26 XBOPOBA u 1p.

MBI naeHTU U POBAIIM TOILKO IEeBITh P hepeH-
IUaJIbHO 3KCIIPECCUpPYEeMBbIX 0€J1KOB. CeMb U3 HUX aKTU-
BUPYIOTCSI: HEKCUJIMH (PETyJIupyeT MUIPaALIMIO KJIETOK
MOCPEACTBOM accoliMallii ¢ aKTMHOBBIM IIMTOCKEJe-
ToM), NOMO1-3 (ITpoTuBOIEMCTBYET TIepegade CUrHa-
noB Nodal), N-auetui-D-rmoko3aMUHKMHA3a, ajibda-
KpucTaJinH B-1iernmu (Majiblii 6€J10K TEIJIOBOro II0Ka),
GOLGA4 (yyacTByeT B BE3UKYJISIDHOM TpPaHCIIOPTE) U
JIBa OeJiKa C TToJaBIeHHOI peryJsitueii (0eok aabda, co-
JIep>Kalluii MajIblii 00raThlii IITyTAMMHOM TETpaTPUKOIIEII-
TUOHBIA MOBTOP (KO-IIIAllepOH), M JIIOMMKAH — MaJlblit
MPOTEOITIMKAH C TOBTOPOM, OOTraThIM JISHILIMHOM).

B To Bpemst Kak U3BECTHO, YTO JIIOMUKAH SIBJISIETCS
BaxXHbIM KoMmItoHeHTOM BKM xoctu (Raouf et al.,
2002), curHaibHbIi TyTh Nodal paHee He OB OMMCaH
npu nuddepeHpoBKe ocTeobacToB. MBI Tipeamnoa-
raem, 4To 3TH OEJKU CBSI3aHbI C yCUJIEHWeM oO0pa3oBa-
HUSI KPUCTA/UIOB TMIpOKCHUAIIaTUTa, HO UX MOJIEKYJISIp-
Hble (QDYHKIIUY TPEOYIOT U3YYEHUS B OYIyIIIEM.

3AKJIIOYEHHUE

Mbl oxapakTepu30BaJIM paHHUE CTaAUM OCTEOTCH-
HOM IuddepeHINPOBKA OCTEOOIACTOB, BBIIEIEHHBIX
n3 (pparMeHTOB OeIpEeHHOM KOCTU B3POCIBIX JIIOACH, C
MOMOIIbIO TIPOTEOMUKU OpOOOBUKA TIPU KUCJIOTHOI
IKCTpakuu 6enka. Mbl 0OHApPYXKUIIU, YTO, HECMOTPS
Ha CIIOCOOHOCTD K nposudepalnu in vitro, 3T KJIETKU
MMEIOT CXOOHBIN ¢ ocTeobIacTaMU MPOTEOM Ha 5-€ CyT
OCTeOoreHHOM nruddepeHIIMPOBKH, HO Mbl OOHAPYKUIIU
HEKOTOPbIil (DM3MOIOrMYECKUI CIBUT, KOTOPBIII MOXET
OBITh HEOOXOOWM IS TIEpEXoa OT MpoJindepaliiy K MU-
HepaM3allii MaTpuKca. OTU u3MeHeHus1 B 1 depeHn-
POBaHHBIX OCTEO0JIACTAX CBI3aHbI CO CHIKEHUEM MPOJIH-
(bepaTBHOIT aKTUBHOCTU KJIETOK M MX y4acTHEM B Opra-
HU3alIMU BHEKJIETOYHOTO MaTpUKCa.

BJIIATOJAPHOCTHU

[MTpoTeoMuKy ApoOGOBUKa BHIMOJIHWIM B PecypcHOM 1ieH-
Tpe “Pa3BuTHe MOJEKYISIPHBIX UM KJICTOYHBIX TEXHOJIOTWIA”
Hayuynoro napka CIIoI'Y.

PMHAHCHUPOBAHUME

Pa6ora BeRImoOHEHA Ipu (PUHAHCOBOI ITomdepxkke Poc-
cuiickoro HayyHoro ¢oHaa (rmpoekt Ne 18-14-00152).

