Table S1. Luciferase reporter assay-validated miRNAs regulating Notch receptors and ligands. 

	Target name
	miRNA name
	References 

	NOTCH1
	hsa-miR-101-3p
	[1]

	
	hsa-miR-10b-5p
	[2]

	
	hsa-miR-139-5p
	[3-5]

	
	hsa-miR-146a-5p
	[6]

	
	hsa-miR-200b-3p
	[7]

	
	hsa-miR-200c-3p
	[7]

	
	hsa-miR-30a-3p
	[8]

	
	hsa-miR-30a-5p
	[9]

	
	hsa-miR-30b-5p
	[9]

	
	hsa-miR-30c-5p
	[9]

	
	hsa-miR-30d-5p
	[9]

	
	hsa-miR-30e-5p
	[9]

	
	hsa-miR-326
	[10]

	
	hsa-miR-34a-5p
	[11-19]

	
	hsa-miR-34b-3p
	[7,20]

	
	hsa-miR-34c-5p
	[7,20]

	
	hsa-miR-363-3p
	[21]

	
	hsa-miR-449
	[22]

	
	hsa-miR-935
	[23]

	
	hsa-miR-9-5p
	[24]

	NOTCH2
	hsa-miR-107
	[25]

	
	hsa-miR-146a-5p
	[6,26,27]

	
	hsa-miR-191-5p
	[28]

	
	hsa-miR-23b-3p
	[29]

	
	hsa-miR-30a-3p
	[8]

	
	hsa-miR-326
	[10]

	
	hsa-miR-34a-5p
	[12,14]

	
	hsa-miR-9-3p/-5p
	[30]

	NOTCH3
	hsa-miR-136-3p
	[31]

	
	hsa-miR-1-3p
	[32,33]

	
	hsa-miR-150-5p
	[34]

	
	hsa-miR-206
	[32]

	
	hsa-miR-483-5p
	[35]

	
	hsa-miR-491-5p
	[36]

	NOTCH4
	hsa-miR-181c-5p
	[37]

	
	hsa-miR-34c-5p
	[38]

	JAG1
	hsa-miR-124-3p
	[39,40]

	
	hsa-miR-199b-5p
	[41,42]

	
	hsa-miR-214-3p
	[39]

	
	hsa-miR-21-5p
	[43,44]

	
	hsa-miR-26a-5p
	[45]

	
	hsa-miR-26b-5p
	[46]

	
	hsa-miR-34a-5p
	[14,43,47]

	
	hsa-miR-34b-5p
	[48]

	
	hsa-miR-489-3p
	[49]

	
	hsa-miR-524-5p
	[50]

	JAG2
	ND
	ND

	DLL1
	hsa-miR-130b-3p
	[51]

	
	hsa-miR-34a-5p
	[11,52,53]

	DLL3
	ND
	ND

	DLL4
	ND
	ND




Additional file 1: Table S1. Luciferase reporter assay-validated microRNAs regulating Notch receptors (NOTCH1-4) and ligands (JAG1-2, DLL1, DLL3-4). Firstly we retrieved from miRTarBase (release 8.0) (http://miRTarBase.cuhk.edu.cn/) [54,55] the complete set of validated microRNA-target interactions (MTIs), irrespective of validation method used. miRTarBase is a literature-built database that contains MTIs experimentally-validated through different laboratory techniques, ranging from immunoblotting to sequencing-based approaches, and their related bibliography references. Then, the list extracted from miRTarBase was manually screened to select only gene reporter assay-based direct MTIs. We focused on luciferase reporter assay validation method as it represents the best approach to assess the univocal regulatory effects of a specific miRNA on its potential targets [56]. To date, no solid laboratory-based evidence of regulation has been described among miRs and JAG2, DLL3 and DLL4 mRNAs. ND, not determined; PMID, PubMed identifier.
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Table S2. Drugs and compounds targeting Notch pathway 
	Drug 
class
	Drug 
name
	Drug description 
and function
	References

	Notch
trafficking
inhibitors
	FLI-06
	-  -annulated dihydropyridine;
- disturbs the intracellular trafficking of several secretory, GPI-anchored and transmembrane proteins, including the Notch receptors;
- first compound of a novel class of molecules interfering with the Notch secretory pathway at an early phase;
- disrupts Golgi apparatus and inhibits ER export, blocking cargo recruitment to ER exit sites;
- inhibits Notch pathway activation in tongue cancer cell lines, and in turn reduces tumour cells proliferation and self-renewal.
	[57-60]


	Notch 
ligand
antibodies
	demcizumab 
(OMP-21M18), enoticumab
(REGN421), MEDI0639
	- anti-DLL4 mAbs;
- used in cancer preclinical models and under clinical development (Phase I-II CTs) for the treatment of advanced solid cancers, often in combination with standard chemotherapy. CTs revealed that demcizumab is well-tolerated but lacks benefit over standard-of-care. 
	[61,62] 

