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Supplementary Fig 1. STR electropherogram of the iPSC line at passage 10. Representative STR profiling results showing clear, single-source peaks across all analyzed loci. No signs of contamination or mixed populations were observed.
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Supplementary Fig 2. A Immunofluorescence staining of CD31 and α-SMA in COs on Day10 and Day 30. Scale bar: 100 μm. B Fluorescence intensity of MYL2 and MYL7 in COs from vehicle and thalidomide-treated groups (n =3 independent organoids per condition, mean ± SD, Student’s t test, **p<0.01). C Comparison of COs culture in dynamic versus static environments. From left to right are the yield (n ≥ 30 independent organoids per condition across six independent experiments, mean ± SD, Student’s t test, **p<0.01), beating ratio (n ≥ 30 independent organoids per condition across six independent experiments, mean ± SD, Student’s t test, ns p > 0.05), necrotic core (n ≥ 30 independent organoids per condition across three independent experiments, mean ± SD, Student’s t test, ***p<0.001), and viability (n ≥ 30 independent organoids per condition across three independent experiments, mean ± SD, Student’s t test, ns p > 0.05).


Supplementary Table 1. STR matching scores (EV values) of the iPSC line compared with major cell line databases.
	EV
	Cell No.
	Cell name
	Locus names

	
	
	
	D5S818
	D13S317
	D7S820
	D16S539
	VWA
	TH01
	AM
	TPOX
	CSF1PO

	
	Query (iPSC cell line in this study)
	12,13
	11,12
	10,10
	12,13
	15,18
	7,9.3
	X,Y
	8,8
	10,11

	0.83(30/36)
	CRL-7462
	Hs-728.Sk/Mu
	['7', '13']
	['11', '12']
	['9', '10']
	['12', '13']
	['15', '17']
	['7', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.83(30/36)
	CRL-7463
	Hs-728.Sp
	['7', '13']
	['11', '12']
	['9', '10']
	['12', '13']
	['15', '17']
	['7', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.83(30/36)
	CVCL_0870
	Hs 728.Sk/Mu
	['7', '13']
	['11', '12']
	['9', '10']
	['12', '13']
	['15', '17']
	['7', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.83(30/36)
	CVCL_1044
	Hs 728.Sp
	['7', '13']
	['11', '12']
	['9', '10']
	['12', '13']
	['15', '17']
	['7', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.78(28/36)
	CRL-7814
	Hs-483.T
	['12', '13']
	['12', '12']
	['10', '10']
	['12', '13']
	['14', '18']
	['8', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '12']

	0.78(28/36)
	CRL-7815
	Hs-483.Sk
	['12', '13']
	['12', '12']
	['10', '10']
	['12', '13']
	['14', '18']
	['8', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '12']

	0.78(28/36)
	CVCL_C1ZM
	AIDHC-SP26
	['12', '13']
	['11', '12']
	['8', '8']
	['12', '13']
	['16', '18']
	['9', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.78(28/36)
	CVCL_2417
	COR-L64
	['12', '13']
	['12', '12']
	['10', '10']
	['12', '13']
	['18', '19']
	['6', '7']
	['X', 'Y']
	['8', '9']
	['10', '11']

	0.78(28/36)
	CVCL_0774
	Hs 483.Sk
	['12', '13']
	['12', '12']
	['10', '10']
	['12', '13']
	['14', '18']
	['8', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '12']

	0.78(28/36)
	CVCL_0775
	Hs 483.T
	['12', '13']
	['12', '12']
	['10', '10']
	['12', '13']
	['14', '18']
	['8', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '12']

	0.78(28/36)
	CVCL_WV17
	SJG-32
	['12', '12']
	['9', '12']
	['10', '10']
	['12', '13']
	['15', '18']
	['7', '9.3']
	['X', 'X']
	['8', '8']
	['10', '12']

