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Pedepar:

1. Incepranis NpUCBsAY€HA BU3HAUYEHHIO Ta ileHTU(iKallii KJII0UOBUX JIAHOK CUCTEM KJIITUHHUX CUTHAJIbHUX
KaCKaJliB Ipy XpOHIiYHOMY B-kiiTuHHOMY siMoieiikosi (XJ1JT). BUKOpUCTOBYI0YM MOJIEKYISIPHO-06i0JI0TiuHi,
iMyHoOJI0TiuHI, 6i0iHpOpMaTUYHI METOLIM Ta METOU CTAaTUCTUKU, OyJI0 BCTAHOBJIEHO, 110 PSJ, T€HiB, SIKi MOXKYThb
iHyKyBaTUCS B PE3yJIbTaTi akTUBallii KJIiTUHHOTO curHaabHoro uuigxy TGFB-SMAD2 /3, a came BCL2L1 (BCL-XL),
CCND2 (Cyclin D2), ID1i MYC, € Tako>X reHaMU, 3aJIe;KHUMU Bif, akTuBaii msaxy IL2-JAK-STAT2 /5. [TokasaHo, 1o
piBeHb excnpecii MPHK reHis, siki MOXKYTb TPaHCAKTHMBYBATHCS BHACIOK aKTUBALlii [IUX JBOX CUTHAJIbHUX LJISIXIB,
3HAYHO 3HIKEHUH y KilitnHax XJIJI nopiBHsAHO 3 B-kiiTuHamu nepudepruyHoi KpoBi 310pOBUX AOHOPIB. Briepiue
BCTaHOBJIEHO, 1110 OJHUM i3 MeXaHi3MiB iHakTuBallii curHasbHOro MIAXy TGFB-SMAD y JIefiIKeMiYHUX KITlITUHAX [TPU
XJIJI € Hu3bKa ekcrpecisa npoteiny SMADZ, a TakOX BiICYTHICTb I€PHUX reTepogumepi npoTeidiB SMAD3 i
SMAD4. [TpuuunHoto iHribyBanHs curHanpHoro uuisaxy IL-2-STAT (JAK-STATS) y kinitunax XJIJI Moxke 6yTH HU3bKUM



piBeHb pocopuintoBanHs npoTeiniB STATS a6o 1oro BifiCyTHICTD Y jlelikeMiuHuX KiliTuHaX. [TokaszaHo, mo saepHi

nporeinosi komekcu i3 STATS BificyTHI y JIEIKO3HUX KJIITHHAX.

2. The present dissertation work is devoted to identification of key molecules of the cellular signaling cascades that
are altered at a basal level at chronic lymphocytic leukemia (CLL). In result of our work, several key links of the
signaling cascades in CLL were identified, using methods of molecular biology (quantitative polymerase chain
reaction (QPCR), JPCR on microarrays), immunology (immunofluorescence analysis), bioinformatics and statistics.
We found that several genes, that are induced by activation of the TGFB-SMAD2 /3 cellular signaling pathway at
the basal level, namely BCL2L1 (BCL-XL), CCND2 (Cyclin D2), ID1 and MYC, are also dependent on activation of the
cellular signaling pathway IL2-JAK-STAT2 /5. We found that expression of genes, transactivated upon activation of
these two signaling pathways, is reduced significantly at mRNA levels in CLL cells, compared to B cells of
peripheral blood of healthy donors. Using the obtained microarray data, together with the data from a
bioinformatics analysis, we demonstrated that the cellular signaling pathways TGFB-SMAD2 /3 and IL-2-STAT2 /5
(JAK-STATS5) are not functional at the basal level in B lymphocytes of CLL patients. We found that one of the
inactivation mechanisms of the TGFB-SMAD signaling pathway in leukemic cells is low expression (below the
possible level of its detection by immunofluorescence analysis) of the SMAD2 protein, as well as the absence of
nuclear heterodimers of SMAD3 and SMAD4 proteins. Inhibition of the IL-2-STAT signaling pathway (JAK-STAT5)
at the basal level in CLL cells may be due to low phosphorylation level or complete absence of phosphorylation of
STATS proteins (STAT5A and STAT5B) in leukemic cells. Unlike in B-cells of healthy donors, expression of the
STATS5A protein was low in the patient CLL cells. As we have previously shown, the IL-2-STAT5 (JAK-STAT5)
signaling pathway is inhibited in CLL cells. Noteworthy, the STATS protein (isoforms A and B) showed basal levels
of phosphorylation in the control samples, i.e. B cells of healthy donors. The phosphorylated protein was observed
almost exclusively in the nucleus. Moreover, STAT5 formed large nuclear inclusions, but a proportion of protein
was observed in the cytoplasm as well. Of note, the signals of phosphorylated STAT5 and STAT5A were partially
co-localized in the nucleus, indicating activation of the IL-2-STAT5 (JAK-STAT5) pathway in B cells of healthy
donors. In contrast to the pattern observed in B-cells of healthy individuals, in CLL cells a very low signal of the
phosphorylated STATS5 proteins was observed. The expression levels of the STAT5A protein were quite low as well.
Noteworthy, when the STATSA signal was rather high, phosphorylation was not detected. Moreover, the
phosphorylated form was localized almost exclusively in the cytoplasm. The STATSA protein shows cytoplasmic
localization, indicating the absence of complexes in the nucleus that activate /repress transcription of the STAT5-
dependent genes. Thus, we assumed that the STAT5A protein nuclear complexes, which usually transactivate
STATS-responsive genes, are not formed in B-lymphocytes of CLL patients. Hence, inhibition of the IL-2-STAT5
pathway in CLL cells is caused by a lack of the STATS proteins phosphorylation and /or the absence of the active
STAT5SA transcription complexes in the nucleus of CLL cells. Thus, we have shown, for the first time, that two
cellular signaling pathways - TGFB-SMAD2 /3 and IL-2-STAT2 /5 - are not active at the basal level in CLL cells. We
proposed a scheme, explaining inhibition of these signaling cascades.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IliZCyMKH BOCiI>KEeHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:



BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Kamy6a OneHa BitasniiBHa

2. Kashuba Olena V

KBasigikanis: 1. 6. 1., 14.01.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Tenerees 'enHanin IMUTpOBUY

2. Telegeev Gennadiy D.

KBasigikamis: 1. 6. 1., 03.00.03
Imentudikarop ORCID ID: He zacTtocoyeTrbes
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. CuBax Jl1060B AnppiiBHa



2. Syvak Lubov A.

KBasidikamis: 1. men. u., 14.01.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kapaman Ouibra MuxansiBHa

2. Karaman Olga M.

KBasigikamis: . 6. 1., 14.01.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudgikarop ROR: He zacrocosyerscs

VIII. 3ak1104YHi BiZOMOCTI
ByiacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa I1o-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiaHHi

BignosigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeectpaTop

YexyH Bacunb enopoBuy

YexyH Bacunb enopoBuy



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




