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1. Posib 6inKky samidy B pyHKLIOHYBaHHI CTPOMAIbHUX KJITUH XHUPOBOi TKAHWHU

2. The role of the lamin protein in adipose-derived stromal cells functioning

Pedepar:

1. Incepraist npucBsY€Ha BUBYEHHIO 3aKOHOMIPHOCTEN BIIJIMBY TOUKOBUX MyTauiil G232E, R471C, R482L, R527C i
G465D B reni LMNA noquHy Ha KJIOHOT€HHI BIaCTUBOCTI CTPOMAaJIBHUX KIIITHH XUPoBOoi TKaHMHU(CKOKT), cTyninb
ix agunouuTapHoOro audepeHLiloBaHH i piBHI ekcnpecii MapkepiB 1jboro audepeHiloBaHHs. JoCcaimKeHo
aKTUBHICTb Jl€alleTHUIa3 TiCTOHIB, €KCIPeCid aiunoacoLiioBanux retis y Kyaptypax CKOKT, mo HecyTb MyTaHTHi
reHH, a TakKoX KOH(pOopMalliss MyTaHTHHUX JiJISTHOK JIaMiHiB i eHepris ix B3aemogii 3 6inkamu-naprHepamu SREBP1 i
EMD. IokazaHo, o BCi Jocigkeni myTatii B reHi saminy A /C 3meHmy0Th koHOreHHicTs CIOKT. [Ipu npomy
piBeHb agunonutapHoro gudepenuiroBanHs CKOKT migBuiyeTsCs mif, BIVIMBOM MyTaHTHUX J1aMiHiB A /C, mo
IIOSICHIOETHCSI 3PYIIEHHSIM IIYJIy MYJIbTUIIOTEHTHUX KJITUH B 6i7bIll KOMiTOBaHUM cTaH. Bci gocaimkeHi myTauii B
LiJIoMy MigBUIIYIOTh PiBHI eKcpecii MapkepiB agunonurapHoro nudepenuiosanns - PPARG, SREBF1i CFD - npu
LIbOMY TI0-Pi3BHOMY Ha Pi3HUX eTarax aguIouuTapHoro nudepenuioBanns. Kpim Toro, BussieHo 28

aJMI10acoLilioBaHMX TeHIB 3i 3HAYMMOIO 3MIHOIO eKcIipecii, ki popmMyIoTh YHiKabHI Ipodisi ekcrpecii 1151 KO>KHOI



myTauii. [Ipy 1bOMy BOHU MAIOTh MOJIOHY €KCIIPECi€elo 1711 MyTaLllii, sIKi acOLill0BaHi 3 OJHUM 3 PO3IJISIHYTUX
naTodeHOTUIIOBUX CUHAPOMIB JlamiHoNaTiil. MozieslloBaHHS MyTaHTHUX JIaMiHiB i cumyssanis ix B3aemogii 3 SREBP1 i
EMD nokazaso 3HauuMy 3MiHy aiHHOCTI JOCTiIKeHUX MyTaHTHUX GOPM JIaMiHiB [0 6isKiB-n1apTHEPiB. Byso
[TI0Ka3aHO MiABUIIEHHS aKTUBHOCTI JealeTrniias ricToHiB B KyabTypax CKOKT, 1m0 HecyTs MyTaHTHI reHu. Le
CBIYMTH IIPO 3arajibHe 3HMKEHH KiJIbKOCTi aKTUBHYX reHiB. OTpUMaHi pe3yabTaTy 4O3BOJISAI0Th 3alIPOIIOHYBATH
rinoTeay Mpo OJUH 3 MOXKJIMBUX MeXaHi3MiB pOpMyBaHHS NaToreHesy jJaMiHonaTiil. Bona nossirae B Tomy, 110
myrTauii B reHax LMNA, nopyiyo4yu NpoLecu CaMoOHOBJIEHHS i audepeniiioBaHHs MCK, 3MeHIIYIOTb 11yJ1
MYJIbTUNIOTEHTHUX CTOBOYPOBUX KJIITHH i TAKMM YMHOM IPUCKOPIOIOTh BiKOBE BUCHAKEHHSI iX JIeTI0 B OpPraHi3mi. 3
BiKOM, IIpH JOCSITHEHHi TOPOrOBOi BEJIMYUHU I1yJly CTOBOYPOBUX KJIITHH, TOCJIA0I0EThCS i ix nqudepeHLiloBaHHS, i

PO3BUBAETHCS BaKKUI [1aTOT€HE3 JIAMiHOMATIN.

2. Dissertation is devoted to the study of influence regularities of point mutations G232E, R471C, R482L, R527C and
G465D in the LMNA gene on human adipose derived stem cells (ADSC) clonogenic properties, the degree of their
adipogenic differentiation and expression levels of markers of adipogenic differentiation(MAD). The activity of
histone deacetylases, adipo-associated genes expression in cultured ADSC carrying mutant genes, as well as the
conformation of the mutant lamins sites and their interaction energy with the partner proteins SREBP1 and EMD
was also measured. It is shown that all the investigated mutations in lamin A /C reduced ADSC clonogenicity. The
level of ADSC adipogenic differentiation also increases under the influence of mutations in LMNA gene, which is
explained by a shift of a multipotent cells pool to a more committed state. All of the studied mutations generally
increased expression levels of MAD such as PPARG, SREBF1 and CFD, while the increase was different for different
stages of the adipogenic differentiation. In addition, 28adipo-associated genes with significant changes in
expression were identified. They formed a unique expression profiles for each mutation. However, they had a
similar expression for mutations associated with one of the considered pathophenotypic laminopathies
syndromes. It was showed by means of modeling of mutant lamins and simulation of their interaction with SREBP1
and EMD that there was a significant change in the affinity of the investigated mutant lamin to their proteins
partners. The increase of histone deacetylase activity in cultures ADSC carrying mutant genes was also
demonstrated. This indicates an overall decrease in the number of active genes. The obtained results allow us to
propose a novel hypothesis regarding one of the possible mechanisms for the laminopathies pathogenesis
formation. Namely, LMNA genes mutations by disrupting the processes of self-renewal and differentiation of MSCs
reduce the pool of multipotent stem cells and thereby accelerate their age-dependent depletion depot in the
human body. With age, when the threshold value for pool of the stem cells is reached and their differentiation is
reduced, the severe pathogenesis of laminopathies develops
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