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Culture, identification and characterization of rat oligodendrocyte precursor cells in vitro
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[ Abstract] Objective To observe the proliferation, migration and differentiation of highly enriched oligodendrocyte

precursor cells (OPCs) in vitro. Methods OPCs were dissociated and purified by shaking method from cultured glia mixture,
which was derived from postnatal 1 day SD rats. BrdU incorporation assay was applied to analyze the proliferation ability of
OPCs. Transwell and reaggragration assay were employed to determine the migration ability of OPCs. In differentiation model,
the maturation ability of OPCs was examined by immunostaining and Western blotting analysis of myelin basic protein (MBP).
Results The stratification of glia mixture occurred 10 days after culture. The microglia was removed by first session of
shaking, and there were multiple aggregated OPCs scattered on the surface of astrocyte layer. The separated OPCs were
positive for NG2 and A2B5. Ara-C greatly inhibited the proliferation of OPCs as observed by BrdU incorporation assay. PDGF
obviously promoted migration of OPCs in both Transwell assay and reaggregation models. The ratio of MBP positive cells
(mature oligodendrocytes) was increased in the differentiation medium. Besides, Western blotting analysis showed that MBP in
differentiation medium was greatly elevated compared to that in proliferation medium (P <C0. 01). Conclusion The in vitro
cultured and purified OPCs can maintain their fundamental characteristics of proliferation, migration and differentiation.
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Fig 1 Identification of OPCs cultured in vitro

Purified OPCs are small and bipolar and specifically immunostained for NG2 and A2B5. There are not microglia (Ibal)and astrocytes(GFAP).

Hoechst labeled nuclei: the nuclei are blue. The last one is the merge of the nucleus and soma
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Fig 2 Proliferation of OPCs

BrdU is incorporated; Ara-C can significantly inhibited the OPCs proliferation. * * P<C0. 01 vs control group; n=3, r*s
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Fig 3 Migration of OPCs

OPCs have self-migration ability. A: Boyden-Chamber Transwell model, compared with control, PDGF could obviously promote its migration.

B: Reaggregation assay model, the average migration speed of OPCs was 80 pm(16 h). * P<C0.05, ** P<C0.01 vs control group; n=3, xts
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Fig 4 Differentiation of OPCs

A The ratio of MBP positive cells (mature oligodendrocytes) was increased in differentiation medium compared to the ratio of NG2 positive ones

(OPCs) ; B: Western blotting analysis: MBP was significantly elevated in differentiation medium cultured for days compared to that cultured in

proliferation medium. * * P<C0. 01 vs proliferation; n=3, =+
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