COBJIIOJEHUE 5TUYECKHUX CTAHIAPTOB

Bce npoueaypsbl, BBIIOJHEHHBIE B UCCJIEIOBAHUU C y4da-
CTUEM JIIofIeii, COOTBETCTBOBAIU STUYECKUM CTaHIapTaM MH-
CTUTYLIMOHAJIBHOTO U (M) HALMOHAJIbHOTO KOMMUTETA TIO
9THUKE HCCIeOOBaHMIA, a Takxke XeJIbCUHKCKON IeKIapalluu
1964 r. 1 ee MOCIEAYIOMIUM U3MEHEHUSIM WUJIU COMTOCTaBUMBIM
9TUYeCKUM cTaHmaptaM. OT KaXIOro ydyacTHUKA, BKITIOUEH-
HOTo B HCCJIeIOBaHME, ObLIO ITOJIYyYeHO MH(pOPMHUPOBAHHOE
MUCbMEHHOE corlacue.

KOH®JIMKT MHTEPECOB

ABTOpI)I 3asBJISIIOT 00 OTCYTCTBUU KOH(bJ'[I/IKTa MHTEPECOB.

BKIJIAZL ABTOPOB

A.AJL: Konnenrtyanuzanus; 1.A.X., A AJL.,A.b.M.: me-
TONOJIOTUSI; TporpamMmmHoe obecrmeueHue; M.AX., A.AJL,
HN.A.X.: popmaneusiii ananns; M.AX., 1.A.K., b.P.3, E.C.T,
P.M.T., C.A.b., A.Tl.C., B.B.K.: cpenctBa; A.AJI., A.b.M.:
npoBeneHue uccienoBanusi; M.A.X., .C.K.: kypupoBaHue
nmanHbix; M.A.X: Harmmcanue crate; A.AJl. m A.b.M.: penak-
tupoBanue; E.C.I., 1.A X.: Busyanu3sanus maHHbix; A.A.JL.,
A.B.M.: ob61iee pykoBonctBo. Bce aBTOpBI MpoYUTaIU U CO-
IIaCUINUCh C ONMyOJIMKOBAaHHOI Bepcueil pyKOIUCH.

JOTTOJIHUTEJIBbHBIE MATEPUAJIbBI

[MpunoxeHnue 1 — pe3ynbTaThl aHaMM3a UM dEpeHIINATb-
HOI 9KcTipeccum 6ejika MexX Ty KOHTPOJIbHBIMU U nuddepeH-
1LIMPOBaHHBIMM OCTEO0IaCTaAMU.
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Osteogenic Differentiation in vitro off Human Osteoblasts is Associated with Only Slight
Shift in Their Proteomics Profile

I. A. Khvorova“, D. A. Kostina?, B. R. Zainullina’?, E. A. Fefilova¢, E. S. Gromova“‘, R. M. Tikhilov¢,
S. A. Bozhkovac, A. P. Sereda‘, V. V. Karelkin‘, A. B. Malashicheva“®, and A. A. Lobov* *
¢Laboratory of Regenerative Biology, Institute of Cytology of the Russian Academy of Sciences, St. Petersburg, 194064 Russia
b Resource Centre for Molecular and Cell Technologies, St. Petersburg State University, St. Petersburg, 199034 Russia
“Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersbur, 195427 Russia
*e-mail: lobov@incras.ru

Fracture healing is a complex process in which the periosteum and endosteum become the main sources of osteo-
blast progenitor cells. However, cellular mechanisms and signaling cascades underlying the early stages of osteoblast
progenitors differentiation in adult bone are still not well understood. Therefore, we performed shotgun proteomics
analysis of primary culture of isolated human osteoblasts from femur of adult donors in undifferentiated conditions
and on the sixth day of osteogenic differentiation in vitro. This is an early timepoint in which we have observed no
extracellular matrix mineralization yet. 1612 proteins identified with at least two unique peptides were included in
proteomics analysis. Data are available via ProteomeXchange with identifier PXID033697. Despite the fact, that ma-
trix mineralization starts only after induction of osteogenic differentiation, we revealed unexpectedly weak physio-
logical shift associated with a decrease of cells proliferative activity and changes in proteins inVved in extracellular
matrix secretion and organization. We demonstrated that osteoblasts were positive for markers of later osteogenic
differentiation stages during standard cultivation: osteopontin, osteocalcin, BMP-2/4 and RUNX2. Therefore, fur-
ther differentiation required for matrix mineralization needs minimal physiological changes.

Keywords: osteoblasts, osteogenic differentiation, shotgun proteomics, bone, mass spectrometry
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