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Figure S1. Growth kinetics of human Wharton’s jelly–derived mesenchymal stem cells (hWJ–MSCs). 

Proliferation rates for various passages (P3–P7) in the different three cords were calculated by using cell 

number, cumulative population doubling level (CPDL), and population doubling time (PDt) analyses. Data 

are expressed as mean ± SD; p < 0.05. Data represent analysis from three independently performed 

experiments (n = 3). P = passage. 
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Figure S2. Characterization of human Wharton’s jelly-derived mesenchymal stem cells (hWJ–MSCs) from 

the different three cords (n = 3). Representative images of the immunophenotype of hWJ–MSCs, as assessed 

for CD34, CD73, CD90, and CD105 staining. (Original magnifications = 200×, bar = 50 μm).  
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Figure S3. Characterization of human Wharton’s jelly-derived mesenchymal stem cells (hWJ–MSCs) from 

the different three cords (n = 3). Representative images multi–lineage differentiation potential of hWJ–

MSCs after 21 days, evaluated via Alcian Blue (chondrogenesis), Alizarin Red (osteogenesis), and Oil Red 

O (adipogenesis) staining. (Original magnifications = 100×, bar = 100 μm and 200×, bar = 50 μm). 
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Figure S4. Hepatic protein expression and functional evaluation in differentiated human Wharton’s jelly–

derived mesenchymal stem cells (hWJ–MSCs; n = 3) with modified some standard protocol [11], assessed 

via immunofluorescence and Periodic acid–Schiff (PAS) staining at day 21 of differentiation. Cells were 

stained with a specific antibody for α-fetoprotein (AFP) and albumin (ALB). (Original magnifications 200×, 

bar = 50 μm). 
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Figure S5. Hepatic protein expression in differentiated human Wharton’s jelly–derived mesenchymal 
stem cells (hWJ–MSCs) with and without sodium butyrate (NaBu) pre-treatment and epidermal 
growth factor (EGF) and basic fibroblast growth factor (bFGF) supplementation, assessed via 
immunofluorescence analysis at days 3, 10, 17, and 24 of differentiation. The cells were stained with 
a specific antibody for α–fetoprotein (AFP). (Original magnifications 200×, bar = 50 μm). 

 

Figure S6. Hepatic protein expression in differentiated human Wharton’s jelly–derived mesenchymal 
stem cells (hWJ–MSCs) with and without sodium butyrate (NaBu) pre-treatment and epidermal 
growth factor (EGF) and basic fibroblast growth factor (bFGF) supplementation, assessed via 
immunofluorescence analysis at days 3, 10, 17, and 24 of differentiation. The cells were stained with 
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a specific antibody for hepatocyte nuclear factor 3β protein (HNF3β). (Original magnifications 400×, 
bar = 10 μm). 

Figure S7. The hepatic protein expression in differentiated human Wharton’s jelly–derived 
mesenchymal stem cells (hWJ–MSCs) with and without sodium butyrate (NaBu) pre-treatment and 
epidermal growth factor (EGF) and basic fibroblast growth factor (bFGF) supplementation assessed 
via immunofluorescence analysis at days 3, 10, 17, and 24 of differentiation. The cells were stained 
with a specific antibody for cytokeratin 18 (CK18). (Original magnifications 200×, bar = 50 μm). 

 

Figure S8. Hepatic protein expression in differentiated human Wharton’s jelly–derived mesenchymal 
stem cells (hWJ–MSCs) with and without sodium butyrate (NaBu) pre-treatment and epidermal 
growth factor (EGF) and basic fibroblast growth factor (bFGF) supplementation assessed via 
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immunofluorescence analysis at days 3, 10, 17, and 24 of differentiation. The cells were stained with 
a specific antibody for albumin (ALB). (Original magnifications 200×, bar = 50 μm).  

 

Figure S9. The functional evaluation of differentiated human Wharton’s jelly–derived mesenchymal 
stem cells (hWJ–MSCs) with and without sodium butyrate (NaBu) pre-treatment and epidermal 
growth factor (EGF) and basic fibroblast growth factor (bFGF) supplementation. Glycogen storage 
was assessed at days 3, 10, 17, and 24 via Periodic acid-Schiff staining following the differentiation 
period. (Original magnifications 100×, bar = 100 μm). 


