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Supplementary Figure 1. Isolation and characterization of DP-MSCs. DP-

MSCs were isolated form the pulp of normal exfoliated human deciduous 

incisors. (A) Morphology of DP-MSCs at indicated days of culture. (B) Both DP-

MSCs and BM-MSCs adopt fibroblast-like morphology at same passage. The cell 

size is smaller in DP-MSCs than that in BM-MSCs. (C) Surface protein profiles 

of DP-MSCs as analyzed by flow cytometry. (D-F) The differentiation potency of 



DP-MSCs. Cells induced in (D) osteogenic induction medium (OIM, 2 weeks), 

(E) adipogenic induction medium (AIM, 5 weeks) and (F) chondrogenic 

induction medium (CIM, 3 weeks), were analyzed with (D) Alizarin Red S, (E) 

Oil Red O, (F) Alcian Blue staining and immunohistochemistry of type II 

collagen (COL2A1), respectively. (D-F, Right) Quantitative RT-PCR for mRNA 

levels of differentiation makers. (D) RUNX2 and OC, (E) PPARγ2 and LPL, (F) 

AGGRECAN and COL2A1 were detected by RT-PCR in OIM, AIM and CIM, 

respectively. Bar = 250 m. 

  



 

Supplementary Figure 2. DP-MSCs decrease in insulin signaling with high PTEN 

expression. DP-MSCs and BM-MSCs were cultured in serum-free basal medium for 1 

day. (A) Cells were then treated with serum-free adipogenic induction medium for up 

to 4 h, and analyzed by western blotting. (B) Cells were first pretreated with or 

without PI3K inhibitor, LY294002 (LY, 50μM), for 30 minutes and then treated in 

serum-free adipogenic induction medium for up to 4 h, and analyzed by western 

blotting (upper). (C and D) Cells were pretreated with or without LY294002 (LY, 

50μM), for 30 minutes and then treated in adipogenic induction medium for up to 3 

and 7 days. Cells were analyzed by (C) quantitative RT-PCR, (D, Left) Oil Red O 

staining, and (D, Right) quantification of the Oil Red O extract by measuring the O.D. 

at 510 nm at indicated days. Results are shown as the relative expression to GAPDH 

(mean ± SD), and significance was determined by Student’s t-test. (* p<0.05 and ** 

p<0.01). Bar = 200 m. 



 

Supplementary Figure 3. DP-MSCs and BM-MSCs differ in insulin signaling. 

DP-MSCs and BM-MSCs were separately isolated from two other different 

individuals. Cells were analyzed by western blotting. 

 



 

Supplementary Figure 4. Inhibition or knockdown of PTEN increases 

adipogenesis but decreases osteogenesis. (A-B) DP-MSCs were pretreated without 

or with a inhibitor of PTEN activity, bpV(pic), for 2 h, followed by induction in (A) 

adipogenic or (B) osteogenic induction medium for 7 days. (C-D) DP-MSCs without 

(CTR) or with PTEN knockdown (shPTEN) were induced in (C) adipogenic or (D) 

osteogenic induction medium. (A-D) Quantitative RT-PCR analysis of mRNA levels. 

Results are shown as the relative expression to GAPDH (mean ± SD), and 

significance was determined by Student’s t-test. *, p ＜0.05; **, p＜ 0.01 versus 

bpV(pic) = 0 or CTR determined by Student’s t-test. 



 

Supplementary Figure 5. PTEN levels in human normal bone and 

osteosarcoma tumors. The horizontal lines represent mean ± standard deviation 

for each group. 

  



 

 

Supplementary Figure 6. PTEN levels in different MSC cell lines. PTEN levels at 

different ages from (A) human DP-MSCs and BM-MSCs, and (B) rhesus monkey 

BM-MSCs. For the same age range (i.e. from 21 to 40 years-old), human PTEN levels 

in DP-MSCs are significantly higher than those in BM-MSCs (t-test, t8 = 5.355, P-

value = 0.0007). In human BM-MSCs, PTEN is not differentially expressed among 

different age groups (ANOVA, F2, 31 = 0.494, P-value = 0.615). For rhesus monkey 

BM-MSCs, PTEN expression levels among different developmental stages are similar 

(ANOVA, F2, 8 = 0.154, P-value = 0.860). The horizontal lines represent mean ± 

standard deviation for each group. 

  



 

 

Supplementary Figure 7. Gating strategy for analyzing MSC flow cytometry 

data. After staining with antibodies or isotype antibodies, cells were resuspended in 

fixation buffer prior to flow cytometric analysis. The first step in gating is 

distinguishing populations of cells based on their forward (FS) and side scatter (SS) 

properties. To exclude debris and dead cells, particles with FS less than 52 were 

discarded. The circled area in the left panel represents the usual gating area. The 

events or cells within the gate were further analyzed for expression of markers. The 

percentages of cell positive for FITC or PE were counted. The histograms in the right 

panels were used to evaluate the relative expression of a marker (%) by subtracting 

the percentage of cells stained by the isotype antibodies (1 or 5%). The flow 

cytometry analysis was performed in triplicate. 

 

  



Supplementary Table 1. Significantly enriched IPA diseases and bio functions 

 

  



 

 

 

 

  



Supplementary Table 2. Donor information 

 

 

 

  



Supplementary Table 3. Primer sets for PCR and real-time PCR 

 

 