	0.78(28/36)
	CVCL_UI70
	hTERT NF1 ipNF95.6
	['12', '13']
	['11', '12']
	['10', '11']
	['12', '12']
	['15', '18']
	['6', '9.3']
	['X', 'Y']
	['8', '11']
	['10', '11']

	0.76(27/36)
	CVCL_1G06
	HROC69
	['12', '13']
	['11', '12', '13']
	['10', '12']
	['12', '13']
	['17', '19']
	['7', '9.3']
	['X', 'Y']
	['8', '12']
	['10', '11']

	0.76(27/36)
	CVCL_1G06
	HROC69
	['12', '13']
	['11', '12', '13']
	['10', '12']
	['12', '13']
	['17', '20']
	['7', '9.3']
	['X', 'Y']
	['8', '12']
	['10', '11']

	0.72(26/36)
	ACC-688
	OCI-LY7
	['11', '12']
	['11', '12']
	['10', '10']
	['12', '13']
	['15', '18']
	['6', '9.3']
	['X', 'Y']
	['8', '12']
	['12', '13']

	0.72(26/36)
	ATCC
	HAAE-2 [Part-of-the-Wistar-Special-Collection]
	['12', '13']
	['11', '12']
	['8', '10']
	['12', '13']
	['14', '18']
	['7', '9']
	['X', 'Y']
	['10', '11']
	['10', '11']

	0.72(26/36)
	ATCC
	HFAE-2 [Part-of-the-Wistar-Special-Collection]
	['12', '13']
	['11', '12']
	['8', '10']
	['12', '13']
	['14', '18']
	['7', '9']
	['X', 'Y']
	['10', '11']
	['10', '11']

	0.72(26/36)
	CCL-110
	Detroit-551
	['12', '13']
	['11', '12']
	['10', '12']
	['12', '13']
	['18', '18']
	['9', '9.3']
	['X', 'X']
	['8', '8']
	['10', '12']

	0.72(26/36)
	CCL-241
	FHs-74 Int
	['11', '12']
	['11', '12']
	['9', '10']
	['11', '12']
	['16', '18']
	['7', '9.3']
	['X', 'X']
	['8', '8']
	['10', '11']

	0.72(26/36)
	CRL-2061
	SJCRH30 [RC13,RMS-13,SJRH30]
	['12', '13']
	['11', '11']
	['10', '10']
	['12', '12']
	['17', '18']
	['9', '9.3']
	['X', 'Y']
	['8', '11']
	['10', '11']

	0.72(26/36)
	CRL-7045
	Hs-66.Sk/Mu
	['11', '12']
	['11', '12']
	['9', '10']
	['11', '12']
	['16', '18']
	['7', '9.3']
	['X', 'X']
	['8', '8']
	['10', '11']

	0.72(26/36)
	CRL-7162
	Hs-202.Sp
	['12', '13']
	['11', '12']
	['9', '10']
	['12', '12']
	['15', '18']
	['9.3', '9.3']
	['X', 'Y']
	['8', '10']
	['11', '12']

	0.72(26/36)
	CRL-7163
	Hs-202.Th
	['12', '13']
	['11', '12']
	['9', '10']
	['12', '12']
	['15', '18']
	['9.3', '9.3']
	['X', 'Y']
	['8', '10']
	['11', '12']

	0.72(26/36)
	CRL-7399
	Hs-674.T/cc
	['11', '12']
	['11', '12']
	['9', '10']
	['11', '12']
	['16', '18']
	['7', '9.3']
	['X', 'X']
	['8', '8']
	['10', '11']

	0.72(26/36)
	CRL-9444
	MeT-5A
	['12', '12']
	['11', '13']
	['10', '10']
	['12', '12']
	['15', '18']
	['6', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '12']

	0.72(26/36)
	HPACC
	Detroit-551
	['12', '13']
	['11', '12']
	['10', '12']
	['12', '13']
	['18', '18']
	['9', '9.3']
	['X', 'X']
	['8', '8']
	['10', '12']

