous RNA molecules that perform a variety
of cellular functions despite their inability to encode
proteins [2]. Among the functions attributed to
INcRNA-BORG are various carcinogenic processes
that function during the formation chemoresistant and
recurrence of primary tumors [3].

Genome studies have identified a transcript called
long non-coding RNA (IncRNA BORG), these are directly
and indirectly associated with key components of the
gene regulation system that modify cell proliferation,
infiltration chemoresistance and recurrence. BMP (Bone
morphogenetic proteins)/OP (organophosphates) it is
aberrant expression promotes recurrence by reacti-
vating the growth program of quiescent tumor cells.
BORG expression is strongly initiated by environmental
and chemotherapeutic stresses, which are transcrip-
tional responses that promote tumor cell survival.
Transcriptomics reprogramming in response to BORG
leads to decreased activation of strong signaling and
cell transit pathways [4].

Triple-negative breast cancer (TNBC) is one of the
deadliest forms of advanced breast cancer (ABC) and
is a significant disease burden worldwide. Several
possible processes involved in TNBC chemo-resistance
have been explored, and it has been found that
noncoding RNAs (ncRNAs), particularly microRNAs
(miRNAs), long noncoding RNAs (IncRNAs), and
circular RNAs (circRNAs), play a role in the majority
of TNBC chemoresistance and resistance [5].

Given the poor prognosis and high chemoresistance
and recurrence rate of TNBC patients, the need for
intensive care is a major barrier to effective treatment.
Long non-coding RNAs (IncRNA BORGs) have been
shown to play important roles in most cellular functions.
Since then, INcRNA-BORG has recently been studied
as a predictor and modifier of treatment. The molecular
characteristics underlying the development chemoresis-
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nikyBaHHs. MonekynsipHi XapaKkTepuCTUKM, WO nexaTb
B OCHOBi PO3BUTKY XiMIOPE3UCTEHTHOCTI Ta peuuausy
TNBC, uwe He noBHiCcTIO 3’sicoBaHi. HewonaBHO HoBa
mixxreHHa INcCRNA-BORG, Bigoma sik BMP/OPResponsive
Quality (BORG), 6yna igeHTudikoBaHa $K 3Ha4HWUIA
aiesun gaktop TymoporeHesy npu TNBC. LncRNABORG
€ BignoeBigHMMn GioMapkepamMuM [Ons  KBasinepcoHa-
nizoBaHoro BWOOpy Tepanii Ta, AK Hacnigok, Ans
noKpaLLeHHsi NporHoasy [6].

Oosri Hekogytodi PHK (IncRNA BORG) npu3Bogdatb
00 po3BUTKY XiMiOpe3MCTEeHTHOCTI Ta peuuausy PI3
yepes pi3Hi MONeKynspHi MexaHiamu, ane To4Hi yHKLio-
HanbHi gaHi gns unx INcRNA BORG wwe He 3’'sicoBaHi [7].
Oyxe BaxnuBo 3ocepeauTtuca Ha poni IncRNA BORG
y nporpecii PI'3, po3BuTKy peumausis, ocobnumeo 3 ornsay
Ha BnnuB INcRNA BORG Ha dyHKUiOHanbHi xapakTte-
PUCTMKK, Ha TepaneBTW4YHI BiQNOBI4I, Ta Ha [JOBro-
CTpOKOBI Uini [8].

Bce Ginblue gokasiB cBigYMTb NPO Te, Lo aHoMarnbHa
ekcnpecia IncRNA BORG perynitoe kniTuHHY nponidepa-
uito [9], iHGinbTpauito, mirpadito, anonTos, eniteniansHo-
meseHximanbHuin nepexig (EMT) [10], npupogy ctoBOy-
poBux KNiTUH [11] i pe3nCTEHTHICTb 40 NikiB Npu pi3HMX
BMOax paky, 0cobnmeo rpyaHoi 3anoau [12].

CTiMikicTb 0O NiKiB € KMHOYOBOK MNEepeLuKkonor Aans
edekTMBHOI Tepanii nowmpeHoro PI'3. 3a octaHHe gecaTtu-
niTTa 6yno AoknageHo 3Ha4YHUX 3yCunb Ans AOCHiOXKeH-
HS MexaHi3MiB pe3VCTEHTHOCTI paky, a TakoX METO/AIB CEH-
cubinisauii pakoBux KniTMH 0o NeBHOI Tepanii. YncneHHi
reHu, Wo koaykTb binku, Taki sk ABCG2, MDR1, MRP
Ta ixHi perynaTtopHi IncRNA BORG, BigirpatoTb Baxnuey
porb y XiMiOPE3NCTEHTHOCTI Ta MOXYTb BUKOPUCTOBYBa-
TUCS SIK TapreTHe NpoTUNYXNuMHHE NikyBaHHsA [13].

