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5-azacytidine induces the differentiation of human umbilical cord derived mesenchymal stem

cells into cardiomyocytes
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Abstract

BACKGROUND: 5-azacytidine (5-aza) can induce the differentiation of human umbilical cord derived mesenchymal stem cells
(hUCMSCs) into cardiomyocytes.

OBJECTIVE: To investigate the cellular mechanism underlying the differentiation of hUCMSCs into cardiomyocytes induces by
5-aza.

METHODS: hUCMSCs were isolated and purified by adherent method. hUCMSCs at passage 3 were induced to differentiate into
cardiomyocytes by 5-aza.

RESULTS AND CONCLUSION: Spindle-shaped hUCMSCs were presented from human umbilical cord tissue by adherent
culture method. hUCMSCs treated with 5-aza had long cytoplasmic process 1-2 weeks after induction, and they were connected
with adjacent cells forming myotube-like structures 3-4 weeks after induction. \UCMSCs treated with 5-aza were stained
positively for cTnl 4 weeks after induction. Statistically higher level expression of Nkx2.5 and GATA 4 mRNA in induced group
was observed in comparison with those of control group (P < 0.05). These indicated that hUCMSCs can be induced to
differentiate into cardiomyocytes by 5-aza in vitro through up-regulating the expression of Nkx2.5 and GATA4.
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Table 1 Primer sequences
Gene Primer sequences Fragment (bp)

GAPDH-F 5-GAA GGT GAA GGT 135
CGGAGT C-3

GAPDH-R 5-GAA GAT GGT GAT
GGG ATT TC-3

Nkx-2.5-F 5-CCC CTG GATTTT 75
GCATTCAC-3

Nkx-2.5-R 5-CGT GCG CAA GAA
CAAACG-3'

Gatad-F 5'-GGC TAT GTC CAC 162
CCC GCT CTG-3

Gata4-R 5'-TGGCAGTTGGCAC
AGGAGAGG -3’
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Figure 1 Morphology of human umbilical cord derived
mesenchymal stem cells before and after induction of
5-azacytidine (Inverted phase contrast microscope,
x200)
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Figure 2 Immunohistochemistry staining of human umbilical
cord derived mesenchymal stem cells before and
after induction of 5-azacytidine (x200)
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