	0.72(26/36)
	KCLB-Korea-10110
	Detroit-551
	['12', '13']
	['11', '12']
	['10', '12']
	['12', '13']
	['18', '18']
	['9', '9.3']
	['X', 'X']
	['8', '8']
	['10', '12']

	0.72(26/36)
	CVCL_A8RL
	B-LCL-HROC313
	['11', '13']
	['11', '12']
	['10', '10']
	['12', '13']
	['14', '15']
	['6', '9.3']
	['X', 'Y']
	['8', '11']
	['11', '12']

	0.72(26/36)
	CVCL_VP38
	BexBra1
	['11', '12']
	['11', '11']
	['8', '10']
	['12', '13']
	['15', '17']
	['9.3', '9.3']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.72(26/36)
	CVCL_QX50
	CEBe033-A-1
	['12', '13']
	['11', '12']
	['8', '10']
	['12', '13']
	['16', '18']
	['9.3', '9.3']
	['X', 'Y']
	['8', '9']
	['10', '13']

	0.72(26/36)
	CVCL_AX44
	COG-N-318
	['11', '12']
	['11', '12']
	['10', '12']
	['12', '12']
	['15', '16']
	['7', '9.3']
	['X', 'Y']
	['8', '9']
	['10', '11']

	0.72(26/36)
	CVCL_AQ21
	COG-N-347
	['11', '12']
	['8', '11']
	['10', '10']
	['10', '12']
	['18', '18']
	['6', '7']
	['X', 'Y']
	['8', '8']
	['10', '11']

	0.72(26/36)
	CVCL_2434
	Detroit 551
	['12', '13']
	['11', '12']
	['10', '12']
	['12', '13']
	['18', '18']
	['9', '9.3']
	['X', 'X']
	['8', '8']
	['10', '12']

	0.72(26/36)
	CVCL_A7HK
	ESi100-A
	['11', '12']
	['11', '12']
	['8', '10']
	['10', '12']
	['15', '18']
	['7', '9.3']
	['X', 'X']
	['8', '8']
	['10', '13']

	0.72(26/36)
	CVCL_C9G2
	GeneCopoeia SV40-hAMsc
	['11', '12']
	['11', '12']
	['8', '9']
	['12', '13']
	['15', '18']
	['7', '7']
	['X', 'X']
	['8', '8']
	['10', '11']

	0.72(26/36)
	CVCL_3693
	HAAE-2
	['12', '13']
	['11', '12']
	['8', '10']
	['12', '13']
	['14', '18']
	['7', '9']
	['X', 'Y']
	['10', '11']
	['10', '11']

	0.72(26/36)
	CVCL_V596
	HCC1561
	['12', '13']
	['11', '12']
	['9', '10']
	['11', '12']
	['17', '18']
	['7', '9.3']
	['X', 'Y']
	['8', '11']
	['11', '11']

	0.72(26/36)
	CVCL_3437
	HFAE-2
	['12', '13']
	['11', '12']
	['8', '10']
	['12', '13']
	['14', '18']
	['7', '9']
	['X', 'Y']
	['10', '11']
	['10', '11']

	0.72(26/36)
	CVCL_0678
	Hs 202.Sp
	['12', '13']
	['11', '12']
	['9', '10']
	['12', '12']
	['15', '18']
	['9.3', '9.3']
	['X', 'Y']
	['8', '10']
	['11', '12']

	0.72(26/36)
	CVCL_0679
	Hs 202.Th
	['12', '13']
	['11', '12']
	['9', '10']
	['12', '12']
	['15', '18']
	['9.3', '9.3']
	['X', 'Y']
	['8', '10']
	['11', '12']





Supplementary Table 2. List of key reagents and materials
	Name
	Source
	Catalog number

