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Optimization of in vitro culture condition for porcine bone marrow-derived endothelial progenitor cells
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[Abstract] Objective To optimize the culture condition for porcine bone marrow-derived endothelial progenitor cells
(EPCs), so as to lay a foundation for future study. Methods Bone marrow was collected from porcine ilium (n =15).
Mononuclear cells (MNCs) were separated by density centrifugation and were induced to differentiate into EPCs in vitro. The
influences of different cell inoculation densities (2 X 10°/em*, 5X 10°/em*, 1X10'/cm*, and 2 X 10'/cm?), basic medium
(EGM, medium 199, and DMEM), FBS (5%, 10%, 20%, and 30%), and combinations of cytokines (vascular endothelial
growth factor [ VEGF |+ basic fibroblast growth factor [ bFGF ], VEGF+stromal-derived factor [ SDF |, VEGF+bFGF+ SDF,
VEGF+bFGF +insulin-like growth factor [ IGF ]+ epidermal growth factor [EGF], and VEGF+ bFGF+ SDF+IGF) on the
proliferation and migration of EPCs were evaluated. EPCs were identified by morphology observation, fluorescent staining, and
immunohistochemical method. Results EPCs with the highest proliferation and migration ability were obtained under following
condition: at a density of 1 X 10'/cm® in M199 medium supplemented with 10% FBS and VEGF + bFGF + SDF + IGF.
Furthermore, the percentage of double positive cells stained by Dil-ac-LLDL and FITC-UEA-1 was higher than 76 %, and these
cells were also positively stained for CD133, CD34 and KDR immunohistochemically. Conclusion Optimization of in vitro
culture condition of porcine EPCs can increase the cell amount and improve their functions, paving a way for future related
studies.
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Tab 1 Experiment design for culture conditions of EPCs
Level
Item
L1 L2 L4 L5
Culture density (cm™?) 2X10° 5X10° 110! 2X 10"
Basic medium EGM-2 M199 DMEM
FBS concentration (%) 5 10 30
Cytokines VEGF+bFGF VEGF+SDF  VEGF+bFGF+SDF VEGF+bFGF+IGF+EGF VEGF+bFGF+SDF+IGF

VEGF (vascular endothelial growth factor): 10 ng/ml; bFGF (basic fibroblast growth factor): 50 ng/ml; SDF (stromal-derived factor): 100

ng/ml; IGF(insulin-like growth factor): 50 ng/ml; EGF(epidermal growth factor): 20 ng/ml
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Fig 1 Observation of morphology of EPCs

A After 1 d culture the cells were round and non-adherent; B: After 5 d culture outgrowth colonies were formed; C: After 2 d culture the atta-

ched spindle cells (P4) nearly reached confluence. Original magnification: X 100
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Fig 2 Results of double fluorescence staining

Positive cells were stained red by Dil-ac-LDL(A) and green by FITC-UEA-1(B). Double-positive cells were stained yellow by both(C). Original

magnification; X 100
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Fig 3

Immunohistochemistry observation of CD133(A), CD34(B), and KDR(C) expression in EPCs (Giemsa staining)

Original magnification: X 100
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Fig 4 Migration abilities of EPCs under different conditions
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Fig 5§ Proliferation ability of EPCs under different conditions
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