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2. Assessment of the prognostic and predictive value of CXCL13 in breast cancer in young patients

Pedepar/aHoTanis:

1. MeTo0 nocmiaKeHHs 6yJ10 OOIPYHTYBAaTU [OLiIbHICTh BUKOPUCTAHHS NT0Ka3HuKiB ekcrpecii CXCL13 nis oniHku
arpecHUBHOCTI nepediry Ta MporHo3yBaHHs €(EeKTUBHOCTI He0a IOBAaHTHOI NOJIiXiMioTeparlii y XBOpUX Ha paK
IPYy[HOI 3271031 MOJIOZOTO BiKy. Ha nepiiomy etari po60Ty IpOBeAeHO [OPiBHAIbHUI aHasli3 epeodiry
3aXBOPIOBAHH4 V IaLliEHTOK MOJIOLOTO BiKYy Ta CTapIIOi BIKOBOI IPYIN 3aJIEXKHO Bill MOJIEKYJISPHOTO MiATUILY
IMyXJIMHU. 30KpeMa, [IPOaHaliz0BaHo AaHi 76 XiHOK BikoM 10 40 pokiB i 97 nanieHToK CTapuX 3a 55 POKiB i3
JIoMiHanbHUM A mipTunom, 108 ta 101 BinnosigHO — i3 mominanbauMm B migTunom, 33 ta 56 — i3 HER2 /neu-
NIO3UTUBHUM IiJTUIIOM, & TaKOX 27 i 56 MallieHTOK BiAIIOBITHMX BiKOBUX I'PYII i3 NOTPiliHO HeraTuBHUM PI'3.
[TokasaHo, 1110 NYXJIMHY JIIOMIHAJILHOTO b MOJIEKYJISIPHOTO MiATUILY Y NALi€HTOK MOJIOZOrO BiKy XapaKTepU3YIOTbCS
6inbLI arpeCUBHUMU KJIiHIYHUMY O3HAKaMU, BiMiHHOCTSIMU NIPOJTiepaTUBHOI aKTUBHOCTI, Y4aCTOTH

METaCTaTUYHOTO YPAKEHHS PEeTiOHapHUX JIiIMPATUYHUX BY3JIiB Ta OCOOJIMBOCTSIMU BifITIOBi/li HA HEOA] IOBAHTHY



nosiximioreparito. OTpyMaHi pe3yJbTaTy LOBEJIN JOLIIbHICTD MTOLIYKY MOJIEKYIIPHUX MAapKePiB, 30aTHUX
BigoOpaskaTy 6i0sIoriyHi 0CO6IMBOCTI HOBOYTBOPEHB Y Lii€i KaTeropii XBOpUX i MifBUIIUTYU TOUYHICTb IIPOTHO3YBaHHS
eeKTUBHOCTI JIiKkyBaHHS. Y NofanbuoMy B cucTeMi in silico gocaimxeno excrpecito CXCL13 y nyxJIMHHINA TKaHWHI
PI'3 na piBui MPHK. I[Tokasano, mo ekcrpecisg CXCL13 acouiloeTbCs 3 KIiHIKO-IIaTOJIOTIYHUMU XapaKTEPUCTUKA-MU
IIYXJINHHOTO IIPOLIECY, MOJIEKYJISIPHUMU HifgTunamu PI'3 Ta nokasHMKaMy BUKMBAHOCTI NALiEHTOK. [IpofgeMoHCcTpo-
BaHO 3B’130K piBHiB ekcnpecii CXCL13 3 e)eKTUBHICTIO HE0A[ IOBAaHTHOI aHTPALUKJIiH-BMiCHOI noJstixiMioTeparii, 1o
HiATBEPAUIIO IIEPCIEKTUBHICTD LIbOIO XEMOKIiHY 1K KOMIIOHEHTa MOJIEKYJIsIpHOI cTpaTugikalii xsopux. HacTynHum
€Ta-TIOM BUKOHAHO iMyHOTiCcTOXiMiYHe nociimkeHHs ekcrnpecii CXCLI3 y nyx/IMHHINA TKaHWHI eX vivo. Y
IIPOCIEKTHUBHY YaCTUHY AOCiIKeHHs BKI0YeHO 120 xiHOK. EQeKTUBHICTh Heoa ' loBaHTHOI Teparlii OLliHI0OBaJIu B
IVHaMilli KO>KHI 2 IMK/M 32 faHumu mamorpadii BignosigHo no kputepiis RECIST 1.1, a cTymniHb J1iKyBaabHOTO
natomop¢ o3y MyxJIMHYU BU3Ha4au 3a mkano Miller-Payne. IIpogemMoncTpoBaHo HasBHiCTh CXCL13-n03UTUBHUX
KJIITUH Y IyXJIMHHOMY MiKPOOTOY€HHI Ta MOKa3aHO iX 3B$130K i3 KJIiHIKO-MOP(OJIOTiYHNMHU XapaKTePUCTUKAMU
HOBOYTBOPEHB. JlJoBeneHO, MO KisbKicTh CXCL13-NI0O3UTUBHUX KJIITUH BiIPi3HSAETHCA 3a1€KHO Bif, BiKy Mal[i€HTOK,
MOJIEKYJISIPHOTO MiATUIY NYXJIUH i epeKTUBHOCTI He0a I0BaHTHOI NoJlixiMioTeparnii. OTpuMaHi pe3yibTatu
nigTBepauau KiaiHiyHy 3Hauymicts CXCLI3 sk Mapkepa, o Binobpakae 6i0710ri4Hi 0COGIMBOCTI IyXJIMHHOTO
MiKpOOTOYE€HHSI. 3 BUKOPUCTaHHAM 6i0iHOpMaTHIHMX HifXoxiB ineHTHdikoBaHO MiKpoPHK, noteHuifiHO 3any4yeHi
Io perynsuii ekcrpecii reHa CXCL13. Y pesysbTaTi npoBefeHoro in silico aHasnizy nokasaso, 1o MikpoPHK-26b-5p
ta MikpoPHK-186-5p € nepcrnexkTUBHUMU KaHIUATaMU Ha poJb perysatopiB CXCL13 Ta MOXYTb MaTH KIIiHIYHY
3HauywicTs npu PI'3. [loBeneHo 3B'130K piBHIiB ekcrpecii MikpoPHK-26b-5p ta mikpoPHK-186-5p 3 kiiHiko-
MOP@OJIOTIYHMMH XapaKTePUCTUKAMU MyXJIMHHOTO TPOLECY, CTAJi€10 3aXBOPIOBAHHSI, CTaTyCOM YPa’K€HHS
perioHapHuUx JiM(aTUYHUX BY3JiB Ta MOJIEKYJISIpHAMU HigTunamu PI'3, a 3MiHM exkcripecii fociIKyBaHUX

