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SUPPLEMENTARY MATERIAL AND METHODS 
 

Immunophenotypical analyses. AD-MSC were labelled with the following monoclonal 

antibodies: PerCP-anti-CD45, APC-anti-CD14, PE-anti-CD34; PE-anti-CD90, PE-anti-

CD73 (BD,), PE-anti-CD105 (eBioscience, San Diego, CA, USA). Annexin V staining was 

performed with Annexin V-PE Apoptosis detection kit (Biovision Research,). Analyses 

were performed by FACScalibur with CellQuest software (BD). 

 

Differentiation assays. To test the adipogenic differentiation, AD-MSC were plated in 

DMEM with 1% P/S, 10% rabbit serum (Euroclone), 5% Horse Serum (Hylcone), 

dexamethasone (1mM), indomethacin (60 mM), rh-insulin (10 mM) and 

isobuthylmethylxantine (0.5 mM) (Sigma). Cells were induced for 10 days and lipid 

droplets detection was performed by Oil-Red-O stain (Sigma) and by microscopy (Axiovert 

200M Zeiss, Oberkochen, Germany). Adipogenic gene expression was assessed by RT-

PCR using as primers: 5’-CAGTGGGGATGTCTCATAA-3’ (forward) and 5’-

CTTTTGGCATACTCTGTGAT-3’ (reverse) for human PPARγ (NM_005037); 5’-

GAGATTTCTCTGTATGGCACC-3’ (forward) and 5’-CTGCAAATGAGACACTTTCTC-3’ 

(reverse) for human LPL (NM_000237.2). Osteogenic induction was performed with 

DMEM (GIBCO) containing 10% FBS (Hyclone), 1% of penicillin/streptomycin (P/S; 104 

UI/ml and 10 mg/ml), glutamine (2mM), dexamethasone (10 nM), L-ascorbic acid-2-

phosphate (0.1 mM), beta-glycerol phosphate (2 mM) (all Sigma) and BMP-2 (100 ng/ml) 

(Tebu-Bio, Magenta, Italy). After 2 weeks of induction specimens were stained with ddH2O 

0.5% Alizarin Red-S (v/v) (Sigma) and visualized by microscopy. RT-PCR was performed 

testing osteogenic genes using as primers 5’-TGACGAGACCAAGAACTG-3’ (forward) and 

5’-CCATCCAAACCACTGAAACC-3’ (reverse) for Col1; 5’-
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AGAGGTACCAGATGGGACTGTGGTT-3’ (forward) and 5’-

GGTAGCTACTTGGGGAGGATTTGTG-3’ (reverse) for Cbfa1. 

 
 
Real Time PCR. Quantitative real-time RT-PCR was performed with the iCycler iQ5 (Bio-

Rad Laboratories) in a volume of 20μl containing 1/625 of cDNA for osteogenic or 1/25 for 

adipogeic genes, 1x Power SYBER PREMIX EX TAQ II (Takara, Shiga, Japan), and 300 

nM of reverse and forward primers.  The levels of mRNA for tested genes were quantified 

using DCT method and normalized against human β-Actin as housekeeping gene. 

Conditions for amplification were 95°C for 30 sec followed by 40 cycles of 95°C for 10 sec, 

and 58.5°C for 30 sec and 71 cycles to 60°C 10 sec up to 95°. The following primer sets 

were used: hCol1 primers 5’-ACCAATCACCTGCGTACA-3’ and 3’-

TCTTGGTCTCGTCACAGATC-5’; hCbfa1 5’-TTACTGTCATGGCGGGTA-3’ and 3’-

GTGAAACTCTTGCCTCGT-5’; hLPL 5’-CCCGAATGGAGGTACTTTTC-3’ and 3’-

CGATGAAGAGATGAATGGAGC-5’; hPPARγ 5’-GTTGACACAGAGATGCCA-3’ and 3’-

GTGGAGTAGAAATGCTGGAG-5’; h-β-actin 5’-TGAAGTGTGACGTGGACA-3’ and 3’-

GATCTTCATTGTGCTGGGT-5’. 

 
 
Cell lines. Human breast carcinoma cell line BT549 (IST, Genova, Italy) were cultivated in 

Dulbecco’s Modified Eagle Medium (DMEM; GIBCO) supplemented with 10% FBS 

(Hyclone), 1% glutamine (200 mM) and 1% penicillin-streptomycin (104 UI/ml and 10 

mg/ml) (both from EuroClone). Human pancreatic carcinoma cell line BxPc3, and human 

colon cancer cell lines LS174T (ATCC- LGC Standards srl, Italy) were maintained in RPMI 

(GIBCO) supplemented with 10% FBS (Hyclone), 1% glutamine  and 1% penicillin-

streptomycin (both from EuroClone). Human neuroblastoma IMR32 (IST, Genova, Italy) 
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was grown in DMEM/F12 (GIBCO) supplemented with 10% FBS (Hyclone), 1% glutamine  

and 1% penicillin-streptomycin (both from EuroClone).  

 

Apoptosis assays. Tumor cells lines (BT549, IMR32, BxPc3 and LS174T) were seeded 

in culture and after 12 h, either AD-MSC TRAIL or AD-MSC GFP were added to tumor 

cells at target:effector ratio of 1:5. Tumor cell death was assessed by propidium iodine (PI; 

Sigma) staining after both 24 and 48 hours gating on GFP negative cells. As positive 

control, soluble rTRAIL 20 μg/ml was added to target cells only.  

