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Numerous experimental data shows crucial involvement
of miRs in skeletal development in embryos, osteogenic
differentiation, and maturation. However, molecular me-
chanisms of miRs action, in other words their target signaling
pathways and transcriptional factors that specific drives
osteogenic differentiation is far from being understood.
With meta-analysis we identified miRs significantly
involved in hMSCs osteogenic differentiation. Statistical
analysis revealed significant trend of upregulation of let-
7a, mir-21, mir-26a, mir-29b, mir-101, mir-143, mir-
218 during hMSCs differentiation into osteoblast. And the
opposite trend was shown for mir-17, mir-31, mir-138
and mir-222: their content was significantly lower during
osteogenic differentiation. Using bioinformatics approaches
we identified predictable genes-target for each miRs,
analyzed signaling networks and biological process enriched
by these genes. Bioinformatic assay shows that miRNAs
specifically involved in hMSCs transition into osteogenic
differentiation via microenvironment formation (i.e. let-7a,
mir-17, mir-21, mir-29b and mir-101), TGF-/BMP—
SMAD dependent pathway (i.e. let-7a, mir-17, mir-21,
mir-26a mir-101) and MAPK signaling pathway (i.e. let-
7a, mir-21, mir-26a, mir-29b, mir- 143 and mirl7). Yap-
dependent expression of osteogenic transcriptional factors
modulated by let-7a, mir-3 Imir- 101, mir- 138 and mir-222.
We predicted that mir-17, mir-26a, mir-29b, mir-101, mir-
138 and mir-222 are specifically involved in canonical Wnt
signaling dependent osteogenesis as well as in osteoblast
maturation together with let- 7a, mir-29b and mir-218 which
modulate AM PK signaling. Additionally, identified mir-101
is likely involved into osteoblast homeostasis via Hedgehog
signaling. Presented here data expands knowledge in the
field of hMSCs fate and osteogenesis orchestration by miRs,
points to pro-osteogenic and anti-osteogenic miRs and their
potential molecular pathways.
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CUTHAJIbHA PETYJIALIA OCTEOTEHHOTO
JAVU®EPEHUIIOBAHHSA ME3EHXIMAJIbHUX
CTOBBYPOBUX KJIITWH JIOANHU.

META AHAJII3 TA BIOIHOOPMATUYHI
AHAJII3 POJII mikpoPHK

Huska excriepyMeHTaIbHUX pOOIT IeMOHCTPYE BaKIMBe
3HaueHHs1 MikpoPHK y emOpioHanbHOMY pO3BUTKY
CKEJIETy Ta OCTeoreHHOMY mudepeHuioBaHHi. OmHaK
MOJIEKYJISIpHI MexaHismMu mii MikpoPHK nuimarotbest
He 0 KiHI 3’1COBaHMMMU, TOOTO Hapasi He BiTOMO
JIOCTEMEHHO $IKi caMe CUTHaJIbHi LUISIXW Ta TPAHCKPUII-
HiliHi (phakTOpu ocTeoreHe3y € MilleHsaMu MikpoPHK.
Tox, 3a momoMoroi MeTa aHajidy MU ideHTU}IKyBaIu
MikpoPHK 1110 moctoBipHO 3aiydeHi 10 OCTEOTEHHOTO
mudepenuitoBanist MCK monnau. CTaTUCTUIHMIT aHAa-
JIi3 BUSBMUB TPEHH MiIBULIEHHS €KCMpPecii HACTYIMHUX
MikpoPHK let-7a, mir-21, mir-26a, mir-29b, mir-101,
mir-143, mir-218 mig yac ocTreoreHHOro audepeHLio-
BaHHS. | HaBmaku, 3HUXEHHSI €KCIpecii BUSIBWIM JUIS
mir-17, mir-31, mir-138 and mir-222. I3 3acTtocyBaH-
HsIM 0ioiH(OpPMaTUYHUX METO/IB MOCITIIKEHb MU ileH-
TUdikyBan nependayyBaHi reHU-MillleHi IS KOXHOI
3 BkazaHux Bulle MikpoPHK Ta mpoananizyBamm ski
CUTHAJIbHI Mepexi Ta O0ioJOoriuHi mpolecu 30aradeHi
ineHTU(}iKOBaHUMU TeHaMU. Y pe3yabTaTi MU MPOIEeMOH-
crpyBasiu, 10 MikpoPHK creuudiuno perymnoors
ocreoreHe3 MCK moguHu cripusitoun ¢GhopMyBaHHIO
MikpooToueHHs (let-7a, mir-17, mir-21, mir-29b i mir-
101), perymotoTs akTuBHicTb TGF-/BMP—SMAD 3a-
JIEXKHOTO CUTHajibHOro kackamy (let-7a, mir-17, mir-21,
mir-26a i mir-101) ta MAPK curnansHoro uuisaxy (let-
7a, mir-21, mir-26a, mir-29b, mir-143 ta mirl7). Yap-
3aJIe)KHA EKCIIPECis OCTEOreHHMX TPaHCKPUITIiIHHUX
dakTopiB let-7a, mir-31mir-101, mir-138 ta mir-222.
Mu nependaumiu, mo mir-17, mir-26a, mir-29b, mir-
101, mir-138 Ta mir-222 3ajy4eHi y peryjrioBaHHS Ka-
HOHiIuHOrO Wnt CUTHAJbHOIO KacKaay Ta OCTEOTreHe3y
BimmosimHow. OkpiM TOro, mir-17, mir-26a, mir-29b,
mir-101, mir-138 ta mir-222 pa3om 3 let-7a, mir-29b
Ta mir-218 peryio0Th 103piBaHHSI OCTEO0JIACTiB, OC-
Kinbku let-7a, mir-29b ta mir-218 3paTHi MomyIOBaTU
aktuBHicTb AMPK curnanasHoro kackamy. OKpiMm TOro,
imeHTugikoBaHa Hamu mir-101 BouyeBUIOb PEryIIOE IO-
MeocTa3 ocTeobacTiB onocepenkoBaHo yepe3 Hedgehog
CUTHAJIGHUIT KacKaj. 3arajioM, OTpUMaHi HaMM JaHi PO3-
LIMPIOIOTh Ta CUCTEMATU3YIOTh iCHYIOUi 3HAHHS 11010
poai MikpoPHK y perymioBaHHi ocTeoreHesy Ta moJi
MCK nmonuHu, imeHTU(IKYyIOUM IIPO-OCTEOereHHi Ta
anTu-octeoreHHi MikpoPHK Ta ixHi moTeHuiiiHi Moe-
KyJISIpHI MeXaHi3MHU il.

Karouoei caosa: CurHanbHI peryisilis KITUHU, aude-
peHuitoBaHHs, miR, MmikpoPHK, ocreoreHes, ocreoreH-
Ha ninig, MCK.
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