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Induction of Human Umbilical Cord Mesenchymal Stem
Cells into Type II Alveolar Epithelial Cells In Vitro
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Abstract This study aimed at the directional differentiation of human umbilical cord mesenchymal stem
cells (hUC-MSC) into type II alveolar epithelial cells (AEC2s) induced by a conditional medium with growth
factors, so as to provide the foundation for further study on the therapeutic effects of hUC-MSCs-derived AEC2s

in pulmonary diseases. hUC-MSCs cultured in vitro were divided into test group, in which cells were cultured in
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small air way epithelial cells growth basal medium for 2 days and then growth factors were added for the induction
culture; and control group, in which cells were cultured in DMEM/F12 culture medium containing 20% fetal bovine
serum. 14 days later, the cellular morphology was observed and recorded with an inverted microscope. The protein
level of pro-surfactant protein C (proSP-C) was detected by Western blot, immumofluorescence method and flow
cytometry, respectively. The content of surfactant protein C (SP-C) secreted by the cells in medium supernatant was
detected by ELISA. The formation of lamellar body in cells was observed by a transmission electron microscope
(TEM). The results indicated that test group cells’ shape transformed from long fusiform to polygon after the
induction, while control group cells’ shape changed little. The protein level of proSP-C was detectable in test group
cells. Secreted SP-C was detectable in medium supernatant. Lamellar body formation was observed under TEM.
The proSP-C, SP-C secretion or lamellar body was not detectable in control group cells. It concluded that in vitro

directional induction culture promoted the differentiation of hUC-MSCs into AEC2s. Hopefully, a large scale of

hUC-MSCs-derived AEC2s could be obtained through this method.
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Fig.1 Diagram describing inducing human umbilical cord mesenchymal stem cells into type II alveolar epithelial cells in vitro
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A: DMEM/F 125557 [{JhUC-MSCs; B: /NSJE L 52 210 A= A JE At B 577 335 77 2K 5 HThUC-MSCs; C: ok A5 7R 335 77 14K 5 1 15 9 K IRAEC2s; D:
FAFEFRIE R TR 14 R G I SR IFAEC2s TH AL 5 B AR .
A: hUC-MSCs cultured in DMEM/F12; B: hUC-MSCs cultured in small airway epithelial cells growth basal medium for 2 d; C: hUC-MSCs-derived
AEC2s cultured in conditional medium for 14 d; D: passaged hUC-MSCs-derived AEC2s cultured in conditional medium for 14 d.
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Fig.2 Cellular morphology of hUC-MSCs-derived type II alveolar epithelial cells by microscope
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A: hUC-MSCs CD marker; B: hUC-MSCs-derived AEC2s CD marker; C: the results of hUC-MSCs differentiation into osteocytes, adipocytes and

chrondrocytes.
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Fig.3 The pluripotency of hUC-MSCs and hUC-MSCs-derived type II alveolar epithelial cells
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A: Western blotf& illproSP-CE& 1 i /KF; B: %6 i il i M 5% proSP-C & (A i /K7 C: it X4 Mg AR 22 proSP-CRH £ % ; D: ELISAVEKGIISP-C /3
W. *P<0.05, 55X AR
A: the protein level of proSP-C detected by Western blot. B: the protein level of proSP-C observed under fluorescence microscope. C: the positive ratio
of proSP-C detected by flow cytometry. D: the secretion of SP-C detected by ELISA. *P<0.05 vs control group.
El4 FSRIFEANERE A F proSP-CFISP-CE B kT
Fig.4 The levels of proSP-C and SP-C proteins in hUC-MSCs-derived type II alveolar epithelial cells

A B BT EEhUC-MSCsIEA; B B3 HUBE LS S RIHAEC2s 45 C: 1B 5T L BEW S UZ Ak
A: hUC-MSCs observed under transmission electron microscope; B: hUC-MSCs-derived AEC2s observed under transmission electron microscope; C:
the lamellar body in hUC-MSCs-derived AEC2s observed under transmission electron microscope.

E5 B TRRESKIFEHNE RS R A PIRE MRS
Fig.5 The lamellar body in hUC-MSCs-derived type II alveolar epithelial cells
observed by transmission electron microscope
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