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Effect of co-culture with amniotic epithelial cells on biological characteristics of
amniotic mesenchymal stem cells
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[Abstract] Objective: The aim of this study was to investigate the effect of co-culture with AEC (amniotic epithelial cell) on the bio-
logical characteristics of AMSC (amniotic mesenchymal stem cell), and to investigate the roles of SDF-1/CXCR4 axis in the homing
and migration of AMSC. Methods: AMSC and AEC were isolated from human amnion, and then cultured, amplified and identified, re-
spectively. The AMSC were divided into three groups: AEC co-cultured group, serum-free cultured group and serum cultured group. Af-
ter culture for 24 h, 48 h, and 72 h, the proliferation viability of AMSC was measured by CCK-8 assay and trypan blue staining; the ex-
pression of CXCR4 mRNA was analyzed by flow cytometry and Real-time RT-PCR, and the migration ability of AMSC in vitro was ob-
served by migration assay. Results: Cell viability (48 h and 72 h) and survival rate in the co-culture and serum groups were higher than
those in the serum-free group (all P<0.05). The mRNA and protein expressions of CXCR4 in AMSC of the co-culture and serum-free
groups were significantly higher than those of the serum group (P<0.05). The migration ability of AMSC in the co-culture and serum-
free groups, which increase with the SDF-1 (stromal cell derived factor-1) concentration gradient, were higher than that in the serum

group (P<0.05). Conclusion: AMSC co-cultured with AEC still have the basic biological characteristics of MSC, and showed good
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growth activity. Co-culture with AEC can up-regulate CXCR4 on AMSC surfaces and enhance the migration ability of AMSC in vitro.
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A-B:The morphology of AMSC (magnification,x40) ; C-L : Phenotype analysis of AMSC, AMSC highly express matrix and stromal

cell antigen, but not express the hematopoietic stem and progenitor cell markers, MHC II molecules, epithelial and endothelial markers;
M-N: Adipogenic differentiation of AMSC(x200). M: Negative control for oil red O staining of AMSC ; N: AMSC exhibited positive
oil red O staining, indicating successful adipogenic differentiation; O-P: Osteogenic differentiation of AMSCs(x200). O: Negative

control for Von Kossa staining of AMSC; P: Von Kossa staining demonstrated that AMSC exhibited positive staining for calcium

accumulation following osteogenic induction
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Fig.1 Identification of AMSC
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A : The morphology of AEC by H-E staining (magnification, x100); B: Negative control for Pan-CK immunohistochemical staining
(magnification, X200); C: Immunohistochemical staining for Pan-CK indicated positive expression in AEC (magnification, X 200);
D: The scatter plot of flow cytometry; E: Negative control for Pan-CK immunofluorescence and flow cytometry experiment; F: Flow

cytometry following immunofluorescence staining indicated a high expression of Pan-CK in AECs; M1: Indicates negative cells;
M2: Indicates positive cells
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Fig.2 Identification of AEC
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A': The morphology of AMSC in co-cultured group (magnification, x40); B: The morphology of AMSC in serum-free cultured group
(magnification, x40) ; C: The morphology of AMSC in serum cultured group (magnification, x40). Phenotype analysis of AMSC after
co-culture (D-N): the graph outlined the region of fluorescent intensity for cells labeled with control antibodies: AMSC highly expresses
of matrix and stromal cell antigen, but negative for the hematopoietic stem and progenitor cell markers, MHC II molecules, epithelial
and endothelial markers (M1: The expression rate of negative cells; M2: The expression rate of positive cells)

3 H4#55 72 h 5 AMSC RIE Y FHHE
Fig. 3 Biological characteristics of AMSC after co-culture for 72 h
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Fig. 4 AMSC proliferation after co-culture were detected by CCK-8 assay (A) and trypan blue staining (B)
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A': The surface CXCR4 mRNA expression of AMSC in co-cultured group (black curve) and serum-free cultured group (green curve) were
higher than that in serum cultured group (red curve); B: The intracellular CXCR4 mRNA expression of co-cultured group (black curve) was
significantly higher than the serum-free cultured (green curve) and serum cultured group (red curve) at 24 h, while it was no significant
difference in the three groups at 48 , 72 h; C: Detection of CXYCR4 mRNA expression in three groups at different time by RT-PCR
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Fig. 5 Expression of CXCR4 in AMSC after co-culture
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A: 0 ng/ml SDF-1 gradient after 48 h (magnification, x200); B: 200 ng/ml SDF-1 gradient (magnification, x200); C: The chemotactic
activity of AMSC towards various doses of SDF-1 at the three time sites
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Fig.6 The in vitro migration ability of AMSCs after co-culture
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