	StemRNA 3rd Gen Reprogramming Kit
	Reprocell
	00-0076

	Lipofectamine® RNAiMAX™ Transfection Reagent
	ThermoFisher
	13778030

	Matrigel® Matrix
	Corning
	354230

	ReLeSR
	StemCell
	05872

	CryoStor® CS10
	StemCell
	07930

	Opti-MEM™
	ThermoFisher
	A4124802

	DMEM-High Glucose
	Gibco
	11965092

	Accutase
	StemCell
	7922

	Y-27632
	MCE
	HY-10583

	RPMI 1640 Medium
	Gibco
	11875119

	B27 minus insulin
	Gibco
	A1895601

	CHIR99021
	Selleck
	S2924

	BMP4
	SinoBiological
	10609-HNAE2

	Activin A
	PeproTech
	120-14-100UG

	Primocin
	InvivoGen
	ant-pm-1

	Wnt-C59
	Selleck
	S7037

	RPMI1640 Medium, no glucose
	Gibco
	11879020

	palmitate - BSA
	Cayman
	Cay29558-5

	Linoleic Acid - Oleic Acid - Albumin
	Sigma
	L9655

	L-carnitine
	MCE
	HY-B0399

	T3 hormone
	MCE
	HY-114271A

	L-ascorbic acid trisodium salt
	Sigma
	49752-10G

	Glucose
	Gibco
	A2494001

	IGF-1
	PeproTech
	100-11-100

	Doxorubicin
	MCE
	HY-15142

	Isoproterenol
	MCE
	HY-B0468

	MYK461
	Bidepharm
	BD768170

	E-4031
	MCE
	HY-15551

	Nifedipine
	MCE
	HY-B0284

	Thalidomide
	MCE
	HY-14658

	Selatogrel
	MCE
	HY-109122

	Cyclosporin A
	Bidepharm
	BD9645

	Metoprolol
	MCE
	HY-17503

	Apocynin
	Bidepharm
	BD21023

	Pluripotent Stem Cell Alkaline Phosphatase Color Development Kit
	Beyotime
	C3250S

	RNAprep Pure Cell/Bacteria Kit
	Tiangen
	DP430

	PrimeScript RT Reagent Kit(Perfect Real Time)
	Takara
	RR037A

	PerfectStart® Green qPCR SuperMix
	Transgen
	AQ601-03-V2

	Fluo-4 Calcium Assay Kit
	Beyotime
	S1061S

	Cell Counting Kit-8
	Beyotime
	C0038

	LDH Cytotoxicity Assay Kit
	Beyotime
	C0016

	One Step TUNEL Apoptosis Assay Kit
	Beyotime
	C1086

	AnaeroPack System
	MGC
	C-01

	AnaeroPack Rectangular Jar
	MGC
	C-31




Supplementary Table 3. List of primer sequences.
	Primer name
	Sequence

	TUBB
	Forward: 5’-GGCCAAGGGTCACTACACG-3’

	
	Reverse: 5’-GCAGTCGCAGTTTTCACACTC-3’

	PECAM1
	Forward: 5’-CCAAGGTGGGATCGTGAGG-3’

	
	Reverse: 5’-TCGGAAGGATAAAACGCGGTC-3’

	AFP
	Forward: 5’-AGTGAGGACAAACTATTGGCCT-3’

	
	Reverse: 5’-ACACCAGGGTTTACTGGAGTC-3’

	KCNJ2
	Forward: 5’-GTACTGGTCAAGATGGGTCAAG-3’

	
	Reverse: 5’-GGTCACATGGAGACATGGTTAG-3’

	ATP2A2
	Forward: 5’-TGGAGTAACCGCTTCCTAAAC-3’

	
	Reverse: 5’-CATGCACAGGGTTGGTAGAT-3’

	SCN5A
	Forward: 5’-GAGGACAGAGAGATGAACAACC-3’

	
	Reverse: 5’-CAGGAGACCACAGCAGAAAT-3’

	MYH7
	Forward: 5’-CTCGCCAGAATGGAGTACAAA-3’