Byno nokasaHo, wo LncRNA BORG dyHKLUiOHYIOTb
SIK reHu-cynpecopu nowmpeHoro PI'3 abo oHkoreHu, siki
36inbwytoTb ab0 3MEHLUYIOTh PE3UCTEHTHICTb NyXIUHU
[0 Takux npenaparis, SK LMCNNaTuH, TaMoKCUdeEH, aoLe-
Takcen i 5-FU [14]. Ak Hacnigok, € Benvka nepcnektuea
CTBOPEHHSI TEpaneBTUYHUX MPOTUNYXIIMHHUX 3acobiB
Ha ocHoBi INcRNA BORG, ski MoXHa BMKOPUCTOBYBaTU
B KniHiYHiM npakTuui. Xova gocnigkeHHsa INCRNA BORG
Ta XiMioTepaneBTUYHOI PE3UCTEHTHOCTI BCE Lue nepeby-
BalOTb Ha paHHix ctagisx [15], IncRNA BORG moxyTb
OyTW KWUTTE3MATHUMW KaHOAMAaTaMu ANl CTBOPEHHS
iHHOBAUiMHMX  METO4IB  MOBTOPHOI  peceHcudikauii
pakoBuX KNiTUH 4o XiMmio- abo TapreTHoi Tepanii [16].

Knacudgikauia PI'3 Ha ocHOBi ekcnpecii reHiB nokpa-
Lmna po3yMiHHsi MOMNEKYNSIPHUX LUMSXIB PO3BUTKY MyXIuv-
HW Ta npoknana wnax Ans nporHodyBaHHsA Tepanii [17].
BapiaHT Luminal A mae cnpustnneuii KniHiYHWIA pesynbTart.
B ToOIh e yac, Luminal B € Ginbl KniHIYHO arpecuBHUM,
Ma€e BULLY YaCTOTY peunamBiB Ta HUXKYY BKUBAHICTb [18].

Y pocnimxeHHi 3a3HauveHi pyHKUiOHanbHI  LWNaxu,
noe’sisaHi 3 abepaHTHot ekcnpecielo INcRNA BORG
npu nowwmpeHomy PI3, a Takox ii TepaneBTUYHWUIA
noTeHuian y NporHo3yBaHHi peunameiB XBOpoou.

MeTa po60Tu — OLiHUTK eKCrpecito A0Broi HeKoayto-
yoi PHK (IncRNA BORG) sk giarHoCTU4HOro mMapkepa
anst nepenbaveHHs nepebiry 3axBOPIOBAHHSI Ta MPOrHO-
3yBaHHA epeKTy NikyBaHHS.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Baranom 40 nauieHTiB i3 pe3ncteHTHUM PI3 6ynn
posnoginexi Ha agi rpynu: 1) Basal Ta Luminal B HER-2

tance and recurrence of TNBC have not yet been fully
elucidated. Recently, a new intergenic IncRNA-BORG
known as BMP/OPResponsive Quality (BORG) has been
identified as a prominent driver of these tumorigenic
activities in TNBC. LncRNA BORGs are appropriate
biomarkers for quasi-personalized therapy selection
and, as a result, for improving prognosis [6].

Long non-coding RNAs (IncRNA BORGSs) are invol-
ved in breast cancer chemoresistance and recurrence
through varieties of molecular mechanisms, but accurate
functional data for these INcRNA BORGs have not yet
been elucidated [7]. Very important to focus on the role
of IncRNA BORGs in breast cancer infiltration and
recurrence, especially when considering these IncRNA
BORGs for functional characteristics, regulators,
therapeutic potential and long-term challenges [8].

Increased evidence indicates that aberrant expre-
ssion of INcRNA BORG regulates cell proliferation [9],
infiltration, migration, apoptosis, epithelial mesenchy-
mal transition (EMT) [10], stem cell nature [11], and
drug resistance in a variety of cancers, especially
breast cancer [12].

Drug resistance is a key impediment to effective
ABC therapy. Significant efforts have been made over
the last decade to investigate medication resistance
mechanisms in human cancers, as well as methods to
sensitize cancer cells to particular therapies. Numerous
protein-coding genes, such as ABCG2, MDR1, MRP,
and their regulatory INcRNA BORGS, play important roles
in chemo-resistance and might be exploited as targeted
treatments against malignant cells [13].

LncRNA BORGs have been shown to function as
ABC suppressor genes or oncogenes, increasing
or decreasing ABC resistance to therapies such as
cisplatin, tamoxifen, docetaxel, and 5-FU [14].
As a result, there is a great prospect to create
IncRNA BORG-based cancer therapeutics that may be
used in clinical practice. Although research on IncRNA
BORGs and chemotherapeutic resistance is still in its
early phases [15], IncRNA BORGs may be viable candi-
dates for creating innovative techniques to resentise
cancer cells to chemo- or targeted therapy [16].

Breast cancer grading based on gene expression
has improved understanding of the molecular pathways
behind breast cancer and paved the way for therapy
prediction [17]. Luminal A cancers have a favorable
clinical outcome. Luminal B tumors are more aggressive
clinically, have a high recurrence rate, and have a dismal
survival rate [18].

We describe the functional pathways associated
with aberrant IncRNA BORG expression in ABCs,
as well as its therapeutic potential focused on iliness
recurrence.

Objective — evaluate long non-coding RNA expre-
ssion as diagnostic marker for disease prognosis and
prediction of treatment effect.

