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Proliferation, differentiation, and migration of rat bone marrow
mesenchymal stem cells on micropatterned substrate
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ics and Bioengineering, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

LONG Mian(National Microgravity Laboratory and Center for Biomechan-

Abstract: Objective To quantify the micro-geometric and configuration of micropatterned substrate and ana-
lyze its effects on proliferation, differentiation, and migration of bone marrow mesenchymal stem cells (BM
MSCs).Method Micropatterned substrates were designed and fabricated to control cells' spreading shape
and area. Data of proliferation, differentiation and migration of rat BM MSCs on various patterned substrates
were compared.Result Proliferation of BM MSCs was inhibited when their spreading width was narrowed.
Osteoblastic differentiation was regulated distinctively in different spreading shape and area. Cell migration
was more active when their spreading area was reduced. Dexamethasone was found to play an important
role in down-regulating cell proliferation and migration on patterned substrate.Conclusions Cell spreading
shape and area is important factors for regulating proliferation, differentiation, and migration of BM MSCs.
Key words : Micropatterned substrate; Mesenchymal stem cells; Proliferation; Differentiation; Migration
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Fig.2 Proliferation of rat BMMSCs on spherical and elliptical pat-
tems at a given area of 314 and 1 000 m?(A) and on striped pat-
tern at a given width of 5 m(B), 10 m(C) and 20 m(D). Also plotted
was time course of cell spreading area on sfriped pattern (E)
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Fig. 3 Photograghs of ALP staining of osteo-induced rat

BMMSCs on micro-patterned substrate under phase-contrast
field and bright field
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Fig.4 A . ALP staining(ALP-positive, black) of osteo - induced rat BMMSCs on micro-patterned substrate in different shapes and are-

as; B. Percentage of osteoblastic differentiation of rat BMMSCs on micro-patterned substrate in different shapes and areas
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