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Figure S1. Effect of autophagy inhibitor and inducer in autophagy activation. (A) Western blot analysis showing the inhibition of autophagy by different concentration of 3MA. For this, MSCs were treated with two different concentrations of 3MA for 36 h and the expression of SQSTM1, LC3-I and LC3-II was evaluated. (B) Western blot analysis showing the effect of rapamycin on MSCs. For this, MSCs were treated with rapamycin at different concentrations (50, 100, 200 nM) for 48 h. 
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Figure S2. Western blot showing the expression of (A) ATG7, (B) PIK3C3, and (C) LAMP2 expression. Upper panel of the blot showed the quantification of the western blot done by densitometric analysis. The data represent the average of 3 independent experiments, where * stands for p<0.05. 
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Figure S3. Effect of CoCl2 on HIF1A expression. (A) To optimize the time of treatment of CoCl2 for HIF1A overexpression, MSC2D were treated with CoCl2 at concentration of 200 µM for 6, 12, and 24 h. From the result, 12 h was chosen as optimized time for treatment of CoCl2 for HIF1A overexpression as maximum expression of HIF1A was observed at 12 h. (B) To choose the optimal concentration of CoCl2, we treated MSCs with different concentrations (100, 200 and 400 µM) of CoCl2 and 200 µM was used as the optimal concentration.  
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Figure S4. Il10 mRNA expression in colon samples.



[image: D:\SHOBHA-YEUNGNAM\New Volume\All DATA\3. Stem cell signaling\Manuscript\Refined manuscript\Autophagy\Autophagy R6\Figures\Figure S5.jpg]
Figure S5. Evaluation of NADPH oxidase and mitophagy in MSC2D and MSC3D.  (A) NADPH oxidase activity. 3 x 104 MSC2D cells and 30 MSC3D spheroids were seeded in a 96-well white plate and cells were lysed with Hanks’ balanced salt solution (HBSS; GE Healthcare Life Sciences; SH30268.01) containing 0.1 N NaOH and 0.1% Triton X-100 (Sigma-Aldrich, T8787). Cellular lysates were further incubated with NADPH (Enzo Life Sciences, 480-004-M050) and lucigenin (Enzo Life Sciences, ALX-620-061) in HBSS for 30 min at 37°C in the dark. Finally, NADPH oxidase enzyme activity was evaluated by determining the lucigenin-derived chemiluminescence using luminometer. (B) Mitochondrial mass in MSC2D and MSC3D evaluated by using MitoTracker Green. For this, 4 x 105 2D cells or 400 spheroids (1 spheroid=1000 cells) were taken and single cells were obtained. Then single cells derived from 2D and 3D-culture were incubated with 150 nM of MitoTracker Green FM (diluted in DPBS) for 30 min at 37°C in dark condition. After 30 min of incubation, cells were washed with DPBS for 2 times. The samples were run in a cytometer and the mean fluorescence intensity was calculated using FlowJo software. (C) The mitochondrial potential determined by the flow cytometric analysis using tetramethylrhodamine, methyl ester (TMRM). For this, single cells derived from 2D and 3D culture were stained with TMRM and incubated at 37°C for 30 min. Then, the cells were washed with DPBS, analyzed in flow cytometer and mean fluorescence intensity was determined. The graph represent fold over mean fluorescence intensity compared to MSC2D where * and ** represent p < 0.05 and p< 0.01 respectively. 
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Figure S6. Protein expression of FOXO3, p-AMPK, AMPK, SIRT1 in 2D and 3D-cultured cells (MSC2D and MSC3D). 
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Figure S7. Metabolic change in MSC2D and MSC3D. (A) ATP production in MSC2D and MSC3D. (B) Dehydrogenase activity in MSC2D and MSC3D (C) Cell cycle analysis exhibiting percentage of cells in different phase of cell cycle. (D) Rate of extracellular acidification (glycolysis) exhibited by fluorescence intensity. (E) Extracellular oxygen consumption rate was determined by OCR assay kit (Abcam, ab197243) according to manufacturer protocol. 50 MSC3D and 5x104 MSC2D were used in the study. The data represented the mean fluorescence intensity that represent extracellular oxygen consumption (F) Glucose uptake in MSC2D and MSC3D. All data represented n=3 independent expreiments and **, *** represented p<0.01, <0.001 respectively. 
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Figure S8. Evaluation of cellular senescence in MSC3D. (A) Protein expression of RB1, GBL1/beta galactosidase, and CDKN2A/p16 in 2D and 3D-cultured cells (MSC2D and MSC3D). (B) Protein expression of NFE2L2 in 2D and 3D-cultured cells (MSC2D and MSC3D).
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