MATERIALS AND METHODS

A total of 40 advanced resistant breast cancer pa-
tients were divided into two groups: 1) Basal and Luminal
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nosutueHi (n = 20); 2) Luminal A (n = 20). Yci xBopi
OTpMMYBanu KOMMMEKCHe mNiKyBaHHSA 3a 3aranbHOMnpui-
HATMMM CTaHZapTaMu BiANoBigHO A0 NiATUMY.

Bbyno BusiBneHo napu B3aemogii LncRNA BORG,
Bkntoyatoum  LOC641518-LEF1,  FLJ35024-VLDLR,
LOC285972-pecnoHaep 2 peuenTtopa PeTUHOEBOI KUC-
notn (RARRES2) i enemeHT koHcTpykuii 10c peuenTtopa
LOC254896-TNF (TNFRSF10C).

MporHo3 GioiHdopmaTukM niaTBEpAMnM 3a Aono-
MOrow nonimepasHoi naHutoroBoi  peakuii  (MJ1P).
PHK LOC641518 npurHidyBano ekcnpecito PHK LEF1,
i TUM CaMMM 3HWXYBano PyxXNMBICTb Ta iHBa3il0 KNiTUH
paky rpygHoi 3anosu.

Byno BMKOHAHO UiNbOBUA TPAHCKPUMUINHWUIA MacuB
Ha 6aTbKIBCbKUX KMITUHAX Ta KMiTMHAX, L0 eKCNpPecyrTb
BORG IncRNA, D2.0R (noninnoigHi ER-no3nTtusHi/Her2-
NO3UTUBHI KNITUHW, 3i 3MOSIKICHNX HOBOYTBOPEHb rpyaHOT
3ano3un MuLli), BUpOLLEHi Ans KiNbKiCHOT OLiHKM eKcnpecii
TPaHCKPUNTIB, SKi, K Bi4OMO, BNAMBAKOTbL Ha LUMAXM,
noB’sa3aHi 3i CTapiHHAM, i TakMM YMHOM Ha 3aTPUMKY
pennikauii. Byno BusiBnNeHo, Lo okpeMi Mmegiatopy NoOHOB-
NEHHS KNITUHHOTO LMKITY, BKIKOYAK4M BU3HAHI cynpecopu
NyXnuH, HaaMipHO ekcnpecytTbeca B kniTuHax D2.0R,
ski ekcnpecytoTb INCRNA BORG. Takum 4mHoM, 3acToco-
ByBanu 10% FBS; 1% neHiyunin/ctpentomiumH 3 gona-
BaHHAM 1 r/Mn iHCyniHy, 3 noganbLUOK Cenekuielo Ha
3eouuHi (500 r/mn; Invitrogen). NoBHOPO3MipHMIA TpaH-
ckpunt BORG i myTaHTHI geneuii BORG 6ynu oTpumaHi Ta
BUKOPUCTaHIi Ans TpaHcdekuii knituH D2.0OR (noninnoigHi
ER-no3nTtunBHi/Her2-no3ntmBHi KNiTUHK, 3M0SIKICHOT MyX-
NWHW TPYAHOI 3arno3v MULLi) 3 NoJanbLUOK Cenekuieto
G418 (500 r/mn) ans BCTAHOBMEHHST CTaBINbHOI KMiTUH-
Hoi niHii. KoTpaHcagykuia neHTuBipycy VSVG kniTuH
D2.0R 3 Bektopom M2-rTTA Ta BekTopamu, WO npoay-
kytoTb BORG nig koHTponem enemeHTta Tet-Response,
npuseena 4o KOHTPONbOBaHOI JOKCULMKITIHOM eKcnpecii
BORG (pLVX-tight-puro). lNceBpoTunoBaHi BipyCHi Bek-
TOpWU BMKOPUCTOBYBanu Ans BucHaxeHHs BORG vy kni-
TvHax D2.A1 (HeraTuBHi No peuenTopy ecTporeHy Ta
/HER2, Pik3ca Tta p53 pukoro Tuny, 3 npodinem
TpaHckpunuii  «claudin-low» i npusHayeHHsaM niaTMny
Luminal B 3nosikiCHOT NyxXnuWHW FPyOHOI 3aro3n MuLi).
KnitnHn D2.OR TpaHcaykyBanu fNEeHTUBIPYCHOK TpaHC-
aykuieto BektopiB pGeneClip, Lo koayoTb HecneundiyHi
nocnigosHocti shRNA ab6o cneumdiudi gnsa BORG,
3 nojanblUOK Cenekuield Ha nypomiuunHi (5 mkr/mn).
sgRNA 6ynu po3pobrieHi 3 BUKOPUCTaHHSIM Au3aiiHy
CHOPCHOP gnsa HauintoBaHHA Ha pi3Hi ek3oHn TRIM28
i 3MeHwWweHHs 3B’a3yBaHHA SGRNA 3 MileHHo. MeHOMHy
OHK Buginanu 3 knituH 3a gonomoroto Quick gDNA
Miniprep Kit (Zymo Research), a reHoMHy AinsHKy, Ha AKy
HauineHi nesHi sgRNAs, amnnicikyBanu Ta cekBeHyBanu
3a gonomoroto MJIP ana BM3Ha4YeHHs reHOMHOI MyTaui,
BUKITMKAHO|T HEroMOMoriYHUM 3’€HaHHAM KiHLLiB.

