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1. ITaxapenko M. B. ['eTepOreHHicTh reMOIIOETUYHUX KIIITUH-TIONIEPEHUKIB Y KYJILTYPi KJIITHH in vitro Ta in vivo y
HOPMI Ta IIpu MiesIogucIIIacTUYHOMY cCuHIpoMi. — KBanidikaliilina HaykoBa 1parisi Ha IpaBax pyKOIIUCY.
Juceprauis Ha 31,00yTTs HAyKOBOI'O CTYIEeHs oKTopa ¢inocodii B ranysi 3Hanb 09 «biosoris» 3a crienianbHiCTIO
091 «biosoris». HauioHanbHul yHiBepcuTeT «KneBo-MorusiHebKka AkaneMis», Kuis, 2023. EkcniepyuMmenTasbHi faHi
OCTaHHIX POKIB CBifjYaTh PO Te, MO 3JI0SIKiCHI CTOBOYPOBi KJIITUHY MOXKYTb iCHYBaTH SIK CAMOCTIiVHI IIOMyJIsSILi
BiZJHOCHO KJIiTHH, $SIKi 3HaXOJATHCS Y CTaHi CIIOKOIO, i 30BCiM He pearyoTh Ha 3BMYaliHi KJIITUHHO-TOKCUYHi areHTH.
Bigomo, 1o 6inbuIicTh CTOBOYPOBUX KIIITHMH Y OPOCJIOMY OpraHismi repebysaioTs y cTaHi GO, 1m0 103B0JIsIe
KJIiITUHAM JOBrOTPUBAJIO NIepeOyBaTH y FeMOMIOETUYHUX Hilllax Ta Y pasi IoTpedu nepexoiuTy 1o nposidepartii.
3aBIsKY 3HAXOIPKEHHIO 11032 KJIITUHHUM LIMKJIOM CTOBOYPOBI KJIiTHHY 6isbIl CTiMKi 7o ymkoakens JHK. Lis

0COOJIMBICTD «CIJISTYNX» CTOBOYPOBUX KITHH JJa€ 3MOT'y 30€pErTH «30JI0TUH 3aI1acy Bifi BCIIIKMX CTPECOBUX NOIH i



TAM CaMUM CIIPUATH JIIKYBaHHIO. Pa3oM 3 TUM iCHye MOMyJIALlis FeMOIIOETUYHMX KIITUH-TIONIEPEIHMKIB, Ha PiBHI
SIKUX BinOyBaeThcs peasizauis rnpouecis npodidepatii i nudepenuioBaHHs, OCKiIbKY BOHU € YyTJIUBUMU 10 Aii
LJMTOKIHIB, SIKi BAKAJIAIOTbCS Y BUIIANIKy HECTaui KJIiTUH KPOBi Ha nepudepii. Posib reMonoeTHyHuX KIITUH-
NIOIEPESHUKIB HELOOLiHEHA, i BOHA BMSBMJIACS BAaroMillIO0, HiXK BBAXKAJIOCS paHime. He3Baxkarouu Ha Te, o
3aBJISKY BUKOPUCTAHHIO MUIIMHUX MOJIeJIell 3'IBJISIEThCS BCE Oiblle JOKa3iB PO iCHYBaHHS CTOBOYPOBUX KJIITHH,
110 iHIl{IOIOTh JIeIKeMil0, MEHII BilOMO NP0 3MiHM Ha PiBHiI KOMIIAPTMEHTY CTOBOYPOBHUX KJIITHH Y MAlli€HTIB 3
MiesnogucnnactTuyHuM cuHgpomoMm (MIIC). Xova npunyckaetbes, o MIC € «3aXBOPIOBaHHSM CTOBOYPOBUX
KJIITUH», BarOMi JI0Ka3M LbOrO TBEPIKEHHS [OCI BiICyTHi, KPiM TOrO, JIMIIAETHCS HEBIIOMUM PiBEHD IIOLIKOIKEHHS
reMOIOETUYHUX KIIITUH-TIONEePENHUKIB y nanieHTiB i3 M/IC, mo cki1afaoTs Liny rpyny NonepesHuUKIB, SKi
BiIPi3HSIIOTBHCS 3a BiZICTAHHIO iX BiJ CTOBOYPOBOI KIiTHU. KpiM TOro, HE3Ba)kalouu Ha ONMCaHi XpOMOCOMHI
a”omauii, myTauii i enirenetrnyHi 3minu npu MJIC, 110 criocTepiraroThCs B NIONEPEIHUKAX, €TAllX PO3BUTKY, HA AKUX
BifOyBalOThCS [aTOTeHHI MOAii, e He Bu3HaveHi. [ly1s1 BUpileHHs UX IMTaHb HEOOXiAHI HOBi METOINYHI MMigXoau
L7151 BUSIBJIEHHSI Pi3HUX TUIIB KJIITUH-TIONIEPEIHUKIB 3aBAsKY GEHOTUIYBAHHIO i /41 KyJIbTUBYBAHHIO PaHHIX