MikpoPHK MOXyTb Bifo6paxkaTt POPMYBAHHSI PE3UCTEHTHOCTI MMyXJIMH [0 aHTPALUKIIiH-BMiCHAX CX€M JIiKyBaHHSI.

2. The aim of the study was to substantiate the feasibility of using CXCL13 expression indicators to assess the
aggressiveness of the disease course and to predict the effectiveness of neoadjuvant polychemotherapy in young
breast cancer patients. The first stage of the study included a comprehensive analysis of the clinical and
morphological characteristics of the tumor process in BC patients of different age groups, as a result of which the
presence of significant age-related differences in the course of the disease was demonstrated. In particular, the
data of 76 women under 40 years of age and 97 patients older than 55 years with the luminal A subtype, 108 and
101, respectively, with the luminal B subtype, 33 and 56 with the HER2 /neu-positive subtype, as well as 27 and 56
patients of the respective age groups with triple-negative BC were analyzed. It was shown that tumors of the
luminal B molecular subtype in young patients are characterized by more aggressive clinical features, differences
in proliferative activity, the frequency of metastatic involvement of regional lymph nodes, and peculiarities of the
response to neoadjuvant polychemotherapy. The obtained results proved the feasibility of searching for molecular
markers capable of reflecting the biological features of neoplasms in this category of patients and increasing the
accuracy of predicting treatment effectiveness. Subsequently, CXCL13 expression in BC tumor tissue at the mRNA
level was studied in silico. As a result of the performed bioinformatic analysis, it was shown that CXCL13
expression is associated with such clinicopathological characteristics of the tumor process as molecular subtypes
of BC and patient survival indicators. A relationship between CXCL13 expression levels and the effectiveness of
anthracycline-containing NACT was demonstrated, which confirmed the promise of this chemokine as a
component of molecular stratification of patients. The next stage included an immunohistochemical study of
CXCL13 expression in tumor tissue ex vivo. The prospective part of the study included 120 women with stage I1-1II
BC. The effectiveness of NACT was assessed dynamically every 2 cycles according to mammography data in
accordance with RECIST 1.1 criteria, and the degree of therapeutic tumor pathomorphosis was determined using
the Miller-Payne scale. As a result of the performed analysis, the presence of CXCL13-positive cells in the tumor
microenvironment was demonstrated and their association with clinicopathological characteristics of neoplasms
was shown. It was proven that the number of CXCL13-positive cells differs depending on patient age, tumor
molecular subtype, and the effectiveness of neoadjuvant polychemotherapy. The obtained results confirmed the
clinical significance of CXCL13 as a marker reflecting the biological features of the tumor microenvironment. As a



result of the in silico analysis, microRNA-26b-5p and microRNA-186-5p were shown to be promising candidates for
the role of CXCL13 regulators and may have clinical significance in BC. As a result of the analysis of microRNA-26b-
5p and microRNA-186-5p expression in tumor tissue, age-related features of their regulation were demonstrated.
It was shown that tumors of young patients are characterized by a specific expression profile of the studied
microRNAs. An association of the expression levels of microRNA-26b-5p and microRNA-186-5p with
clinicopathological characteristics of the tumor process, disease stage, status of regional lymph node involvement,
and molecular subtypes of BC was proven.Special attention was paid to the assessment of the predictive
significance of the studied microRNAs. The analysis demonstrated an association between microRNA-186-5p
expression levels and tumor sensitivity to NACT. It was shown that changes in the expression of the studied
microRNAs may reflect the development of tumor resistance to anthracycline-containing treatment regimens.
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