LLlo6 gocnigMT NPOrHOCTUYHY TOYHICTL Knacudika-
Topa Ha ocHoBi MynsTu-INcRNA BORG, 6yno npoeegeHo
aHania 3a pgonomorotd naketa R «survival ROC».
BespeunaneBHa BMXMBaHICTb NpoaHarnisoBaHa Ha OCHOBI
metogy KannaHa—Mariepa, a norapudpmivyHun TecT, skui
NpoBOAMMM ANS OLiHKN CTaTUCTUYHOT 3HAYYLLIOCTi BiAMIH-
HOCTEM MK rpynamu, BUKOPUCTOBYBaNW [ANiS1 OUiHKK
BipOrigHOCTI acoujiauiin pi3HMX KMiHIYHMX, FICTOMNOrYHNX
i NaTonoriYyHMX XapakTepucTuK i3 BigNOBIGHMM rOPMO-
HanbHUM CcTaTycoM Micnsi  NepBUHHOI  XimioTepanii.
PerpeciitHy Mopenb Kokca BukopuctoByBanu Ang
GaratoakTopHOro aHanisy BWXuBaHHSA. Bynu oTpumaHi

B HER-2 positive (n = 20); 2) Luminal A (n = 20), were
obtained with overall survival compared with relapse-free
status patients. All patients received comprehensive
treatment according to generally accepted standards
in accordance with the subtype.

LncRNA BORG interaction pairings were disco-
vered, including LOC641518-LEF1, FLJ35024-VLD-
LR, LOC285972-Retinoic Acid Receptor Responder 2
(RARRES2), and LOC254896-TNF receptor member
10c (TNFRSF10C).

The bioinformatics prediction is confirmed by poly-
merase chain reaction (PCR) using clinical samples
from our hospital. LOC641518 RNA inhibits LEF1 RNA
expression and thereby lowers breast cancer cell motility
and invasion.

We performed a targeted transcriptional array on
parental and IncRNA BORG-expressing D2.0OR (polyploid
ER positive /Her2 positive cells, malignant neoplasms
of the mouse mammary gland) cells grown to quantify
the expression of transcripts known to influence sene-
scence-associated pathways, and thus recurrence
latency. Select mediators of cell cycle recurrence,
including recognized tumor suppressors, were found
to be over expressed in IncRNA BORG-expressing
D2.0R cells. Therefore, 10% FBS; 1% Penicillin/Strepto-
mycin supplemented with 1 g/ml insulin was used,
followed by Zeocin selection (500 g/ml; Invitrogen).
The full-length BORG transcript and mutant BORG
deletions were produced and utilized to transfect D2.OR
(polyploid ER positive/Her2 positive cells, malignant
neoplasms of the mouse mammary gland) cells,
followed by G418 (500 g/ml) selection to establish
stable cell lines. VSVG lentiviral co-transduction of
D2.0OR cells with M2-rTTA vector and vectors producing
BORG under control of the Tet-Response Element
resulted in doxycycline-controlled expression of BORG
(pLVX-tight-puro). Pseudotyping viral vectors were used
to deplete BORG in D2.A1 cells (estrogen receptor
negative and ErbB2/HER2 negative, Pik3ca and p53
wild type, with a ‘claudin-low’ transcriptional profile and
luminal B subtype assignment, malignant neoplasms
of the mouse mammary gland) D2.0OR cells were trans-
duced by lentiviral transduction of pGeneClip vectors
encoding non-specific shRNA sequences or those
specific for BORG, followed by puromycin (5 g/ml)
selection. sgRNAs were designed using the CHOPCHOP
design to target various exons of TRIM28 and reduce
sgRNA target binding. Genomic DNA was isolated from
cells using the Quick gDNA Miniprep Kit (Zymo Research),
and the genomic area targeted by particular sgRNAs was
PCR amplified and sequenced to determine the genomic
mutation caused by non-homologous end joining.

To investigate the prognostic accuracy of multi-
IncRNA BORG-based classifier, time-dependent receiver
operating characteristic analysis was performed using
the «survival ROC» R package. Relapse-free survival
was analyzed based on Kaplan-Meier method, and
the log-rank test was performed to assess the statistical
significance of the differences between groups, were
used to assess risk associations of various clinical
and histologic and pathologic characteristics with relevant
hormone status after primary chemotherapy. Cox reg-
ression model was used to analyze multivariable
survival analysis. Hazard ratios (HR) with their respective
95% confidence intervals were obtained. P value < 0.05
was considered statistically significant and reported for
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koedpiuieHTn BiporigHocti (HR) 3 BignosigHumn 95%
[oBipYMMK iHTepBanamu. 3HadeHHsa P < 0,05 BBaxanu
CTaTUCTUYHO 3HA4yLLMM NpPW OUiHLi 3aranbHoro edpek-
Ty Ana daktopiB 3 Ginbl HiX ABOMa kaTteropisiMu. Yci
CTaTUCTWUYHI TECTU NPOBOAWM 3a AOMNOMOroOK Nnporpam-
Horo 3abe3neyeHHst R «survival ROC», (Bepcis 3.5.0).