	
	Anti-JAG1 antibodies (e.g. J1-65D, J1-183D,
J1-156A)
	- anti-JAG1 mAbs targeting the receptor-binding site within the DSL domain of JAG1;
- growth-inhibitory effects in MDA-MB-231 breast cancer cell line xenografts.
	[63]

	Notch 
receptor
antibodies
	Brontictuzumab (OMP-52M51)
	- anti-NOTCH1 IgG2 humanized mAb;
- selective binding of the NOTCH1 NRR;
- used in cancer preclinical models (e.g. cell lines and PDX) and under clinical development (Phase I CTs) for the treatment of haematological malignancies and solid tumours hallmarked by Notch activation.
	[62,64,65]

	
	Tarextumab
(OMP-59R5)
	- mAb targeting NOTCH2 and NOTCH3; 
- used in cancer preclinical models and under clinical development (Phase I-II CTs) for the treatment of haematological malignancies and solid tumours hallmarked by Notch activation.
- However, two CTs NCT01859741 (Phase Ib-II) and NCT01647828 (Phase II) for the treatment of NSCLC and metastatic pancreatic cancer failed to reach study endpoints (OR, OSS, PFS). 
	[62,66]

	Notch 
receptor
and ligand 
decoys
	Notch decoys 
(e.g. N11-13, N110-24, N11-24)
	- soluble molecules containing from 10 to 36 extracellular EGF-like repeats of human NOTCH1 fused to human IgGγ heavy chain (Fc);
- Notch decoys interfere with the physiological Notch receptor-Notch ligand binding;
- the number and type of EGF repeats determine the decoy-specific inhibition of DLL- or JAG-mediated Notch activation;
- NOTCH1 decoys show anti-angiogenic effects in mouse cancer models.
	[67,68]

	
	Dll4-Fc
	- soluble form of the DLL4 ligand fused to the IgG1 constant region (Dll4-Fc);
- blocks DLL4-mediated Notch activation;
- anti-tumorigenic effects (e.g. reduction of liver metastasis) in in vitro and in vivo models of SCLC.
	[69]

	Small molecules uncoupling Notch-Jagged interactions
	BAS 00693376 (IGOR1)
BAS 00327971
(IGOR2)
	- uncouplers of the NOTCH2:JAGGED2 interaction;
- IGOR1 inhibits Notch activation in multiple myeloma OPM-2 cells and significantly reduces their resistance to lenalidomide and melphalan – two standard drugs against MM.
	[70,71] 

	ADAM17
inhibitors
	ZLDI-8

	- reduces ADAM17 activity and inhibits Notch processing/activation at the level of S2 cleavage;
- ZLDI-8 alleviates pro-tumorigenic processes (e.g. EMT, migration, proliferation) and reduces the expression of pro-survival genes in several preclinical cancer models (e.g. CRC, HCC, NSCLC cell lines).
	[72-74]


	
	MEDI3622
	- anti-ADAM17 mAb;
- suppresses the growth of CRC PDXs.
	[75,76]


	Gamma
Secretase
Inhibitors
(GSIs)
	AL101
(BMS-906024)
AL102
(BMS-986115)
	- used in cancer preclinical models and under clinical development (Phase I-II CTs) for the treatment of haematological malignancies and advanced solid cancers, often in combination with standard chemotherapy.
	[62,77]


	
	Crenigacestat
(LY3039478), LY411575
	- Crenigacestat is a -secretase inhibitor currently under clinical development (Phase I studies) for the treatment of a number of tumours, both as monotherapy and in combination with targeted agent or standard chemotherapy.
	[78,79]


	
	DAPT
	-  used in preclinical models of skin fibrosis, liquid malignancies and solid tumours (growth hormone-producing adenomas and osteosarcoma).
	[80-83]


	
	Nirogacestat
(PF-03084014)
	-  orally-administered drug;
- anti-tumour and anti-metastatic activity in preclinical studies and CTs;
- first Notch GSI entering a Phase III CT (i.e. NCT03785964 for the treatment of aggressive desmoid tumours/aggressive fibromatosis).
	[62,84,85]

	
	RO4929097
(RG4733)
	- LY411575-derived compound;
- orally bioavailable;
- widely used in cancer preclinical models and in phase I-II CTs for the treatment of number of solid malignancies both as single agent as well as in combination with standard chemotherapy, radiotherapy and other molecular-targeted therapies;
- CTs demonstrate that RO4929097 has good tolerability but poor efficacy, leading to CT withdrawal.
	[62,86]


