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Fig. S1. Effective dosage of 5-Aza-CR on cell reprogramming. (A) DES immunostaining. (B) Caspase 3/7 

staining. Adipose derived stromal cells (ADSCs) treated with or without low (<0.125ng), intermediate (1.25 – 

12.5ng) or high (>67.5ng) dose of 5-Aza-CR were encapsulated in Soft (0.9 ± 0.1 kPa), Med (15 ± 5 kPa) and 

Soft Col-Tgel 
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Stiff (40 ± 10 kPa). The low dose of 5-Aza-CR used in this study did not enhance significant trans-

differentiation of ADSCs into myoblasts-like cells. ADSCs treated with intermediate dosage of 5-Aza-CR were 

dramatically trans-differentiated into myoblasts-like cells, especially those in the Med Col-Tgel. High dose of 5-

Aza-CR did not promote trans-differentiation, but programmed ADSCs to death regardless of gel stiffness 

(Scale bars, 1000 µm). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S2. The original phenotypes of ADSCs. (Left to right) Oil red O and β-Gal staining, and OCT4, ABCG2, 

MYOD1 and DES immunostaining. ADSCs were encapsulated in the Soft, Med, or Stiff Col-Tgel and grown 

without 5-Aza-CR. ADSCs were originally not stem cells and myoblast-like cells (Scale bars, 1000 µm). 
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Fig. S3. Activation of silent gene(s). ADSCs were encapsulated in the Soft, Med, or Stiff Col-Tgel and grown 

with or without 5-Aza-CR.  (A), (B) and (C) Immunostaining of OCT4, ABCG2 and HIF-1α, respectively.  The 

supplement of 5-Aza-CR showed up-regulation of the expression of OCT4 and ABCG2 of ADSCs, where the 

highest was found in stiffer gels (i.e., Med and Stiff Col-Tgels) and the lowest was observed in the Soft Col-

Tgel. Besides the activation of stem cells markers, the HIF-1α immunostaining revealed that HIF-1α was 

stimulated by the addition of 5-Aza-CR compared to those non-treated cells. The HIF-1α expression was found 

to be enhanced by gel stiffness, regardless of the presence of 5-Aza-CR (Scale bars, 1000 µm). 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S4. Endogenous cellular activation. ADSCs were encapsulated in the Soft, Med, or Stiff Col-Tgel and 

grown with or without 5-Aza-CR.  Reactive oxygen species (ROS) staining. 5-Aza-CR enhanced ROS 

production. Regardless of 5-Aza-CR, ROS production was highest in the softer matrices (Scale bars, 1000 µm). 
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Fig. S5. Cell viability and cytotoxicity. ADSCs were encapsulated in the Soft, Med, or Stiff Col-Tgel and 

grown with or without 5-Aza-CR. (A), (B) and (C). Live/dead cell viability/cytotoxicity staining on day 3, 7 and 

14, respectively. The staining showed that initially there were no significant differences between with and 

without the additional of 5-Aza-CR. Although the supplement of 5-Aza-CR caused more cell death on day 7, 

the live cells treated with 5-Aza-CR remained comparable to the cells that were treated without any treatment. 

Importantly, the ADSCs treated with 5-Aza-CR had higher survival rate than the ADSCs without any treatment, 

where the death cells were rejuvenated through proliferation on day 14 (Scale bars, 1000µm). 
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Fig. S6. Reprogramming ADSCs into myoblast-like cells. ADSCs were encapsulated in the Soft, Med, or 

Stiff Col-Tgel and grown with or without 5-Aza-CR. (A) and (B) CDH2 (N-Cadherin) and MYOD1 on day 7, 

respectively. (C) and (D) DES (Desmin) on day 7 and 14, respectively. The supplement of 5-Aza-CR 

significantly up-regulated the expression of CDH2, MYOD1 and DES on day 7 regardless of gel conditions. 

The myogenic markers were obviously enhanced in the Med Col-Tgel and the least amount of myogenic 

markers was found in the Soft Col-Tgel with and without the addition of 5-aza-CR on day 7. On day 14, 

myoblasts-like cells were gradually expressed by ADSCs that were treated with 5-aza-CR. Likewise, the trans-

differentiation of ADSCs into myoblasts-cells were lavishly expressed in the Med Col-Tgel and only limited 

myoblasts-cells were found in the Soft Col-Tgel regardless of the addition of 5-Aza-CR (Scale bars, 1000µm). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Fig. S7. Cell morphology of hADSCs. hADSCs were cultured on 2D surface or encapsulated in Col-Tgel. 

hADSCs on 2D surface displays branching morphology while cells become less elongated when were 

encapsulated in 3D Col-Tgel (Scale bars, 400µm). 
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Fig. S8. In vivo tissue regeneration. Histology evaluation after 14 days of treatment. Significant fibrosis and 

hemorrhage were found in Group S1. Although Group S2 prevents fibrosis, least muscle infiltration was 

observed in Group S2. Black arrows indicate gel (Scale bars, 1000 µm). 
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SI Table 

Table S1. List of antibodies and working dilutions used for immunostaining analysis. 

 

 

 

 

 

 

 



 

 

 

 

 

Table S2. Primers used to amplify mRNAs encoding mouse GAPDH. 

 

 