OuikyBaHa KymynsiTUBHa 3axBoploBaHiCTb Ha PI3
ONns Hawoi gocnigxyeaHoi nonynsuii 6yna oTpumaHa
Ha OCHOBI BIKOBMX MOKA3HWKIB 3axBOPHOBaHOCTI Ha PI3
Ta CMEepTHOCTI Big YCiX MPUYMH Ceped >KiIHOYoro Hace-
neHHs YkpaiHu 3a gonomorow Metoay XakyniHeHa
(koedilieHT BIAHOCHOTO BWXXMBAHHS, LWO BUKOPUCTOBY-
€TbCA B NOMYyNAUIMHUX peecTpax paky Ans KanbKynsauii
LIaHCIB BWXMBAHOCTI MauieHTIB 3a YMOBMU, WO iX pak €
€aVHUM akTopom iX cmepTi. Pesynbratu HellogaBHO
3anponoHOBaHMX METOAIB CTaHgapTu3auii 3a BikoM
MOXHa pPO3yMiTW SIK CNiBBIOHOLLEHHS MiDK CNOCTepexyBa-
HUMW Ta OYiKyBaHMMM NponopuisiMn BuxuBaHHs) [19].

KymMynsiTUBHY 4acToTy BifmnoBigHOrO ropMOHarbHOro
ctatycy 3a cratycom BORG HER2 Tta IncRNA ouiHto-
Banu 3a gonomoroto OR ropmoHanbHoOro crartycy ans
ctatycy BORG HER2 Tta IncRNA Ta KkymynatMBHOro
pY3UKy BiAMOBIAHOIO FOPMOHANbLHOIO CTaTycy ANs BCiX
JocnigxyBaHUX NauieHTiB.

PE3YABTATH TA iX OBFOBOPEHHS

MokasaHo, wo Bucoka ekcnpecis 6inka BORG IncRNA
Ma€e HavBULLy KOpensuilo 3 HeraTUBHWM rOPMOHAaNbHUM
ctarycom [OR = 2,79; 95% posipunii iHTepsan (95% [l),
1,27-4,20]. Kpim Toro, rinepekcnpecia HER2 (OR = 1,65;
95% [Al, 1,26-2,13) 6yna nos’si3aHa 3 NO3UTUBHUM rop-
MOHanbHUM cTaTycoMm. [lauieHTM 3 HasBHOK BUCOKOIO
ekcnpecieto HER2/IncRNA BORG manu B4eTBEPO BULLMIA
MOKasHWK HeraTMBHOrO rOPMOHANbHOrO CcTaTycy, MopiB-
HAHO 3 nauieHTamyn 3 HER2-HeraTMBHOK/HM3LKOK €eKC-
npecieto INcRNA BORG, i 3a ouiHkamn 16,4% kymyns-
TMBHOIO PU3NKY PO3BUTKY peunamBy Yyepes 2 poku (puc. 1).
Omxe, nosutueHi Mapkepn HER2 Tta IncRNA BORG
Oynu noB’sA3aHi 3 pO3BUTKOM peLnanBY 3aXBOPIOBaHHS.

overall effect for factors with more than two categories.
All statistical tests were performed with R software
(Version 3.5.0).

The expected cumulative incidence of breast cancer
for our study population was derived from age-specific
breast cancer incidence and all-cause mortality rates
in the Ukrainian female population using the Hakulinen
method (the relative survival ratio is frequently used in
population-based cancer registries to calculate patients’
chances of living if their cancer were the only factor in
their demise. Results from recently proposed new
age-standardization techniques can be understood
as ratios between observed and anticipated survival
proportions) [19].

Cumulative incidence of relevant hormone status by
HER2 and IncRNA BORG status was estimated using
the hormone status ORs for HER2 and IncRNA BORG
status and cumulative risk of relevant hormone status
for all researched patients.

RESULTS AND DISCUSSION

High IncRNA BORG protein expression was shown to
have the highest correlation with negative hormone status
[OR =2.79; 95% confidence interval (95% Cl), 1.27-4.20].
Furthermore, HER2 overexpression (OR = 1.65; 95% ClI,
1.26-2.13) was linked to positive hormone status.
Patients with HER2 positive//[ncRNA BORG present
high expression had a fourfold increased risk of negative
hormone status compared to patients with HER2 nega-
tive/IncRNA BORG low expression, and an estimated
16.4% cumulative risk of recurrence developing rele-
vant at 2 years (Figure 1). So, the positive markers
HER2 and IncRNA BORG were associated with
recurrence to develop.

0.6-
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Cum Survival

0.29

0.0

Group
high
lonwe
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= low-censored

+ + +

T T
0 6 12
Menths

Puc. 1. 3aranbHa BUxmMBaHiCTb NpoTAroM Asox pokiB nauieHTis 3 HER2 noantunsHoto/INcRNA BORG Bucokoto ekcnpecieto
nopiBHsHO 3 nauieHTamu 3 HER2 HeratusHoto/INCRNA BORG HM3bKOO ekcnpecieto
Fig. 1. Cumulative survival at 2 years patients HER2 positive/IncRNA BORG high expression
compared to patients with HER2 negative/IncRNA BORG low expression

OtpumaHi GaratodpakTopHi gaHi nigTBepgunu, LWo
IncRNA BORG Hes3anexHo Big ropmMoHanbHOro craTycy
Takox Byrna cunbHO NoB’A3aHa 3 iIMOBIPHICTIO PeLMAanBY.

