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Fig. 1 Differentiation of hADSCs toward neuron-like
cells induced by soluble factors from rat brain
Human ADSCs were incubated for 3 days in conditioned medium
derived from rat brain and analyzed for NSE expression by
immunofluorescence. The nuclei were stained with Hoechst 33342.
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Fig. 2 Effect of hADSCs on cell viability and apoptosis of PC12 cells in serum free condition
Cell viability was quantified using cell counting kit-8 (a). Cell apoptosis was examined by FACS analysis after staining with Annexin V and propidine

iodide (b). Data are expressed as x + s (n=3) and as a percentage of control. * indicates P < 0.05 compared with control cells. # indicates P < 0.01

compared with control cells. ® indicates P < 0.05 compared with serum-deprived cells. ? indicates P < 0.01 compared with serum-deprived cells.(1:

Control; O: Serum depriviation; M: Conditioned medium.
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Fig. 3 Effects of PCA from A. oxyphylla on the cell growth of human adipose-derived stem cells (hADSCs)
Cell numbers were quantified using Cell Counting kit-8. (a) Treatment with 0.5 mmol/L, 1.0 mmol/L and 1.5 mmol/L PCA for 48 h significantly
enhanced the cell growth of hADSCs in a dose-dependent manner. (b) Treatment with 1.5 mmol/L PCA for the indicated time significantly enhanced
the cell growth of hADSCs in a time-dependent manner. Data are expressed as x + s (n=4) and as a percentage of control. * indicates P < 0.05 in

comparison with control cells.
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Table 1 Cell cycle distribution analyzed by

flow cytometric analysis indicating promotion
of the G0/G1 to S phase transition of hADSCs by PCA

¢(PCA)Y/(mmol-L")  GO/G1/% S/% G2/M/%
0 89.71£0.55  0.97+0.16  9.32+0.48
0.5 87.99+127  229:024°  9.72+1.51
1.0 86.75+243  247+0.12° 10.78+2.39
1.5 81.68+1.31° 3.01+0.18  1531+1.37

* Significantly different from the control (P <0.05).

2.5 JRJLEER £ cyclin D1 IEBRIE

N G1 W] 1) S i 3 I 4R T Cdk4/6-
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5 cyclin D1 (1) L4 2%

PCA Control
A W  Cyclin DI
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Fig. 4 Effects of PCA from A. oxyphylla on cyclin D1
protein expression in hADSCs
Cells were treated with 1.5 mmol/L PCA or left untreated for 48 h.
Western blot analysis showed that cyclin D1 protein level increased in
cells treated with PCA. Representative data from three independent

experiments are shown.
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H1, cyclin D1-siRNA %% %% 5 A\ I 17 40 12 (14 44 41
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X N 7T AR A Mg B R e 2 E
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v 3

P cin
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Fig. 5 siRNA-mediated knockdown of cyclin D1 in
hADSCs on protein level
hADSCs transfected with siRNAs targeting the gene expression of
cyclin D1 (KD) and transfected with non-target-directed control siRNA
(NC) were cultivated for 48 h and analyzed by Western blot. For
densitometric quantification, the expression of cyclin DI in the cells
transfected with control siRNA (NC) was set as 100%.
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Fig. 6 Alteration in cell proliferation after treatment

with PCA and transfection with Cyclin D1-siRNA
A significant reduction in cell proliferation by 26% was observed as a
consequence of the knockdown of cyclin D1 compared with nc-siRNA
transfected hADSCs (set as 100% ). This effect was even more
pronounced upon treatment of 1.5 mmol/L PCA (45% ). Data are
expressed as x+s of three independent experiments. * indicates P < 0.05
compared with nc-siRNA-treated cells. The incubation time for all the
cell groups was 48 h. O: nc-siRNA; O: Cyclin D1-siRNA.

(@) CD29 CD44 CD13 CD34 CD45 HLADR
182.9% 7.6% 97.49% 0.2% 0.14% 0.79%
Control
2.4% 1% 97.81% 0.8% 0.05% 1.09%
PCA
(1.5 mmol/L)

=

Fig. 7 Characterization of pre/post PCA treated-hADSCs
(a) Flow cytometric analysis of cell surface antigens by hADSCs. Both control cells (upper panel) and PCA-treated cells (lower panel) are positive for
CD13, CD29 and CD44, and negative for CD34, CD45 and HLADR. (b) Differentiation of hADSCs into adipocytes and osteoblasts in vitro. Oil Red
staining of hADSCs cultured for 2 weeks in adipogenic medium, shows the accumulation of lipid in the vacuoles (Upper panel). Von Kossa staining of

hADSCs maintained in osteogenic media for 4 weeks. Dark staining of the nodules demonstrates the deposition of mineralized characteristic matrix of

bone formation (Lower panel). Scale bar = 50 um.
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Proliferative Enhancement of Human Adipose Tissue-derived Stromal Cells
by Protocatechuic Acid From Alpinia oxyphylla In vitro®

WANG Han", LIU Tian-Qing"”, ZHU Yan-Xia", GUAN Shui”, MA Xue-Hu", CUI Zhan-Feng?
("Dalian R&D Center for Stem Cell and Tissue Engineering, Dalian University of Technology, Dalian 116024, China;
IDepartment of Engineering Science, Oxford University, Oxford OX1 3PJ, UK)

Abstract In an effort to find drugs for facilitating proliferation of transplanted stem cells to provide adequate new
tissue, the influence of PCA from A. oxyphylla on the proliferation capacity of hADSCs in vitro was examined.
Human ADSCs could differentiate into neuron-like cells in vitro, and protect PC-12 cells from apoptosis induced
by serum deprivation. Cell counts showed that treatment of hADSCs with 0.5 mmol/L, 1.0 mmol/L and
1.5 mmol/L of PCA for 48 h increased the cell numbers in a dose-dependent manner. In addition, the cell numbers
of hADSC:s at various time points after treatment of 1.5 mmol/L PCA were increased in a time-dependent manner.
Flow cytometric analysis of DNA content demonstrated the cell cycle progress from G1 phase to S phase. The most
pronounced effect was seen with 1.5 mmol/L PCA, where the fraction of cells in S phase increased more than 2
folds, accompanied by a significant increase in the fraction of cells in G2/M phase and a significant decrease in the
fraction of cells in GO/G1 phase. Western blot analysis revealed the elevated expression of cyclin D1 in hADSCs
induced by 1.5 mmol/L PCA treatment. Furthermore, cyclin D1-siRNA transfection significantly inhibited the
promotion of cell proliferation by PCA. Flow cytometric analysis of the cell surface antigens, osteogenic induction
and adipogenic induction demonstrated that after PCA treatment, hADSCs retained their morphological and
functional characteristics of multipotential mesenchymal progenitors. The proliferative enhancement of PCA
suggests the possibility that PCA may be useful in hADSCs-mediated therapy.
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