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1. MopdodyHKIioHaNbHI BIACTUBOCTI IOCTHATAJIBHUX MYJIBTUIIOTEHTHUX CTOBOYPOBUX KIIITMH-TIOXIITHUX
HEPBOBOTO I'PeOHSI 3 BOJIOCSHOrO (OoJIiKysia Ta 6i0TEXHOJIOTIUHI aClIeKTH iX BUKOPUCTAHHS y PereHepaTUBHIlN
MeIUIINHI

2. Morphological and functional properties of adult neural crest-derived multipotent stem cells from hair follicle
and biotechnological aspects of their use in regenerative medicine

Pedepar:

1. Y pucepraliiiHiil pob0Ti Ipe CcTaBieHi pe3yibTaTh HAYKOBUX JNOCHiIKeHb MOPPOPYHKLIOHATBHUX BIACTUBOCTEN
[IOCTHATAJIbHUX MYJIbTUIIOTEHTHUX CTOBOYPOBUX KJIITUH-TIOXifHUX HepBoBoro rpedns (MCK-ITHI') 3 BibpuciB mumi
Ta BOJIOCSIHOTO (POJIiKyJIa JI0AVHY, PO3PO6JIEHi IesiKi aCIIEKTH IX BUKOPUCTAHHS Y pereHepaTuBHil MeguiuHi. ¥
poboTi inenTudikosani HoBi mapkepu noctHaranbHux MCK-TTHI 3 BosiocsiHOrO potikysia — TpaHCKPUNLIMHUN
(daxTop Sox2 ta membpanHuil peuentop CD349 (Frizzled-9). Bnepuie nokasaHa iepapxiuHa opraHizallisi KyJbTypu
MCK-ITHI', mo npencrasneHa KYO pisHux Tumis, Ta HasiBHiCTb cyononyssuii ALDHbright kiitun. JocaigkeHo

BIJIUB pi3HuX YnHHMKIB (DFGF, EGF, minbHicTh OCiBy, BMICT KMCHIO Y cKJIaZi razoBoi ¢pasu) Ha nposidepario



noctHaTtanbHUX MCK-ITHT'. BctanoBneno, mo bFGF ta EGF MatoTs 10303a/1€XHIUNA MITOT€HHUN €(DEKT, IKUU OibIl
BupaxeHuil y bFGF. BusiBsieHo, 1110 HM3bKa LIiIbHICTD MIOCIBY Ta 3HI)KEeHA KOHLIeHTpaList KUcHIo (5 % 1a 10 %) €
KpallMMU 11 KyJIbTUBYBaHHS noctHaTtanbHMX MCK-ITHT'. [TokasaHo, mo noctHaranbHi MCK-TTHI' MaroTh 3gaTHICTD
IO CAaMOBIJIHOBJIEHHS Ta [0 CIIPSIMOBAHOI MYJIbTUIIIHIMHOI tudepeHuianii y Heltponw, riito (IlIBaHHIBCBKi KJIITHHN),
aIUIIOLMTH, OCTe06IaCTY Ta XOHAPOLUTH. [JOCTiIKEHO KUTTE3NATHICTD i posTiPepaTuBHY aKTUBHICTD
noctHaTanbHuXx MCK-ITHI' nipu KysibTHBYBaHHI y ckiagi ¢pibpuHoBOro ta kosareHosoro 3D rigporesis. Po3po6seHo
METOJ, CTBOPEHHSI TKAHUHHO-iH>)XKEHEPHOr0 6i0MeAMYHOro INPOYKTY Ha OCHOBI ocTHaTanbHux MCK-TTHT,
(pi6pUHOBOTrO TifgPOreso ¥ OCTEONIACTUYHUX MaTepiaiB. TepaneBTUYHUN NOoTeHLian noctHaTanbHux MCK-TTHT
OyB OL[iHEHNI1 Ha MOJEJISIX KpUTUIHOTO JedeKTy KiCTOK CKJIeMiHHS, IIOMKOIKeHHsI 1epudepuiHOro HepBa Ta
KOPOTKOYaCHOI KUCHEBO-TJIIOKO3HOI IeTIPUBAllii OpPraHOTUIIOBOI KyJIbTYPH TiIIOKaMIly. BCTaHOBIIEHO, 10
noctHaTtanbHi MCK-TTHT cTUMYJIIOIOTE penapaTUBHY pereHepalilo KiCTOK CKJIEiHHS Ta NepU(pepUIHOro HepBa, a
TaKOX CIPUSIOTh BIDKMBAHHIO HEMPOHiB 30HM CAl rinokamiry. Takoxx po3po6JieHO METOJ, BEIMKOMACHITaOHO]
ekcnascii noctHatanpHUX MCK-TIHT monyHuy 3i 36epeskeHHSIM ix MOpDOPYHKIIOHATIbHUX BJIACTUBOCTEN 3 METOIO