Multivariable findings of variables independently
lin-ked with future hormone status — in multivariable
analysis, IncRNA BORG was also strongly associated
with the likelihood of recurrence.
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3axBoptoBaHHA Oyno noB’sisaHe 3 MiABULLEHOO
ekcnpecieto INcRNA BORG y noegHaHHi 3 rinepekcnpe-
cieto HER2 (LR %2 = 5,74; OR = 4,09).

KombiHauis HER2 ta IncRNA BORG 6yna ogHakoBo
noe’sisaHa 3 BIAMNOBIAHUM FOPMOHANBHUM CTaTyCOM,
ane 3 HWwx4MM cniBBigHoweHHsM (LR %2 = 4,98;
OR =4,63), (puc. 2)

Disease was related with increased IncRNA BORG
expression in conjunction with HER2 overexpression
(LR 2 =5.74; OR = 4.09).

The combination of HER2 and IncRNA BORG was
equally related with relevant hormone status, but with
a lower ratio (LR %2 = 4.98; OR = 4.63), Figure 2.

p<0,05

Puc. 2. Ekcnpecis BORG IncRNA, Hagekcnpecis HER2 i BignoBigHui ropmoHansHuii ctatyc
Fig. 2. Conjunction INcRNA BORG expression, HER2 overexpression and relevant hormone status

CimaecaT BiOCOTKIB ypaxeHb, MOB’A3aHUX i3 XiMio-
PE3NCTEHTHICTIO Ta peunamBom (28 nauieHTiB), manm
Bucokni piBeHb INCRNA BORG. VY 3paskax 3 BUCOKMM
pieHem ekcnpecii INcRNA BORG, 34% Bunagkis Oynu
HER2-no3nTtnBHMMK, a 37% — Hi (puc. 3).

lnepekcnpecia HER2 3a3Bnyan acoujtoBanacs 3 Bu-
cokum piBHem ekcnpecii INcRNABORG. Husbka ekcnpecis
IncRNA BORG, 3 iHworo 60Ky, He Oyrna noe’si3aHa 3 Hafg-
MipHoto ekcnpecielo HER2. Kpim Toro, pocnimkeHHs
aanux IMX Big 20 nauieHTiB i BignoBigHMX nepLunx nap
(rinepekcnpecii HER2 3 Bucokum pisHem INcRNA BORG)
nokasano, uwo 13 nauieHTiB i3 HER2-nosntuBHuUm/
INncRNA BORG [eMOHCTpYTb BMCOKY eKCrpecito Haby-
TOro ropmoHanbHoro crartycy. 35% nauieHTiB Manu
ER-HeraTtuBHy ximiopesncTeHTHy XxBOpoOy Ta peunams.

BORG

The seventy percent of lesions linked with chemo-
resistant and recurrence (28 patients) had high levels
of the IncRNA BORG. In this sample of INcRNA BORG
high expression lesions, 34% were HER2-positive,
and 37% were not (Figure 3.)

Overexpression of HER2 was commonly associated
with high levels of IncRNA BORG expression. Low
IncRNA BORG expression, on the other hand, was unre-
lated to HER2 overexpression. Furthermore, a study of
IHC data from 20 patients and matched | pairings (hyper-
expression of HER2 with a high level of IncRNA BORG)
revealed that 13 patients with HER2-positive/
IncRNA BORG exhibit high expression acquired
a hormone status. 35% of patients had an ER-negative
illness chemoresistant and recurrence Figure 3.

HER

= BOAG high expression ® BORAG low expression

a)

= HER high = HER low = HER neg

b)

Puc. 3. 3anexHicTb po3BUTKy XiMmiope3ncTeHTHOCTI Ta peunamsy BiA: a) ekcnpecii INCRNA BORG; b) ekcnipecii HER2
Fig. 3. Chemoresistance and Recurrence development dependence on: a) IncRNA BORG expression; b) HER2 expression

OGroBopeHHs

OTpumaHi pgaHi cBigyaTh, WO aHOMarnbHa €Kc-
npecia BORG TicHo Bignosigae TtpaHcdopmadii Ta
po3BMTKY KniTH PI3, a Takox XimMiope3nCTeHTHOCTI
Ta peumamBy. [lokasaHo, wo ekcnpecia LncRNA
BORG TicHO noB’si3aHa 3i CTyneHem >KOpPCTKOCTi
MiKpocepeaoBuLLa, a TaKoX arpecuBHICTIO KOXHOrO
OKpEeMOoro noxigHoro.

