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Effects of osteopontin on proliferation of endothelial progenitor cell in vitro
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[ Abstract |
(EPCs) and to explore the underlying mechanisms. Methods

Objective

To observe the effect of osteopontin (OPN) on the proliferation of endothelial progenitor cells

The total mononuclear cells (MNCs) were isolated from bone

marrow by Ficoll density gradient centrifugation, and EPCs were obtained by differential attachment technique from MNCs after
culture for 8 days. The EPCs were identified by morphology observation, flow cytometry and test of the ability to intake the
acLDL and bind UEA-1. OPN expression in EPCs was examined by immunohistochemistry and RT-PCR. EPC proliferation was
assayed by CCK-8 assay after EPCs were treated with different concentrations of OPN or the inhibitors of phosphoinositide 3-
kinase (PI3K) and Akt (1L.Y294002 and Akt inhibitor). Results
dose-dependent manner, and inhibition of the PI3K/Akt pathway blocked the influence of OPN on the proliferation of EPCs.

The recombinant OPN protein increased EPC proliferation in a

Conclusion Recombinant OPN plays an important role in regulating the in vitro proliferation of bone marrow-derived EPCs via

PI3SK/Akt pathway.
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Fig 1 Morphology of cultivated cells at different time points
A Scattered adherent spindle-like cells and a few round cells could be seen after culture for 4 days (cultured for 48 hours after adherent again) ;
B: The number of cell clusters increased significantly. Colony growth and round cells were seen with spindle-like cells growing around after cul-
tured for 6 days (cultured for 4 days after adherent again) ; C: Neighboring colonies grew and integrated with each other, and a large number of
scattered spindle-like cells were seen after cultured for 11 days (cultured for 9 days after adherent again); D: Cells grew fast and had a typical

“cobblestone” appearance
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Fig 2 Cell surface marker detected by flow cytometry on the 7" day of culture
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Fig 3 Functional identification of EPCs

A: EPCs emitting red fluorescence when they absorbed Dil-ac.LDL; B: EPCs emitting green fluorescence when they absorbed FITC-UEA-1; C.

Double-positive EPCs emitting yellow fluorescence. Original magnification: X 100

g
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Fig 4 Immunohistochemical

staining for OPN in cytoplasm of EPCs
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Fig 5§ Effects of different growth factors on OPN mRNA
expression in EPCs as assessed by real-time RT-PCR
1: M199; 2: M199+ 10 ng/ml VEGF; 3. M199+5 ng/ml bFGF;

4: M199+4 pg/ml OPN, * P<C0. 05 vs M199 group; n=>5, s

2.3 OPN 42 #t EPC ¥ HATKM 4 pg/ml
OPN MA& A VEGF 0.5 ng/ml,bFGF 10 ng/ml
1) EGM-MV?2 15 3= 545 8% EPC, H 35 fig 71 IF AR W
WHEE (P=0.068,K 6), & VEGF fil bFGF
#) EGM-MV?2 1 9% 3£ 1% 9% EPC, X 26 40 Jifg (X 1 n]
PASE AN 43 i B 15 3R 3 R i OPN, XA AT B SM
P£ OPN X EPC W34 5/E B s A8l . 17
£ OPN 7E A X 284 K 7 VB T & 45 7T DL
MAEHE EPC BYSEFE . FeA1o0 04 0.5.1. 2.4 pg/ml
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dr, g5 B8 OPN A A7 AR 2 EPC W) B8 5E (P<<
0.05) , JF EF AR PE (& 7).
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Fig 6 Proliferation of EPCs cultured with
EGM-MV2 or EGM-MV2 plus 4 pg/ml OPN
EPCs were treated with or without 4 ng/ml OPN in the culture medi-
um EGM-MV?2 containing 0. 5 ng/ml VEGF and 10 ng/ml bFGF. n=
5, xts
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Fig 7 Proliferation of EPCs after treatment
with different concerntrations of OPN in M199
1: M199; 2. M199+40.5 pg/ml OPN; 3: M199-+1 pg/ml OPN; 4.
M199+ 2 pg/ml OPN; 5. M199 + 4 pg/ml OPN. * P<C0. 05 wvs
M199 group; n=5, r=+s

Relative proliferation level

2.4 OPN i@ it PI3K/Akt 13 5 i@ %A EPC 493
78 CCK-8 SLI& W75 . LY294002 #1 AKT inhibitor
FAH T OPN S0 EPC #4754 (& &), 4B OPN
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Fig 8 OPN stimulates proliferation of EPCs
through PI3K/AKkt signaling pathway

Cell proliferation induced by OPN was inhibited by pretreatment with
LY294002, a PI3K inhibitor CA), or Akt inhibitor (B). LY:
1.Y294002; Akt-I. Akt inhibitor.
and OPN, or Akt-I and OPN); &
n=5, rks

* P<0. 05 wvs control (without LY
P<C0.05 vs 4 pg/ml OPN group;
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