	Inhibitors of the trimeric transcriptional complex
	CB-103
	- used in preclinical models of cancer (e.g. T-ALL cell lines and PDXs) and under clinical investigation (phase I-IIA CT) for the treatment of solid tumours and blood malignancies (NCT03422679 and NCT04714619).
	[87]

	
	IMR-1
	- disrupts MAML1 recruitment to the Notch transcriptional activation complex on the chromatin; 
[bookmark: _GoBack]- reduces colony forming efficiency in different cancer cell lines and tumour growth in PDX models of oesophageal adenocarcinoma.
	[88]

	
	
RIN1
(RBPJ Inhibitor-1)
	- in the context of activated Notch signalling, inhibits the NOTCH2/3 ICD-mediated transcription of Hes1;
- disrupts the function of pre-synthesized RBPJ;
- RIN1 inhibits NOTCH-dependent tumour cell proliferation in cell lines bearing activating Notch mutations;
	[89]

	
	SAHM1
	- peptide of SAHM family (SAHMs);
- SAHMs compete with MAML1 for the N1ICD–RBPJ complex formation and repress Notch-dependent gene expression in vitro;
- SAHM1 represses the NOTCH signalling program in human and murine T-ALL cells;
- SAHM1 inhibits allergic airway inflammation in an asthma mouse model; 
- SAHM1 blocks Notch signalling and reduces proliferation rate in corneal epithelial stem cells (LSCs), without affecting cell stratification and differentiation.
	[90-92]


	Repurposing drugs
	Artesunate (ART)
	- member of a family of compounds derived from artemisin, a sesquiterpene endoperoxide obtained from Artemisia annua L, and used as anti-malarial drug; 
- ART exerts antifibrotic effect in different preclinical models of fibrosis, including IPF;
- in IPF, ART inhibits Notch signalling pathway and the TGF-1-mediated induction of -SMA and type IV collagen both in in vitro and in vivo. 
	[93,94]


	
	Astragaloside (AS)
	- AS is the main component of the dried roots of Astragalus membranaceus (Fisch.) Bunge - one of the most widely used traditional Chinese herbal medicines;
- AS has been reported to alleviate hepatic and pulmonary fibrosis in vivo;
- in rats with BDL-induced liver fibrosis, AS oral administration reduces mRNA and protein levels of NOTCH2-4 and JAG1, whilst increases the expression levels of NUMB – a Notch inhibitor.
- in rats with BML-induced lung fibrosis, AS intraperitoneal injection reduces α-SMA, TGF-β1, JAG1 and NOTCH1 mRNA and protein levels. 
	[95,96]


	
	Scutellarin (SCU)
	- plant-derived flavonoid with antioxidant properties;
- SCU activates Notch signalling and reduces -SMA levels in a rat model of myocardial fibrosis;
- SCU modulates Notch pathway members in astrocytes and microglia in a cell- and context-dependent manner.
	[97-99]


	miRNA-based approaches
	N1-34a-NPs
	- nanoparticles (NPs) functionalized with NOTCH1 antibodies (N1) containing miR-34a mimics (34a);
- used for the specific targeting of triple breast negative cancer (TBNC) cells hallmarked by NOTCH1 receptor over-expression and reduced levels of miR-34a;
- N1-34a-NPs reduce the expression levels of pro-tumorigenic miR-34a targets and Notch downstream genes (e.g. Hes5) in MDA-MB-231 TBNC cells;
- N1-34a-NP-treated TBNC cells show senescence and reduced cell proliferation and migration.
	[100]



Abbreviations: ADAM17, ADAM metallopeptidase domain 17; -SMA, -smooth muscle actin; BDL, bile duct ligation; BML, bleomycin; CRC, Colorectal cancer; CT, Clinical trial; DLL4, Delta like canonical Notch ligand 4; DSL, Delta/ Serrate/Lag2; EGF, epithelial growth factor; EMT, epithelial-mesenchymal transition; ER, endoplasmic reticulum;; GPI, Glycosylphosphatidylinositol; GSI, Gamma-secretase inhibitor; HCC, hepatocellular carcinoma; IPF, idiopathic pulmonary fibrosis; mAb, monoclonal antibody; MAML1, mastermind like transcriptional coactivator 1; MM, multiple myeloma; N1ICD, Notch 1 intracellular domain (similar abbreviations are used for Notch 2, Notch 3 and Notch 4 intracellular domains); NRR, negative regulatory region; NSCLC, non-small cell lung cancer; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; SAHM, stapled α-helical peptides derived from MAML1; PDX, patient-derived xenograft; RBPJ, recombination signal binding protein for immunoglobulin kappa J region; SCLC, small cell lung cancer; T-ALL, T-cell acute lymphoblastic leukemia; TGF-1, transforming growth factor-1.
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