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                     Abstract
The envisioned routine application of human pluripotent stem cell (hPSC)-derived cardiomyocytes (CMs) for therapies and industry-compliant screening approaches will require efficient and highly reproducible processes for the mass production of well-characterized CM batches.
On their way toward beating CMs, hPSCs initially undergo an epithelial-to-mesenchymal transition into a primitive-streak (PS)-like population that later gives rise to all endodermal and mesodermal lineages, including cardiovascular progenies (CVPs). CVPs are multipotent and possess the capability to give rise to all major cell types of the heart, including CMs, endothelial cells, cardiac fibroblasts, and smooth muscle cells. This article provides an historical overview and describes the stepwise development of protocols that typically result in the appearance of beating CMs within 7–12 days of hPSC differentiation.
We describe the development of directed and closely controlled cardiomyogenic differentiation, which now enables the induction of >90% CM purity without further lineage enrichment. Although secreted lineage specifiers (revealed from developmental biology) were initially used, we outline the advantages of chemical pathway modulators, as defined by more recent screening approaches. Subsequently, we discuss the use of defined culture media for upscaling the production of hPSC-CMs in controlled bioreactors and how this, in principle, unlimited source of human CMs can be used to progress heart regeneration and stimulate the drug discovery pipeline.
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	1-EBIO:
	
                  1-Ethyl-2-benzimidazolone

                
	bFGF:
	
                  Basic fibroblast growth factor (FGF2)

                
	BMP:
	
                  Bone morphogenic protein

                
	BSA:
	
                  Bovine serum albumin

                
	bSF:
	
                  Basal serum-free

                
	CDM:
	
                  Chemically defined medium

                
	CDX1/2:
	
                  Caudal-type homeobox 1/2

                
	CER1:
	
                  Cerberus

                
	CHIR:
	
                  CHIR99021

                
	CK1:
	
                  Caseine kinase 1

                
	CM:
	
                  Cardiomyocyte

                
	cTNT:
	
                  Cardiac troponin T

                
	CVP:
	
                  Cardiovascular progenitor

                
	DKK1:
	
                  Dickkopf 1

                
	EGFR:
	
                  Epidermal growth factor receptor

                
	EMT:
	
                  Epithelial-to-mesenchymal

                
	EOMES:
	
                  Eomesodermin

                
	Fz:
	
                  Frizzled

                
	GSK3:
	
                  Glycogen synthase kinase 3

                
	hESC:
	
                  Human embryonic stem cell

                
	hiPSC:
	
                  Human induced pluripotent stem cell

                
	hPSC:
	
                  Human pluripotent stem cell

                
	ICAT:
	
                  Inhibitor of β-catenin and TCF-4

                
	IDE :
	
                  Inducer of definitive endoderm

                
	IGF:
	
                  Insulin growth factor

                
	ISL1:
	
                  Islet1

                
	IWP2:
	
                  Inhibitor of WNT production 1

                
	IWR1:
	
                  Inhibitor of WNT response 1

                
	LEFTY1:
	
                  Left-right determination factor 1

                
	LRP5/6:
	
                  Low density lipoprotein receptor-related protein co-receptor 5/6

                
	MESP1:
	
                  Mesoderm posterior 1 homolog

                
	MHC:
	
                  Myosin heavy chain

                
	MIXL1:
	
                  Mix paired-like homeobox 1

                
	MLC2v:
	
                  Myosin light chain 2v

                
	MSX1/2:
	
                  msh homeobox 1

                
	NCAM:
	
                  Neural cell adhesion molecule

                
	NKX2.5:
	
                  NK2 homeobox 5

                
	OCT3/4:
	
                  Octamer binding transcription factor

                
	PORC:
	
                  Porcupine

                
	PS:
	
                  Primitive streak

                
	ROCK:
	
                  Rho-associated kinase

                
	SCF:
	
                  Stem cell factor

                
	SIRPα:
	
                  Signal-regulatory protein alpha

                
	T:
	
                  T-brachyury

                
	T3:
	
                  Tri-iodo-l-thyronine

                
	TBX5:
	
                  T-box transcription factor

                
	TGF:
	
                  Transforming growth factor

                
	TNKS:
	
                  Tankyrase

                
	VCAM1:
	
                  Vascular cell adhesion molecule 1

                
	VEGF:
	
                  Vascular endothelial growth factor

                
	WNT:
	
                  Wingless protein

                
	WRE:
	
                  WNT response element
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