	
	Reverse: 5’-CTTCATCCAGGGCCAATTCT-3’

	MYL2
	Forward: 5’-CCCATTTATCCACCTCCATCTT-3’

	
	Reverse: 5’-ATGGCCTCTGGATGGATTTC-3’

	HEY1
	Forward: 5’-GTTCGGCTCTAGGTTCCATGT-3’

	
	Reverse: 5’-CGTCGGCGCTTCTCAATTATTC-3’

	HEY2
	Forward: 5’-AAGGCGTCGGGATCGGATAA-3’

	
	Reverse: 5’-AGAGCGTGTGCGTCAAAGTAG-3’

	MYH6
	Forward: 5’-TTCTCCGTGAAGGGATAACCAG-3’

	
	Reverse: 5’-TCCTTCACAGTCACCGTCTTC-3’

	MYL7
	Forward: 5’-CGACCAGAATCGTGATGGCATC-3’

	
	Reverse: 5’-CAAAGAGCGTGAGGAAGACGGT-3’

	IL-6
	Forward: 5’-GGTACATCCTCGACGGCATC-3’

	
	Reverse: 5’-TCACCAGGCAAGTCTCCTCAT-3’

	TNF-α
	Forward: 5’-GAGGCCAAGCCCTGGTATG-3’

	
	Reverse: 5’-CGGGCCGATTGATCTCAGC-3’

	Bax
	Forward: 5’-CGGGTTGTCGCCCTTTTCTA-3’

	
	Reverse: 5’-GAAGTCCAATGTCCAGCCCA-3’

	Bcl-2
	Forward: 5’-ATCGCCCTGTGGATGACTGAGT-3’

	
	Reverse: 5’-GCCAGGAGAAATCAAACAGAGGC-3’

	TNNT2
	Forward: 5’-CAGAGCGGAAAAGTGGGAAGA-3’

	
	Reverse: 5’-TCGTTGATCCTGTTTCGGAGA-3’

	NPPA
	Forward: 5’-TCCTTCTCCACCACCACCGT-3’

	
	Reverse: 5’-TCCAAATGGTCCAGCAAATTCTTG-3’

	NPPB
	Forward: 5’-CCACGAAGCCCCAAGATGGT-3’

	
	Reverse: 5’-AATGCCGCCTCAGCACTTTG-3’

	18S
	Forward: 5’-AGCTTCCGGGAAACCAAAGT-3’

	
	Reverse: 5’-CAATCTCGGGTGGCTGAAC-3’





Supplementary Table 4. List of antibodies.
	Antibody name
	Source
	Catalog number
	Dilution

	NANOG
	GeneTex
	GTX627421
	IF 1:200
FACS 1:50

	OCT4
	GeneTex
	GTX627419
	IF 1:200
FACS 1:50

	SOX2
	GeneTex
	GTX627404
	IF 1:200
FACS 1:50

	CD31
	Proteintech
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]66065-2-Ig
	IF 1:1000

	α-SMA
	Proteintech
	14395-1-AP
	IF 1:500

	MYL7
	Proteintech
	17283-1- AP
	IF 1:200

	MYL2
	Proteintech
	60229-1-Ig
	IF 1:200

	TNNT2
	Proteintech
	15513-1-AP
	IF 1:200

	α-Actinin
	Proteintech
	66895-1-Ig
	IF 1:200

	Goat anti-Mouse Alexa Fluor 555
	Invitrogen
	A21422
	IF 1:1000
FACS 1:1000

	Goat anti-Rabbit Alexa Fluor 488
	Invitrogen
	[bookmark: OLE_LINK3]A11008
	IF 1:500

	Donkey anti-Mouse Alexa Fluor™ 488
	Invitrogen
	A21202
	IF 1:1000

	Goat anti-Rabbit Alexa Fluor® 568
	Abcam
	ab175471
	IF 1:1000
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