Discussion

Our data show that abnormal BORG expression
closely corresponds with breast cancer cell transfor-
mation and development, as well as chemoresistant
and recurrence. LncRNA BORG expression was shown
to be closely connected to the degree of microenvi-
ronmental stiffness as well as the aggressiveness of
each individual derivative.
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[Moka3aHo, WO XxapakTepucTuku enitenianbHOro me-
3eHximanbHoro nepexony (EMT), a Takox TpaHCKpUNUinHi
03HaKW, MOB’'A3aHi 3 TakUMW arpecuBHMMU NiATMNAMMU,
Ak OasanbHonoaioHuin Ta Luminal B, 36arayeni knitu-
Hamn D2.0OR, ski ekcnpecytots INcRNA BORG. BORG
cnpuse 3nNosKiCHIN TpaHcdhopMalii Ta po3BUTKY arpecus-
HUX XapakTepucTuk npu nowwmpeHomy PI3, wo
Bignosigae Peperstraete E [20] — kniTuHHa niHia D2.A1
HanexuTb OO0 NioMiHaNbHOro nigTUNYy, Ta MNoB’si3aHa
3 MOraHUM MNPOrHO30M Y XBOPWUX Ha TPWYi HeraTMBHWUIA
Pr3. basywouncb Ha uUMX AaHUX, MW NPUNYCTUNK, LLUO
oHKkoreHHa akTuBHicTb INcCRNA BORG HeobxigHa ans
XiMiOpe3nCTeHTHOCTI Ta po3BUTKY peuunamsy PI3,
a Gooding A Ta Parker K [21, 22] — npomeTacTaTnyHa
ekcnpecia IncRNA BORG (BMP/OP-Responsive Gene)
CUNbHO  30inblUyeTbCA B KMITUHAX TpU4i Heratue-
Horo PI'3 (TNBC), ski nigaalTbCsi BNAMBY HaBKOMMULL-
HbOro cepefioBvLia Ta XiMioTepaneBTUYHMX CTPECOopiIB,
TvnoBux Ans knituH TNBC npoTtarom ycboro MeTa-
cTatuyHoro kackagy. Lo6 6e3nocepeaHbo  OUIHWUTU
3patHicTe BORG cnpuaTn camoBigHOBNEHHIO Ta poOCTy
cToBbypoBmx knitnH PI3 (BCSCs), mu nigaaBanu 6atb-
KiBCbKi KniTMHM Ta knituHM D2.OR, Wo ekcnpecyoTb
BORG, aHanidy ekcTpemManbHOro oGMEXy4oro pos-
BegeHHsi (ELDA).

Ekcnpecis LncRNA BORG 6yna 6inblu noLmpeHoto
B arpecuBHUX MigTUNAX NepPBUHHOI NyXnuHK (6asanbHuii
i ntoMiHanbHUA B), Hix y Ginbw «MnsBux» nigTunax Pr3
(ntomiHanbHun A).

AHomanbHa ekcnpecis INcRNA BORG y nauieHTiB i3
nporpecytoummMm P38 Moxe CNpUYMHUTU PE3UCTEHTHICTb
3aXBOPIOBAHHS Ta PeUMOUB, CMpUSOYMM peuuamBy na-
TEHTHUX KMITWH in vitro Ta in vivo. [Nka3aHo, Wo ekcnpecis
IncRNA BORG 6yna 3Ha4HO BULLOK Y NaLieHTiB 3 NoLUm-
peHMM pakoM, SKi Manu LIBMAOKUA peunamB y TepMiH
[0 [ABOX POKiB, MOPIBHSIHO 3 TMMW, Y KOO NMOBEPHEHHS
XBOpPOOW MNpOTAroM TOrO X camoro nepiogy He 6yno.
| ak ctBepoxytoThb Braicu C Ta cniBaBT. [23] AocnifKeHHs
kpuoi ROC nokasanu, wo IncRNA BORG moxe 6yTn
BMKOPUCTaHa $K MOXNMBMK Giomapkep nOns po3pis-
HEeHHsA 60asanbHuUX i noMiHanbHUX B niatunie  Big
300pOBUX KOHTPOIbHUX.

Mpu nowwupeHHomy PI3, ae Hapasi BiACYTHI xopoLui
NPOrHOCTWUYHI Ta NPOrHO3Hi Giomapkepu, NepBUHHI Nyx-
nuHK ekcnpecytoTb arpecuBHi knituHn INcCRNA BORG,
AKi CNPUAHATAMBI OO0 (QOPMYBaHHSA KIiHIYHO 3HAYyLLMX
BTOPUHHUX YpaxkeHb. 3yCUnns, CkepoBaHi Ha NPUrHiYeHHS
INcRNABORG, MoxyTb OyT1 KOpUCHUMYM A5 3anoGiraHHS
KNiTUHHIA XiMiIOPE3UCTEHTHOCTI Ta peuuamey, 0cobnMBO
B KIiTMHAX, sIKi 3HaxogATbCA B CTaHi cnokoto. [1poBoasTbca
€KCMepVMEHTU ANs BUBYEHHS TepaneBTUYHOIO MOTEH-
uiany IncRNA BORG y mogensx AOKNiHIYHOro nikyBaHHS.
Mwu oTpumanun xopowli NOTEHLiNHIi NPOrHOCTMYHI MOKas-
HukK 3 TecTy ekcnpecii INcRNA BORG ans 3actocyBaHHA
B iHOuWBiQyanbHin cTpaTudikauii  pu3nKy nauieHTiB.
Ha HacTynHoOMy eTani Ui NPOrHOCTUYHI Mapkepu MaroTb
OyTv nigTBEpPMXEHi B He3anexHnx Habopax gaHux, wob
BiAPI3HUTM CNPUSATNKBI Ta NOTEHLAHO 3ryOHi yMOBMW.

