
 

Supplementary material 

Supplementary Table S1 - Primer sequences and details of the cycling conditions and annealing temperatures 

 

Gene 

 

Forward primer (5’ to 3’) 

 

Reverse primer (5’ to 3’) 

 

Cycling 

conditions 

 

Melting 

temperature (Tm) 

 

VDR ¹ 
Vitamin D receptor 

[1-3] 

AGATGACCCTTCTGTGACCC 

 

AGCTTCTTCAGTCCCACCTG 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 59°C 

Reverse: 59°C 

CEBPA ² 
CCAAT/enhancer binding protein, alpha 

[2-3] 

AGCCTTGTTTGTACTGTATG 

 

AAAATGGTGGTTTAGCAGAG 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 54.3°C 

Reverse: 58.3°C 

CEBPB ² 
CCAAT/enhancer binding protein, beta 

[2-3] 

ATAAACTCTCTGCTTCTCCC 

 

CCGTAGGAACATCTTTAAGC 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 56.6°C 

Reverse: 57.9°C 

CEBPD ² 
CCAAT/enhancer binding protein, delta 

[2] 

CAGACTTTTCAGACAAACCC 

 

TTTCGATTTCAAATGCTGC 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 58.8°C 

Reverse: 61.4°C 

PPARG ¹ 
Peroxisome proliferator-activated receptor 

gamma 

[1-3] 

CGACCAAGTAACTCTCCTCA 

 

GTTCCGTGACAATCTGTCTG 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 55°C 

Reverse: 57°C 

CAPN1² 
Calpain 1, large subunit 

[4-5] 

AGACCATGTTCCGATTTTTC 

 

TGCAACCACTTAAACAAGTC 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 60.4°C 

Reverse: 57.8°C 

BCL2² 
B-cell CLL/lymphoma 2 

[6] 

GATTGTGGCCTTCTTTGAG 

 

GTTCCACAAAGGCATCC 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 59.8°C 

Reverse: 59°C 

CASP3 ³ GTGCTACAATGCCCCTGGAT GCCCATTCATTTATTGCTTTCC 95°C for 15s Forward: 59.3°C 



 

Caspase 3, apoptosis-related cysteine peptidase 

[5-7]  
60°C for 15s 

72°C for 20s 

Reverse: 54.2°C 

CASP9² 
Caspase 9, apoptosis-related cysteine peptidase 

[7] 

CTCTACTTTCCCAGGTTT 

 

TTTCACCGAAACAGCATT 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 60.4°C 

Reverse: 57.8°C 

CDKN1A² 
Cyclin-dependent kinase inhibitor 1A 

[8-9] 

CAGCATGACAGATTTCTACC 

 

CAGGGTATGTACATGAGGAG 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward:57.3°C 

Reverse: 57°C 

RPL13A4 
Ribosomal protein L13a 

[1] 

CCTGGAGGAGAAGAGGAAAGGA 

 

TTGAGGACCTCTGTGTATTTGTCAA 

 

95°C for 15s 

60°C for 15s 

72°C for 20s 

Forward: 62°C 

Reverse: 63°C 
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Supplementary Figure S1 - RTCA study design. The arrows indicate the 

treatment/stabilization stage. Green: only the growth medium; yellow: only the 

differentiation medium; white: only the maintenance medium; and red: 1,25(OH)2D3 

treatment (10 nM and 100 nM), with the respective medium for the stage. 
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Supplementary Figure S2 - Real-time cell analysis (RTCA) of (A) human preadipocytes 

and adipocytes treated with 1,25(OH)2D3 for (B) 4, (C) 8, (D) 12, and (E) 16 days after 

differentiation. The data are presented as the mean ± SEM. ANOVA was used to test 

significant differences between the treatments, and Dunnett’s test was used to compare 

results with those of the control treatment. *p < 0.05, **p < 0.01, and ***p < 0.001. 

Control: untreated cells; Pre: cells treated only during the preadipocyte stage; Pre-T16d: 

cells treated continuously from the preadipocyte stage; T0h-T16d: cells treated 

continuously from the differentiation stage (T0h); T4d: cells treated only 4 days after 

differentiation; T8d: cells treated only 8 days after differentiation; T12d: cells treated only 

12 days after differentiation. All cells were differentiated at the same time, and 

differentiation proceeded equally among treatments for 16 days. 

 

 

 

 



 

 

 

Supplementary Figure S3 - Proliferation assay in human preadipocytes treated for 48 h 

with 1,25(OH)2D3. ANOVA was used to test significant differences between treatments, 

and Dunnett’s test was used to compare results with those of the vehicle treatment. The 

data are presented as the mean ± SEM. 
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Supplementary Figure S4 - Flow cytometry analysis (cell apoptosis analysis). The data are presented as the mean ± SEM. ANOVA was used to 

test significant differences between the treatments, and Dunnett’s test was used to compare results with those of the vehicle treatment. Student’s t-

test was used to test significant differences between the 1,25(OH)2D3 (10 nM and 100 nM) treatments. *p < 0.05. FA: Final apoptotic; Nec: Necrotic; 

1,25D: 1,25(OH)2D3. 

 

 



 

 
Supplementary Figure S5 - Flow cytometry analysis results (cell cycle analysis). The data are presented as the mean ± SEM. ANOVA was used 

to test significant differences between the treatments, and Dunnett’s test was used to compare results with those of the vehicle treatment. Student’s 

t-test was used to test significant differences between the 1,25(OH)2D3 (10 nM and 100 nM) treatments. *p < 0.05 and **p < 0.01. 1,25D: 

1,25(OH)2D3. 
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Supplementary Figure S6 - MTT assay results of SGBS adipocytes treated with 

1,25(OH)2D3 (A) 4, (B) 8, (C) 12, and (D) 16 days after differentiation. The data are 

presented as the mean ± SEM. ANOVA was used to test significant differences between 

the treatments, and Dunnett’s test was used to compare the results with those of the 

control (*) and vehicle (#) treatments. */#p < 0.05, **/##p < 0.01, and ***/###p < 0.001. 

Control: untreated cells; vehicle: cells treated with ethanol; Pre: cells treated only during 

the preadipocyte stage; Pre-T16d: cells treated continuously from the preadipocyte stage; 

T0 h-T16d: cells treated continuously from the differentiation stage (T0 h); T4d: cells 

treated only 4 days after differentiation; T8d: cells treated after 8 days after 

differentiation; T12d: cells treated only 12 days after differentiation. All cells were 

differentiated at the same time, and differentiation proceeded equally among treatments 

for 16 days. 
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Supplementary Figure S7 - RT-qPCR gene expression results. Gene expression of 

human preadipocytes treated with 10 nM or 100 nM 1,25(OH)2D3 after (A) 48 h in the 

preadipocyte stage and after (B) 4 h, (C) 24 h and (D) 12 days of induction of 



 

differentiation. Columns represent the means of at least three independent experiments, 

and bars indicate SEM. REST software was used to calculate significant differences 

between normalized fold changes. Student’s t-test was used to test significant differences 

between 1,25(OH)2D3 concentrations. 1,25D: 1,25(OH)2D3. *p < 0.05, ***p < 0.001, and 

†p ≤ 0.065. 
 


