SUPPLEMENTARY MATERIALS

Multicellular spheroids formation on hydrogel enhances osteogenic/odontogenic differentiation of dental pulp stem cells under magnetic nanoparticles induction
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Table S1: Primer sequences of real time RT-PCR
	Genes	
	Accession Numbers
	Primer sequences

	Nanog
	NM_024865.4
	(Forward)  
	5’GATGCAAGAACTCTCCAACATC 3’

	
	
	(Reverse)  
	5’CTGGTGGTAGGAAGAGTAAAGG 3’

	SOX2
	NM_003106.4
	(Forward)  
	5’CAGCATGTCCTACTCGCAGCAG 3’

	
	
	(Reverse)  
	5’CTGGAGTGGGAGGAAGAGGTAACC 3’

	OCT4
	NC_000006.12
	(Forward)  
	5’GTGGTCCGAGTGTGGTTCTGTAAC 3’

	
	
	(Reverse)  
	5’CCCAGCAGCCTCAAAATCCTCTC 3’

	ALP
	NM000478.5
	(Forward)  
	5’ GACCTCCTCGGAAGACACTC 3’

	
	
	(Reverse)  
	5’ TGAAGGGCTTCTTGTCTGTG 3’

	RUNX2
	NM001024630.3	
	(Forward)  
	5’ ATGATGACACTGCCACCTCTG 3’

	
	
	(Reverse)  
	5’ GGCTGGATAGTGCATTCGTG 3’

	OCN
	NM199173.5
	(Forward)  
	5’ CTTTGTGTCCAAGCAGGAGG 3’

	
	
	(Reverse)  
	5’ CTGAAAGCCGATGTGGTCAG 3’

	DSPP
	NM_014208.3
	(Forward)  
	5’ GCTGGAAGCAATAACAGTACAG 3’

	
	
	(Reverse)  
	5’ TGCTGTTGATCTGAGGTGTTAT 3’

	BMP2
	NM_001200.4
	(Forward)  
	5’ ACCCGCTGTCTTCTAGCGT 3’

	
	
	(Reverse)  
	5’ TTTCAGGCCGAACATGCTGAG 3’

	GAPDH
	NM_002046
	(Forward)  
	5’ CAGGAGGCATTGCTGATGAT 3’

	
	
	(Reverse)  
	5’ GAAGGCTGGGGCTCATTT 3’








	
	Control
	Gel-MLCs
	Gel-MCSs

	Nanog
	1.04±0.35
	0.86±0.22
	5.35±0.57

	SOX2
	1.00±0.01
	0.35±0.01
	3.30±0.15

	OCT4
	1.01±0.13
	1.22±0.06
	4.24±0.71


Table S2: Relative mRNA expression of pluripotency makers. Values are mean ± SD, n≥3.


Table S3: Relative mRNA expression of osteogenic/odontogenic differentiation makers at 7 days. Values are mean ± SD, n≥3.
	
	Control
	Gel-MLCs
	Gel-MCSs

	ALP
	1.01±0.19
	1.04±0.32
	3.26±0.26

	RUNX2
	1.00±0.07
	0.65±0.04
	1.96±0.09

	OCN
	1.00±0.12
	0.83±0.03
	2.41±0.07

	DSPP
	0.97±0.04
	0.49±0.11
	1.46±0.09

	BMP2
	1.00±0.03
	1.88±0.17
	3.73±0.35




Table S4: Relative mRNA expression of osteogenic/odontogenic differentiation makers at 14 days. Values are mean ± SD, n≥3.
	[bookmark: _Hlk75193560]
	Control
	Gel-MLCs
	Gel-MCSs

	ALP
	1.00±0.03
	0.76±0.02
	1.69±0.39

	RUNX2
	1.00±0.78
	1.26±0.06
	1.72±0.04

	OCN
	1.01±0.13
	0.99±0.11
	1.30±0.11

	DSPP
	1.01±0.20
	0.86±0.20
	1.92±0.11

	BMP2
	1.01±0.13
	4.68±0.73
	7.09±1.22




Table S5: ALP activity at day 7 and 14. Values are mean ± SD, n≥3.
	
	Control
	Gel-MLCs
	Gel-MCSs

	7d
	0.13±0.001
	0.08±0.002
	0.26±0.007

	14d
	0.30±0.005
	0.29±0.006
	0.64±0.014




Table S6: Relative mRNA expression of osteogenic differentiation makers at 7 days for cells with IONPs induction. Values are mean ± SD, n≥3.
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	MLCs
γ-Fe2O3@PSC
	MLCs
γ-Fe2O3@PSC/PLL
	MCSs
γ-Fe2O3@PSC
	MCSs
γ-Fe2O3@PSC/PLL

	ALP
	1.00±0.03
	1.18±0.06
	1.44±0.06
	1.45±0.15

	RUNX2
	1.00±0.03
	1.37±0.08
	1.68±0.01
	2.94±0.03

	OCN
	1.00±0.03
	1.24±0.06
	1.53±0.10
	2.01±0.03

	BMP2
	1.00±0.09
	2.38±0.03
	2.47±0.09
	3.47±0.60




Table S7: Relative mRNA expression of osteogenic differentiation makers at 14 days for cells with IONPs induction. Values are mean ± SD, n≥3.
	
	MLCs
γ-Fe2O3@PSC
	MLCs
γ-Fe2O3@PSC/PLL
	MCSs
γ-Fe2O3@PSC
	MCSs
γ-Fe2O3@PSC/PLL

	ALP
	1.00±0.04
	0.89±0.12
	1.24±0.01
	1.37±0.11

	RUNX2
	1.00±0.10
	1.56±0.11
	1.36±0.02
	1.62±0.07

	OCN
	1.01±0.01
	1.60±0.12
	1.60±0.01
	2.44±0.05

	BMP2
	1.00±0.05
	1.29±0.01
	1.85±0.07
	3.15±0.12




Table S8: ALP activity at day 7 for cells with IONPs induction. Values are mean ± SD, n≥3.
	
	MLCs
γ-Fe2O3@PSC
	MLCs
γ-Fe2O3@PSC/PLL
	MCSs
γ-Fe2O3@PSC
	MCSs
γ-Fe2O3@PSC/PLL

	7d
	0.62±0.26
	1.78±0.54
	1.95±0.36
	4.46±0.08
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Figure S1: Characterization of DPSCs. (A) Morphology of DPSCs in the bright light of microscope. Scale bar: 200 μm. (B) ARS staining for osteogenic differentiation and (C) Oil red O staining for adipogenic differentiation. Scale bar: 200 μm. (D) Flow cytometry results of surface markers for stem cells
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Figure S2：Flow cytometry results of surface markers of DPSCs from MLCs and MCSs. 
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