CTBOPEHHS 0i0MeINYHUX KJIITUHHUX i TKAHUHHO-iH)X€HEPHUX NIPOJYKTIB [1J1 pereHepaTUBHOI MEJULIMHU.

2. The thesis presents the results of scientific research on morphological and functional properties of adult neural
crest-derived multipotent stem cells (NCSCs) from mouse whiskers and human hair follicles as well as some
biotechnological aspects of their use in regenerative medicine. New markers of postnatal NCSCs from the hair
follicle o transcription factor Sox2 and membrane receptor CD349 (Frizzled-9) were identified in the study. For the
first time, the hierarchical organization of the NCSC culture is shown, which is justified by the presence of
different types of CFUs and a subpopulation of ALDHbright cells. Also, the data provided show that the uses of a
modified by author the cell growth medium without chicken embryonic extract (CEE) allows obtaining a culture of
postnatal mouse NCSCs, but is not able to maintain them in stem cell state during expansion. Thus further
expansion of mouse postnatal NCSCs up to P3 results in loss of phenotypic and functional signs of stem cells
(Nestin, high activity of ALDH, CFU type III), which may indicate a spontaneous differentiation of NCSCs. Thus, a
growth medium without of the CEE needs further optimization, that was done by selecting the optimal cell
density, use of low oxygen content in the gas phase and use of recombinant growth factors. So, initial low cell
seeding density positively influenced the rate of mouse NCSCs proliferation, increasing the population doubling
number and reducing the average cell population doubling time. The positive impact of various factors (bFGF, EGF,
low plating density, low oxygen content in the gas phase) on the proliferation of adult NCSCs was detected. It was
established that bFGF and EGF have a dose-dependent mitogenic effect, which is more pronounced for bFGF. It
was found that low plating density and low concentration of oxygen (5 % and 10 %) are preferred for the culturing
of adult NCSCs. It was shown that adult NCSCs have the ability to self-renewal and directed multilineage
differentiation into neurons, glia (Schwann cells), adipocytes, osteoblasts and chondrocytes. The viability and
proliferative activity of adult NCSCs during cultivation in fibrin and collagen 3D hydrogels was investigated. A
method for creating tissue-engineered biomedicinal products based on adult cultured NCSCs, fibrin hydrogel and
osteoplastic materials was developed. The therapeutic potential of adult NCSCs was evaluated in models of the
calvarial bone critical defects, peripheral nerve injury and short-term oxygen-glucose deprivation of the
hippocampus organotypic culture. It was shown that adult NCSCs stimulated reparative regeneration processes of
the skull bones and peripheral nerve, and also promoted the neurons survival in the hippocampus CAl zone. The
study shows the stimulating effect of mice postnatal cultured NCSCs transplantation on reparative regeneration of
the sciatic nerve. Thus, during the morphometric method used for the peripheral segment of the damaged nerve
measurement, it was found that the total number of nerve fibers in mice subjected to NCSCs transplantation was
higher than that of control animals (10522.8 + 1044.0 vs 8409.5 + 739.5, p < 0.05). The transplanted postnatal mice
NCSCs survived on organotypic slices of the hippocampus during the entire observation period (14 days), but they
did not differentiate into cells that are characteristic of the CNS. However, transplantation of NCSCs resulted in
the survival of the oxygen /glucose deprivation-damaged neurons in the hippocampal CAl region, which may be
due to the paracrine (trophic) effect reflected by cell production of neurotrophins and growth factors with anti-
apoptotic action. A method for large-scale expansion of human adult NCSCs with a preservation of their



morphology and functional properties was also developed in order to create biomedicinal cell- and tissue-
engineered products for regenerative medicine.
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