BUCHOBKHU

Byno BWABMNEHO MNPOrHOCTUYHY 3HAYYyLWiCTb BW3Ha-
yeHHsi INcRNA BORG, wo mae noteHuian ans nokpa-
LLEHHS KIiHIYHOI 4ONOMOrM XiHKaMm 3 MOLUMPEHNM pakoMm
rpyaHol 3anosu.

Epithelial mesenchymal transition (EMT) characteris-
tics, as well as transcriptional signatures associated with
aggressive, basal-like, and Luminal B breast cancer,
were shown to be enriched in IncRNA BORG-expressing
D2.0R cells. BORG promotes malignant transformation
and the development of aggressive characteristics in
advanced breast cancer, that corresponds Peper-
straete E [20] the D2.A1 cell line belongs to the
luminal-like subtype, has been linked to a poor outcome
in triple-negative breast cancer patients. Based on
the data, we hypothesized that the oncogenic activities
of IncRNA BORG are required for breast cancer
chemoresistance and recurrence, and Gooding A and
Parker K [21, 22] pro-metastatic IncRNA expression
BORG (BMP/OP-Responsive Gene) is highly increased
in triple-negative breast cancer (TNBC) cells exposed to
environmental and chemotherapeutic stressors typical in
TNBC cells throughout the metastatic cascade. To directly
evaluate the capacity of BORG to promote the self-
renewal and growth of breast cancer stem cells (BCSCs),
we exposed parental and BORG-expressing D2.0R
cells to extreme limiting dilution analysis (ELDAS).

LncRNA BORG expression is more prevalent in
aggressive primary tumor subtypes (Basal and Luminal B),
than in more indolent BC subtypes (Luminal A).

Abnormal IncRNA BORG expression in advanced
breast cancer patients may cause the illness to resistance
and recur, promoting latent cells to recurrence compe-
tence in vitro and in vivo. IncRNA BORG expression
was shown to be considerably greater in ABC patients
who experienced fast recurrence, < 2 years, in com-
parison to those who did not relapse throughout the same
time period, and like results Braicu C et colleagues [23]
the ROC curve study revealed that IncRNA BORG might
be used as possible biomarkers for distinguishing
Basal and Luminal B subtypes from healthy controls.

Primary tumors expressing INcRNA BORG aggressive
cells, that are susceptible to forming clinically meaning-
ful secondary lesions, notably in ABCs where good
prognostic and predictive biomarkers are currently
lacking. Inhibiting IncRNA BORG, such efforts might be
useful in preventing cell chemoresistance and recurrence,
particularly in cells that are dormant. Experiments are
under conducted to explore the therapeutic potential
of IncRNA BORG in preclinical treatment models.
We obtained good potential prognostic indicators from
the IncRNA BORG expression test for application in
individualized patient risk stratification. As a following
step, these prognostic markers must be confirmed in
independent datasets in order to distinguish between
innocuous and potentially harmful conditions.

CONCLUSIONS

We discovered a predictive function for IncRNA
BORG for identification, which has the potential to
enhance clinical care of women with ABC.
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XKiHkn, B Akmx nyxnuHn 6ynu HER2-no3utnBHMMU
Ta 3 Bucokot ekcrnpecieto IncRNA BORG, wmanu
B YOTUpPM pa3n OBinbluy 4acToTy noAanbLIoro ropmMo-
HanbHOro crtatycy, HiX XiHkm 3 HER2-HeratuBHumMun/
INcRNA BORG ypaxeHHsIMY 3 HU3bKOIO eKCrpeci€eto.

Bucoka ekcnpecis HER2-no3utueHoi/IncRNA BORG
Oyna noe’sizaHa y ER-HeraTMBHMX nyxnunHax 3 XiMio-
pPe3nCTEHTHICTIO Ta peunamBoM. Hawi pesynstatv nig-
KpecnolTb HeobxigHicTb ouiHkM ekcnpecii 6inka HER2
Ta IncRNA BORG ans ouiHkM MMOBIpHOCTI peunanBy
3axBOpIOBaHHA y nauieHTiB 3 nowupenum PI3 nicns
OiarHoCTMKM Ta Tepanii.

MauieHTn 3 Husbkoto ekcnpecieto INCRNA BORG
Manu 4acTtoTy XiMiOpe3MCTEHTHOCTI Ta BUCOKOrO PU3UKY
peunanBy, ekBiBaneHTHY Takil B 3aranbHiln nonynsii.
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Women with HER2-positive/IncRNA BORG high
expression lesions had a fourfold greater frequency
of subsequent hormone status than women with
HER2-negative/IncRNA BORG low expression lesions.

High HER2-positive/IncRNA BORG expression was
linked to ER-negative disease chemoresistance and
recurrence. Our findings highlight the necessity of
assessing protein expression of HER2 and IncRNA
BORG to evaluate the probability of disease recurrence
in ABC patients following diagnosis and therapy.

Patients with low IncRNA BORG expression had
chemoresistance and a high recurrence risk that is
equivalent to the general population.
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Prospects for further research

Further research will allow to personalize treatment regimens
and improve the results of anticancer therapy and the survival
of patients. Identification of INcRNA BORG has the potential
to improve clinical care for women with advanced breast cancer.
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