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SI1: Flow cytometry analysis for characterization of stem cells 
 The cells were harvested washed, counted, and checked for cell viability using trypan 

blue assay. 

  Cells were resuspended in ice-cold PBS, 10%FBS and 1% sodium azide solution (1-

5X106 cells/ml). 

 To 100µl cell suspension primary antibody at 1µg concentration was added and incubated 

at room temperature for 30 minutes. 

 Cells were washed three times and a secondary antibody was added and incubated at 

room temperature for 30 minutes. 

 Wash the cells and resuspended in ice-cold PBS, 3% BSA, and 1% sodium azide. This 

was used for flow cytometry analysis. 

 
SI2: Immunofluorescence of differentiation markers 

 Fix the cells in 4% formaldehyde/ PBS for 15 mins at 370C. 

 Remove the fixative and add a permeabilizing buffer to permeate the cell membrane for 5 
mins at 370C. 

 Remove the perm buffer and add 1% BSA/ PBS for 5 mins at 370C. 

 Remove BSA and add phalloidin/ anti X (Phalloidin is used in 1:500 concentration in 
PBS/BSA and anti X in 1:50 concentration) incubate at 370C for 1 hour (anti X is the 
antibody of our interest). 

 Remove the stain and wash the cells with PBS/0.5% Tween 3 times 5 minutes each. 

 Remove tween and add secondary antibody used in concentration 1:50 in PBS/BSA 
incubate at 370C for 1 hour. 

 Remove the stain and wash the cells gently in PBS/0.5% Tween 3 times 5 minutes each. 

 Finally, add the streptavidin component for 30 minutes at 40C. 

 Washed the cells and mounted them in DAPI. 

 Cells are then viewed under a fluorescent microscope. 
 
SI3: Protocol for preparation of differentiation medium 
Below mentioned specific differentiation factors were added to DMEM with 15% FBS to get 
each differentiation medium. 

Osteogenic medium 
Dexamethasone 10nMol 
Ascorbic acid 100µMol 
Adipogenic medium 
Indomethacin 100µMol 
IBMX 500µmol 
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Insulin 10µg/ml 
Dexamethasone 1µMol 
Chondrogenic medium 
Ascorbate 2 phosphate 50µg/ml 
Dexamethasone 0.1mM 
TGFβ 10ng/ml 
Sodium pyruvate 100µg/ml 
Insulin 5µg/ml 
 

SI4: Protocol for staining of osteo, chondro, and adipogenesis 

 BCIP/NBT staining for osteogenesis 
Cells were washed in PBS and fixed with formalin for 15 minutes. The cells were washed 

with wash buffer (0.05% Tween20 in PBS). Cells were stained carefully in BCIP/NBT 

for 5-10 minutes. Progress was checked every 2-3 minutes. Cells were washed in wash 

buffer and then in PBS. Cells will be stained in dark blue-violet if alkaline phosphatase 

activity present (indicative of osteoblast cells). 

 Oil red O staining for adipogenesis 

Cells were washed and fixed in formalin for 30 minutes to one hour at room temperature. 

Cells were washed in PBS and cells were incubated with 60% isopropanol for 2-5 

minutes. Oil red O working solution was added and kept for 1 minute. Cells were rinsed 

with tap water and hematoxylin solution was added and incubated for 1 minute and 

washed and viewed under a phase-contrast microscope. 

 Oil red O stock: 300mg oil red O in 100ml isopropanol 

 Working solution: 30ml stock solution and 20ml distilled water 

 Alcian blue staining for chondrogenesis 

Cells were fixed with neutral buffered formalin for 60 minutes at room temperature. 

Washed cells were added with staining solution and incubated overnight at room 

temperature in dark. Cells were washed using a destaining solution several times. 

Cartilage cells will stain intense blue after destaining.  

 Staining solution: 10mg alcian blue 8GX in 60ml ethanol and 40ml acetic 

acid mix 

 Destaining solution: 120ml ethanol and 80ml acetic acid mixed well 
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SI5: Scanning Electron Microscopy (SEM) 
 

 For SEM cells at a density of 1x104 were seeded onto the scaffold and incubated the 
plates at 370C in a 5% CO2 atmosphere. 

 The period selected for the study was 24 hours and day 7. 

 The following table below shows the remaining protocol. 
 
Reaction time Procedure 

1-2 hours Collection in 1.5% glutaraldehyde in 0.1M cacodylate 
buffer. 

10 mins Wash in the buffer. 

60 mins 1% osmium tetroxide in the buffer. 

5 mins X 2 Wash in DW. 

60 mins 1% tannic acid in the buffer. 

5 mins X 2 Wash in DW. 

5 mins X 2 30, 50, 70% ethyl alcohol increments. 

30 mins 2% uranyl acetate in 70% ethyl alcohol. 

5 mins X 2 90% ethyl alcohol. 

10 mins X 2 100% ethyl alcohol. 

5 mins X 2 Hexamethyldisilazane (HMDS) or Critical Point Drying 
(CPD) 

 

 After the samples were completely dried out they were coated with gold to make it 
electron reflective. 

 
SI6: Proteomics analysis using LC-MS to confirm stem cell differentiation 

 RapiGest Extraction buffer (Waters, USA) 

 Preparation of the 0.5% (w/v) Rapigest-50mM NH4HCO3/ DNAse/ Protease inhibitor, 

further referred to as RapiGest Extraction Buffer. 

