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Abstract

BACKGROUND: By regulating gene transcription in embryonic stem cells, Nanog, Oct4 and Sox2 play a key role in the
regulation of pluripotency and self-renewal. Expression of embryonic stem cell-associated transcription factors in
umbilical cord mesenchymal stem cells has not been fully clarified.

OBJECTIVE: To investigate the expression of embryonic stem cell-associated transcription factor-Nanog, Oct4 and
Sox2 in umbilical cord mesenchymal stem cells.

METHODS: Umbilical cord mesenchymal stem cells were cultured with collagenase and trypsinase digestion. Human
embryonic stem cells were cultured in the mTeSRTM1 system in the absence of trophoderm. The difference in Nanog,
Oct4 and Sox2 mRNA expression was compared between umbilical cord mesenchymal stem cells and embryonic stem
cells by quantitative PCR. Nanog, Oct4 and Sox2 expression in umbilical cord mesenchymal stem cells and embryonic
stem cells was determined by immunofluorescent staining.

RESULTS AND CONCLUSION: Nanog, Oct4 and Sox2 were expressed in human umbilical cord mesenchymal stem
cells. However, Oct4, in particular Oct4B, was mainly located in the cytoplasm of human umbilical cord mesenchymal
stem cells. Nanog, Oct4 and Sox2 expression was significantly lower in the umbilical cord mesenchymal stem cells than
in the embryonic stem cells, and the mRNA expression of Nanog, Oct4 and Sox2 in the umbilical cord mesenchymal stem
cells was 20%, 0.3% and 10% of that in the embryonic stem cells. This study revealed the different expression profiles of
Nanog, Oct4 and Sox2 in umbilical cord mesenchymal stem cells and embryonic stem cells. It is beneficial to optimizing
the methods of reprogramming umbilical cord mesenchymal stem cells and analyzing the function of embryonic stem
cell-associated transcription factors in adult stem cells.

Han ZB, Chi Y, Yang SG, Wang YW, Yang ZX, Ji YR, Yang P, Han ZC. Expression of embryonic stem cell-related
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a: Passage 3 human umbilical cord b: After adipogenic and

mesenchymal stem cells (x40) osteogenic induction for 21 d, red
lipid drops (arrows) were observed
(oil red O staining, x200)

c: After osteogenic induction, black calcium deposition (arrow) was
observed (Von Kossa staining, x100)

Figure 1 Morphology of human umbilical cord mesenchymal
stem cells
Pl NJFals I 78 40 i R A 52

= =
= 3 0.38 % = 0.09 %
E 3 l ¥ ES l ¥
= 3 =
— =
= e L e R L= e - i
10 10! 10® 1% 10 10” 1o' 10® 10 o
<D 11b PE co1aFITS
— =
= =
- 99.53 % »n 0.03 %
284 FH——w — 83, M0
= 3 = hal
< 3
= 3 T T T T Lo T T T T
1w? o' 10 10® 10 10 10! 10 0¥ o9
C[=2a PE CD34 FITC
_ = 5
e | 95.61% = | 95.22%
= 3 = J
= 3 Al = 3 haal
3 _/M\\ "3
= S T S Aty L SR
10? 10! 10 1% 10 1w? o' 10 1w0® 1o
CO=73 PE ca0 PE
= |—99-44°5 3 049 %
= 3 ol = 3 | 1)
< 3 < 3
= Srgrrs T r—, = A 1 L L el PP
1% 10! 10 10® o 1a? 10! 10 10¥ a0
<105 PE HLA-DR PE

Figure 2 Phenotype of human umbilical cord mesenchymal
stem cells
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a: Expression of Nanog in umbilical cord mesenchymal stem cells

b: Expression of Oct4 in umbilical cord mesenchymal stem cells
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Figure 3 Morphology of human embryonic stem cells
3 ARG T4RIEA

c: Expression of Sox2 in umbilical cord mesenchymal stem cells

green = antibody; red = rhodamine phalloidin; blue = DAPI; color =
merged

Figure 5 Phenotype and stem cell markers of human umbilical
cord mesenchymal stem cells
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c: Expression of Sox2 in embryonic stem cells hUC-MSC-OCR4A; 5: ESC-SOX2; 6: hUC-MSC-SOX2
green a antibody; red = rhodamine phalloidin; blue = DAPI: color = Figure 6 Relative expression level of embryonic stem cell
merge (ESC) related transcription factor mRNA in human
umbilical cord mesenchymal stem cells (hUC-MSC)
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BIOSIS Previews

L E/: The Journal of Vascular Surgery (JVS) is the official journal of the
Society for Vascular Surgery (SVS). Since the first issue was released in 1984,
JVS has offered vascular, cardiothoracic, and general surgeons with original,
peer-reviewed articles related to clinical and experimental studies, noninvasive
diagnostic techniques, processes and vascular substitutes, microvascular
surgical techniques, angiography, and endovascular management. In recent
years, the Journal has also published a number supplemental issues focused
on patient diversity, diabetic foot ulcers, and other issues pertinent to the
practicing vascular surgeon.
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