
TGF-β family signaling in endothelial cells and angiogenesis
Ma, J.

Citation
Ma, J. (2021, September 30). TGF-β family signaling in endothelial cells and angiogenesis.
Retrieved from https://hdl.handle.net/1887/3214214
 
Version: Publisher's Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/3214214
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3214214


Appendix  

166 
 

Abbreviations 

ADME absorption, distribution, metabolism and excretion 

ALK1 Activin receptor-like kinase 1 

ALK2 Activin receptor-like kinase 2 

ALK3 Activin receptor-like kinase 3 

ALK5 Activin receptor-like kinase 5 

ALK6 Activin receptor-like kinase 6 

AMD Age-related macular degeneration 

AMH Anti-müllerian hormone 

AMHRII AMH type II receptor 

ANOVA A two-way analysis of variance 

AS Atherosclerosis 

ATCC American Type Culture Collection  

AV Atrioventricular 

BAECs Bovine aortic endothelial cells 

BCA Bicinchoninic acid 

bHLH Basic helix–loop–helix 

BMBL Biosafety in Microbiological and Biomedical Laboratory 

BMP Bone morphogenetic protein 

BMPRI BMP type I receptor 

BMPRII BMP type II receptor 

BOECs Blood outgrowth endothelial cells 

BPE Bovine Pituitary Extract 

BRE Luc BMP responsive element luciferase 

BSA Bovine serum albumin 

caALK2 Constitutively active forms of ALK2  

CAD Coronary artery disease 

CAFs Cancer-associated fibroblasts 

Cas9 CRIRSPR-associated protein 

CCM Cerebral cavernous malformation 

CD31/PECAM-1 Platelet/endothelial cell adhesion molecule-1 

CRISPR Clustered regularly interspaced short palindromic repeats 

CTMs Cardiac tissue mimetics 

DAPI 4′,6-diamidino-2-phenylindole 

DLAV Dorsal longitudinal anastomotic vessel  

DMEM Dulbecco's Modified Eagle Medium 

DMSO Dimethyl sulfoxide 

DoC Duct of Cuvier  

dpf Days post-fertilization  

dpi Days post-injection  

EB Elution buffer 

ECFC-ECs Human endothelial colony forming cell-derived ECs 

ECM Extracellular matrix 

ECs Endothelial cells 

EDTA Ethylenediaminetetraacetic acid 
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EGF Epidermal growth factor 

EMT Epithelial-to-mesenchymal transition 

EndMT Endothelial-to-mesenchymal transition 

EndMT-TFs EndMT transcription factors 

End-MyoT Endothelial-to-myofibroblast transition 

ER Estrogen receptor  

ERK Extracellular-signal-regulated kinase 

F-actin Filamentous actin 

FBS Fetal bovine serum  

FDA Food and Drug Administration 

FGF Fibroblast growth factor 

FOP Fibrodysplasia ossificans progressiva 

FSP-1 fibronectin and fibroblast-specific protein-1 

GAPDH Glyceraldehyde 3-phosphate dehydrogenase 

GDF Growth differentiation factor 

GS Glycine-serine-rich 

HAoECs Heart aortic ECs 

HCMECs Human cutaneous microvascular ECs 

HFD High-fat diet 

HGF Hepatocyte growth factor 

HMECs Human dermal microvascular endothelial cells 

HMGA1 High Mobility Group AT-hook 1 

HMVECs Human dermal microvascular endothelial cells 

hpf Hours post-fertilization  

hpi Hours post-injection  

HRP Horseradish peroxidase 

HUVECs Human umbilical vein endothelial cells 

HVEC Human vascular endothelial cell 

IB Immunoblotting  

IC50 Half-maximum inhibitory concentration 

ICIs Immune checkpoint inhibitors 

ID Inhibitor of DNA binding 

IF Immunofluorescence  

IL Inflammatory interleukin 

IPH Idiopathic portal hypertension 

ISV Intra segmental vessel 

JNK Jun amino-terminal kinase 

kDa kilodalton 

LAP latency-associated peptide 

LB Lysogeny broth 

LCMS liquid chromatography mass spectrometry 

MAECs Mouse aortic endothelial cells 

MAPK MAP kinase 

MCECs Mouse cardiac endothelial cells 

MESECs Mouse embryonic stem cell-derived ECs 

MET Mesenchymal-to-endothelial transition 
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MKL Modulator magakaryoblastic leukemia 

mPAP Mean pulmonary artery pressure 

MS-1 Murine pancreatic microvascular endothelial cell 

MSCs Mesenchymal multipotent cells 

NHEJ Non-homologous end joining 

NT Non-targeting 

NTRK1 Neurotrophic receptor tyrosine Kinase 1 

PAECs Pulmonary artery ECs 

PAH Pulmonary arterial hypertension 

PAI1 Plasminogen activator inhibitor-1 

PBS Phosphate-buffered saline 

PDGF Platelet-derived growth factor 

PDX Patient-derived xenograft 

PEI Polyethyleneimine 

PI3K Phosphoinositide 3‑kinases 

PVDF Polyvinylidene difluoride 

RFP Red fluorescent protein 

RIPA Radioimmunoprecipitation assay 

RIPF Radiation-induced pulmonary fibrosis 

rPAECs Rat pulmonary arterial endothelial cells 

RVSP Right ventricular systolic pressure 

SDS-PAGE Sodium dodecyl sulphate polyacrylamide gel electrophoresis 

sgRNA Single guide RNA 

shRNA Short hairpin RNA 

SIV Subintestinal vessel  

SM22α Smooth muscle protein 22α 

SMAD Sma and Mad related protein 

SMCs Smooth muscle cells 

SRPK1 Serine-arginine protein kinase 1 

STAT Signal transducer and activator of transcription 

TRI TGF-β type I receptor 

TRII TGF-β type II receptor 

TAK1 TGF-β activated kinase 1 

TBST Tris-buffered saline with Tween 20 

TGFβR TGF-β receptor 

TGFβ Transforming growth factor-β 

TIE1 Tyrosine kinase with immunoglobulin-like and EGF-like domains 1 

TIE2 Tyrosine kinase with immunoglobulin-like and EGF-like domains 2 

TMJD Temporal mandibular joint disorder 

TNF Tumor necrosis factor 

TRAF6 TNF-receptor associated factor 6 

VE-Cadherin Vascular endothelial-Cadherin 

VEGF Vascular endothelial growth factor 

VEGFR2 Vascular endothelial growth factor receptor 2 

vWF Von Willebrand Factor 

α-SMA α-smooth muscle actin 
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