In order to assess the effect of a proteasome inhibitor on TRAIL receptors, BT549 were 

incubated with or without Bortezomib (VELCADE, Millenium Pharmaceutical, Cambridge, 

MA, USA) at 10nM for 12 hours. Cells were then harvested and stained with PE-

conjugated anti-TRAILR1/DR4, PE-conjugated anti-TRAILR2/DR5 (Biolegend) and with 

appropriate isotype controls (BD). Similarly, AD-MSC were cultivated with or without 

Bortezomib (50 nM) for 6, 12 and 24 hours and stained with PE-conjugated anti-

TRAILR2/DR5 and isotype control. In addition, to evaluate the effect of Bortezomib on AD-

MSC, AD-MSC TRAIL and AD-MSC GFP, cells were treated for 24 hours with Bortezomib 

(50 nM), media were replaced and apoptosis was observed as previously described by PI 

staining.  

To verify the sensitizing effect of Bortezomib in TRAIL mediated apoptosis, TRAIL-

resistant BT549 were treated with Bortezomib 10 nM for 12 hours and than co-cultured 

with AD-MSC TRAIL, AD-MSC GFP (target:effector ratio of 1:5) or soluble rTRAIL 20 

μg/ml for both 24 and 48 hours. Tumor cell death was detected by PI staining, as 

previously indicated gating on GFP negative cells. Analyses were performed by 

FACScalibur equipped with CellQuest software (BD). 
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SUPPLEMENTARY FIGURE LEGENDS 
 
Supplementary Fig.1. (A) Representative overlay FACS plots of Annexin V-PE staining of 

AD-MSC TRAIL (right) in comparison with AD-MSC GFP (centre) and of untransduced 

AD-MSC (left) revealing that more than 85% of AD-MSC TRAIL do not stain for this very 

early apoptosis marker. (B) Hela cells death after 48h of treatment with recombinant 

human TRAIL at different doses in comparison with untreated control (Ctrl) (P< 0.009). 

Values are expressed as mean ± SD of duplicate samples. 

 

Supplementary Fig. 2. (A) AD-MSC (top), AD-MSC GFP (middle) and AD-MSC TRAIL 

(bottom) are tested for typical surface markers by FACS (isotype antibodies in grey). (B) 

Wild type and gene modified AD-MSC are induced to differentiate towards adipogenic 

lineage. In the left panel (bottom), Oil Red O staining points out the presence of lipidic 

droplets in the cytoplasm of AD-MSC TRAIL as well as of wild type AD-MSC and AD-MSC 

GFP (Scale bar 100μm). In the top row, uninduced controls (CTRL). On the right panel, 

adipogenic differentiation is confirmed by gene profile analyses of lipoprotein lipase (LPL) 

and PPARγ. (C) AD-MSC differentiated towards osteogenic linage. In the left panel 

Alizarin-Red stained induced AD-MSC (bottom) are visible indicating the presence of 

mineralizing cells (Scale bar 200μm). In the top row, uninduced controls (CTRL). On the 

right panel, osteogenic differentiation is confirmed by gene profile analyses targeting 

collagen 1 (Col1) and core-binding factor α 1 (Cbfa1).  

 

Supplementary Fig. 3. Mean (±SD) of RNA levels (in fold of increase) of adipogenic (A) 

(human LPL and human PPARγ 1) and osteogenic (B) (human Col1 and human Cbfa) 

genes normalized to human β-actin in quantitative real-time RT-PCR. Wild type adipose 

mesenchymal stromal/stem cells (AD-MSC) and gene modified AD-MSC expressing 
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TRAIL and GFP were successfully differentiated towards adipogenic (P<0.0002) and 

osteogeic (P<0.01) lineages.  

 
Supplementary Fig. 4. (A) Mean (±SD) of cell death at 24 h by PI staining on gated GFP 

negative sensitive (BxPc3, LS174T) and resistant (BT549, IMR32) tumor cell lines in co-

culture with AD-MSC TRAIL, AD-MSC GFP at 1:5 target:effector ratio. Recombinant 

TRAIL (rTRAIL; 20 μg/ml) is used as positive control and tumor cell lines alone as negative 

control (ctrl). For BT549 and IMR32: P>0.05. For BxPc3: *P=0.005; **P=0.0005; 

***P=0.001. For LS174T: §P=0.001; §§P=0.001; §§§P=0.005. (B) Same as above at 48 

hours. For BT549 and IMR32: P>0.05. For BxPc3: *P=0.0004; **P=0.005; ***P=0.02. For 

LS174T: §P=0.0008; §§P=0.007; §§§P=0.01. 

 

 Supplementary Fig. 5. (A) PI staining of BT549 cells after rTRAIL treatment (48 h) at 

different doses in comparison with untreated control (ctrl) (P>0.05). (B) Representative 

FACS analyses of TRAIL-R1 and TRAIL-R2 expression in BT549 cultured without (w/o; 

top) or with (w; bottom) 10 nM Bortezomib for 12 hours. Grey lines represent isotypic 

controls. (C) Representative time course FACS analyses of TRAIL-R2 receptor expression 

of AD-MSC after treatment with Bortezomib. Bortezomib dramatically increases TRAIL-R2 

receptor expression from 20% up to 73% after 24 hours of treatment. Grey line represents 

the isotypic control. (D) Mean (±SD) of apoptosis levels comparing AD-MSC, AD-MSC 

TRAIL or AD-MSC GFP after treatment with Bortezomib for 24 hours. Cell death detection 

was performed by PI staining 24 hours after treatment. (E) Mean (±SD) of cell death by PI 

staining on BT549 cells treated with Bortezomib (10nM) for 12 hours and co-cultured (1:5 

ratio) with AD-MSC TRAIL, AD-MSC GFP or recombinant TRAIL (rTRAIL, 20μg/ml). The 

highest cytotoxicity against target cells is detected of the combination between Bortezomib 

and AD-MSC TRAIL at 48h (P=0.01).  