reMOIIOETUYHUX KJIITHH. [JOLi/IbHICTh BU3HaYEHHSI MOP(OJIOTiYHMX i PYHKIiOHAIbHUX [10Ka3HMKIB FeMOTIOETUYHUX
KJIITUH-TIONIEPEJHYUKIB 3 KiCTKOBOTO MO3Ky MUIIEH, MYPiB i JIIOAMHN OOYMOBJIEHA HEOOXiHICTIO IOIINOJIEHHS 3HaHb
IIPO 0COBJIMBOCTI iX QYHKIIOHYBaHHS, BUPiLI€HHS TUTAaHHS [IPO reTePOTreHHICTb KIIITUH-TIONePEeSHUKIB Y Pi3HUX
CCaBLIiB i JIIOJWHHY, SIK 3arajlbHe BUSIBJIE€HHS 06i0JI0TiYHOI IPUPOAM i NOTEHIIiH y KyJIbTYpi KJIITHH in vitro i in vivo B
HOPMi i NopyLeHHsIX remonoesy. ToX MeTOI0 IUCePTaLiifHOi po60TH 6yJI0 BUBHAYEHHS F€TEPOT€HHOCTI
reMONOEeTUYHUX KJIITUH-TIONEPEeIHUKIB B KYJIbTYPi in vitro i in vivo g4 3'acyBaHHs ixHbOi posi y GpopMmyBaHHi
naToJioriyHoro npouecy rnpu MJIC-IB. I1lo6 BifnoBicTy Ha 1ji IUTaHHS, MU IIPOBEJIM OCIIiI>KEHHS IOy JIsLii
IIPOreHITOPHUX KJIITUH Yy nauieHTis 3 nigTunom MJIC-IB. Mu BMBYaIu KyJIbTypU FEMOIIOETUYHUX CTOBOYPOBUX
KJIITUH B yMOBax in vitro i in vivo. Biepiie 6ysi0 BUSIBJIEHO TreTeporeHHy rpyny tumis KosoHii (KYO-IT'EMM, KYO-T,
KYO-TM i KYO-MM), panni npexcraBHukd sKux (KYO-TEMM i KYO-T') 6ynu nputamanHi came MJIC-1B, a mi3Hi
(KYO-TM i KYO-MM) - HopMmanbHOMY remornoesy. Byjio BCTaHOBJIEHO ONITUMAaJlbHi TEpMiHU KyJIbTUBYBaHHS
reMOIOETUYHUX KIIITUH-TIONE€PEIHYKIB AJ1s1 toguHu (12-14 1i6), muwi (10 1i6) ta mypa (8 #i6). Byso npoanasnizoBaHo
BiITIOBiZIb IPOT€HITOPHUX KJIITHH Ha [Iil0 HifBuIeHnX 103 nuTokiHiB (G-CSF, GM-CSF, IL-3) a Takox ix KoMmb6inanii y
KyJIbTYpi, Ta BUSIBJIEHO, 1110 HallKpamuil eeKT BUKIMKae came KoMOiHallisl BKazaHuX (GaKkTopiB, 3HAUHO MiJIBULLYIOUN
e(EeKTUBHICTb KOJIOHi€yTBOPEHHS. [JOCiI)KEHHIM KYJIbTypaJbHUX 0COOJIUBOCTEN KIITUH-TIONIepeHUKIB npyu MJIC-
IB 6yJ10 IpOJI€MOHCTPOBAHO 3HWKEHY y NIOPiBHSIHHI 3 HOPMOIO 3[ATHICTb 10 KOJIOHIEYyTBOPEHHS OCTaHHIX, 1ie
KiJIBKICTB KJITHH y KJIOHI He nepesuinysasna 50, a y Hopmi - 500. Kpim Toro, sIKicHUH CKJ1a[ KOJIOHI
XapaKTePU3yBaBCs HAsBHICTIO XaOTUYHO PO3MIillleHMX IPUMXJINBUX (POPM KITiTHH. Biepuie 6ys1o
IIPOJIEMOHCTPOBAHO, 10 HASBHICTh CTPOMAJIbHOI MiIJIOXKKY 3i 30pPOBUX KiCTKOBOMO3KOBUX KJITVH He BIIJINBA€E HA
nedeKTHICTb FeMONIOeTUYHUX KIIITUH-NtonepeaHukis mpu MJIC-IB. Kit04oBi cj10Ba: reTepOTre€HHICTb,
Mi€JIOJUCIIZIACTUYHNN CUHIPOM, METOJ, KyJIbTUBYBaHHS in vitro Ta in vivo, KiHETUKA PO3BUTKY I1aTOJIOTIYHOTO
IIPOLIECY Y KYJIbTYPi, KIITUHHI MexaHi3Mu, MOpQOJIOris KJIiTHH, PAaKTOPU POCTY, Mirpallis KJIiTUH-IIOI€PEHUKIB,
KJIITUHU CUCTEMHU KPOBi, FeMOII0€e3, ITpoJlidpepallisi, CTOBOYPOBi KJIiTUHU, KICTKOBUIL MO30K, Me3€HXiMa, IUTOKIHMU.