 Prepare 100 mL 50 mM NH4HCO3 buffer using analytical-grade (milli-Q) water. 
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 Add 5μL of Phenyl methane sulfonyl fluoride (PMSF) [Protease inhibitor] from 100mM 

Stock solution dissolved in isopropanol. 

 Add DNAse II, at a concentration of 2 μg/mL. Use the normal bovine DNAse II 

Boehringer (DRC stock solution 0.4 mg/mL, use at final 5 μL/mL = 1/200). 

 To a tube containing 1 mg RapiGestdetergent, add 50 μL of 50 mM 

NH4HCO3/DNAse/Protease inhibitor buffer and re-suspend vigorously. 

 Use the 0.5% (w/v) Rapigest-50mM NH4HCO3 buffer always fresh. 

 Protein extraction from single cell suspensions using sonication/freeze-

thaw/detergent 

 Start from 1.5 x 10  cells in isolation medium, 5 mL falcon tube 

 Wash 2x with ± 4.5 mL ice-cold PBS in 5 mL falcon tube, 3 min 1200 rpm 

 After 2nd wash, transfer pellet in 300 μl to 1.5 mL safe-lock tube, wash original falcon 

tube, and perform 3rd wash in the 1.5 mL safe-lock tube, spin down vigorously in a 

microfuge and aspirate till pellet 

 Add 50 μLRapiGest Extraction Buffer, resuspend vigorously and sonicate 3x cycles 

without ice, at room temperature to allow DNAse to be active for ± 10 min. Check with 

pipette whether DNA has been digested: slimy threads or not? If yes, an additional 10 

min at room temp. 

 Remove debris: 10 min 14000 rpm ultracentrifugation, collect clear supernatant (± 40 μL) 

and store -80°C 

 The optimal concentration for proteomic analysis: 100μg 

Protein expression data was collected using an LC/MS/MS analysis of control (2D cultures cells) 

and cells grown on scaffolds for 7 days. The pathways were identified using the gene ontology 

tool (tool.dice-database.org/GOnet) 

 

SI7: H&E staining 

H&E staining was performed as follows. Formalin-fixed paraffin-embedded tissues were 

sectioned using a microtome set at 5µm thickness and collected on coated glass slides. The tissue 

sections were undergone three rounds of xylene wash for 10 min each. Then hydration was done 

using a gradient of absolute alcohol. 95%, 70%, 50% ethanol, and distilled water for 5 min each. 

Hematoxylin was applied for 2 minutes and washed under running tap water for 5 min. 1% acid 
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alcohol was used to differentiate the slides for 30 sec and washed in running tap water for 20 

min. The slides were washed in 95% ethanol for 5 min and eosin was treated for 1min. and 

dehydration was carried out in three changes of absolutes ethanol for 5 min and three changes of 

xylene for 5 min each and mounted using DPX mountant. 

 

SI8: Stem cell differentiation on tissue sections using different stains 

 Alcian blue staining 

 Deparaffinize the slides and hydrate to distilled water 

 Stain in alcian blue (1% in 3% acetic acid) 

 Wash in running tap water for 2 minutes 

 Rinse in distilled water 

 Counterstain with nuclear fast red (0.1% nuclear fast red) 

 Wash in running tap water for 1 min 

 Dehydrate and clear in xylene and mount 

 Alkaline phosphatase activity 

 Take dried specimens and incubate in BCIP in DMF and NBT in tris buffer and 

MgCl2 at 37 for 30min 

 Wash and counterstain in nuclear fast red  

 Wash in running tap water 

 Dehydrate and mount 

 Oil red O 

 Dehydrate the sections 

 Place in absolute propylene alcohol for 2-5 min 

 Stain in oil red o (5% in propylene alcohol) for 8-10 min in 60ºC oven 

 Differentiate in 85% propylene alcohol for 2-5 min 

 Rinse in 2 changes of distilled water 

 Stain in hematoxylin 

 Wash thoroughly in running tap water for 5 min 

 Place in distilled water 

 Mount in glycerin jelly 
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Fig S1: Immunofluorescence analysis of stem cell markers (magnification 40X) 



 

8 
 

 

Fig S2: Toxicity analysis using bioinformatics tool pkCSM 
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Fig S3: Actin- vinculin staining to identify focal adhesions (magnification 40X) 
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Fig S4: Protein accession numbers and description analyzed in LC-MS 



 

12 
 

 
Fig S5: Illustration of in vivo differentiation studies 

 
Fig S6: LC-MS data analysis on up-regulated and down-regulated pathways along  

with the p-value 

Pathways P value 
cellular component organization or biogenesis 2.06E-07
cellular component organization 3.79E-07
cellular component biogenesis 4.04E-06
cellular component assembly 4.90E-06
cellular response to stress 1.52E-05
female meiosis chromosome separation 2.98E-05
cell development 3.20E-05
hydrogen peroxide catabolic process 3.40E-05
response to stress 3.87E-05
cytoskeleton organization 1.22E-06
cellular component organization or biogenesis 1.64E-06
cellular component organization 5.91E-06
organelle organization 9.02E-06
positive regulation of cellular process 1.12E-05
movement of cell or subcellular component 1.34E-05
positive regulation of cell migration 2.52E-05
positive regulation of cell motility 3.16E-05
positive regulation of cellular component movement 3.81E-05
positive regulation of locomotion 4.31E-05
regulation of cell migration 4.55E-05