2. Pakharenko M. V. Heterogeneity of hematopoietic progenitor cells in cell culture in vitro and in vivo in norm and
in myelodysplastic syndrome. - Qualifying scientific work as a manuscript. Thesis for the degree of Doctor of
Philosophy in the field of knowledge 09 "Biology" in the speciality 091 "Biology". National University of “Kyiv-
Mohyla Academy”, Kyiv, 2023. Experimental data from recent years suggest that malignant stem cells can exist as
independent populations relative to cells that are at rest and do not respond at all to conventional cellular toxic
agents. It is known that most stem cells in an adult organism are in the GO state, which allows cells to stay in
hematopoietic niches for a long time and, if necessary, proceed to proliferation. Due to being outside the cell
cycle, stem cells are more resistant to DNA damage. This feature of "dormant" stem cells makes it possible to
preserve the "gold reserve" from all sorts of stressful events and thereby promote treatment. At the same time,
there is a population of hematopoietic progenitor cells, at the level of which the processes of proliferation and
differentiation occur, since they are sensitive to the action of cytokines, which are ejected in the event of a
shortage of blood cells in the periphery. The role of hematopoietic progenitor cells is underestimated, and it



turned out to be more significant than previously thought. Although more evidence of leukemia-initiating stem
cells is emerging through the use of mouse models, less is known about changes at the level of stem cell
compartment in patients with myelodysplastic syndrome (MDS). Although it is assumed that MDS is a “stem cell
disease”, there is still no strong evidence of this statement, in addition, the level of damage to hematopoietic
progenitor cells in patients with MDS, which constitute a whole group of progenitors that differ in their distance
from the stem cell, remains unknown. In addition, despite the described chromosomal abnormalities, mutations
and epigenetic changes in MDS observed in progenitors, the stages of development at which pathogenic events
occur have not yet been determined. To solve these issues, new methodological approaches are needed to identify
different types of progenitor cells and solve questions that can be answered through phenotyping and/or
culturing early hematopoietic cells. The expediency of determining the morphological and functional parameters
of hematopoietic progenitor cells from the bone marrow of mice, rats and humans is due to the need to deepen
knowledge about the peculiarities of their functioning, to address the issue of heterogeneity of progenitor cells in
different mammals and humans, as a general identification of the biological nature and potentials in cell culture in
vitro and in vivo in normal and disorders of hematopoiesis. Therefore, the aim of the dissertation was to determine
the heterogeneity of hematopoietic progenitor cells in vitro and in vivo to clarify their role in the formation of the
pathological process in MDS-IB. To answer these questions, we studied the population of progenitor cells in
patients with MDS-IB subtype. We studied hematopoietic stem cell cultures in vitro and in vivo. For the first time,
a heterogeneous group of colony types (CFU-GEMM, CFU-G, CFU-GM and CFU-MM) was identified, the early
representatives of which were characteristic of MDS-IB, and the later ones - of normal hematopoiesis. The optimal
terms of cultivation of hematopoietic progenitor cells for humans (12-14 days), mice (10 days) and rats (8 days) were
established. The response of progenitor cells to high doses of cytokines (G-CSF, GM-CSF, IL-3) and their
combination in culture was analyzed, and it was found that the combination of these factors has the best effect,
significantly increasing the efficiency of colony formation. The study of the cultural characteristics of progenitor
cells in MDS-IB demonstrated a reduced ability to colony formation of the latter compared to the norm, where the
number of cells in a clone did not exceed 50, and in the norm - 500. In addition, the qualitative composition of the
colonies was characterized by the presence of chaotically arranged capricious cell forms. For the first time, it was
demonstrated that the presence of a stromal substrate of healthy bone marrow cells does not affect the
defectiveness of hematopoietic progenitor cells in MDS-IB. Key words: heterogeneity, myelodysplastic syndrome,
method of cultivation in vitro and in vivo, kinetics of pathological process development in culture, cell
mechanisms, cell morphology, growth factors, migration of progenitor cells, blood system cells, hematopoiesis,
proliferation, stem cells, bone marrow, mesenchyme, cytokines.
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