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Table S1. Upstream regulators of STAT3 in cancers.
	Types
	Names
	Mechanisms
	Manner
	Ref

	Positive regulators of STAT3

	Cytokines
	IL-6, IL-11, CNTF, LIF, OSM
	These cytokines bind to cognate cytokine receptors which lead to activation of receptors–gp130–gp130 complex/JAKs/STAT3 signaling
	Indirect
	
 ADDIN EN.CITE 
[1-4]


	Growth factors
	IGF, PDGF, EGF, FGF
	Stimulating cognate growth receptors to phosphorylate JAKs which then phosphorylate STAT3
	Indirect
	
 ADDIN EN.CITE 
[5-8]


	GPCRs
	Angiotensin II receptor, S1PR1
	Phosphorylating STAT3 at tyrosine 705
	Indirect
	
 ADDIN EN.CITE 
[9, 10]


	TLRs
	TLR2, TLR3, TLR4, TLR7, TLR9
	Phosphorylating STAT3 at tyrosine 705 or serine 727
	Indirect
	
 ADDIN EN.CITE 
[11-14]


	RTKs
	EGFR, FGFR, PDGFR, IGFR
	Phosphorylating STAT3 at tyrosine 705
	Direct
	
 ADDIN EN.CITE 
[5, 6, 8, 15]


	Non-RTKs
	JAK1/2, TYK2, SRC, BCR-ABL
	Phosphorylating STAT3 at tyrosine 705
	Direct
	
 ADDIN EN.CITE 
[16-18]


	Serine/threonine kinase
	ERK1/2, GSK3α/3β, JNK1/2
	Phosphorylate STAT3 at serine 727 or threonine 714.
	Direct
	
 ADDIN EN.CITE 
[19-22]


	LncRNAs
	Lnc-BM
	Lnc-BM interacts with JAK2 to mediate OSM and IL-6 triggered STAT3 activation
	Indirect
	
 ADDIN EN.CITE 
[23]


	
	ZEB1-AS1
	ZEB1-AS1 binds to IL-11 and promotes IL-11/STAT3 activation
	Indirect
	
 ADDIN EN.CITE 
[24]


	
	HOXD-ASI
	Promoting JAK2/STAT3 signaling pathway, and JAK2 blockade turn over the effects
	Indirect
	
 ADDIN EN.CITE 
[25]


	
	MIAT
	MIAT upregulates HMGB1 expression and promotes IL-6/JAK2/STAT3 signaling
	Indirect
	
 ADDIN EN.CITE 
[26]


	
	DANCR
	DANCR directly binds with STAT3 to promote STAT3 activation.
	Direct
	
 ADDIN EN.CITE 
[27]


	
	TNK2-AS1
	TNK2-AS1 interacts with STAT3 to increases its protein stability by protecting it from polyubiquitination and proteasome-mediated degradation
	Direct
	
 ADDIN EN.CITE 
[28]


	
	PVT1
	PVT1 directly interacts with p-STAT3 Tyr705 and increases the protein stability by protecting STAT3 from polyubiquitination and proteasome-mediated degradation
	Direct
	
 ADDIN EN.CITE 
[29]


	
	FLANC
	FLANC prolongs the half-life of p-STAT3 Tyr705, but not STAT3
	Direct
	
 ADDIN EN.CITE 
[30]


	
	ITIH4-AS1
	ITIH4-AS1 interacts with STAT3 and evokes nuclear translocation of phosphorylated STAT3
	Direct
	
 ADDIN EN.CITE 
[31]


	
	Lnc-UICC
	Lnc-UICC interacts with the phospho-STAT3, and increases the protein stability by protecting it from proteasome-dependent degradation
	Direct
	[32]

	MicroRNAs
	MiR-155-5p, MiR-30d, MiR-155
	These microRNAs activate STAT3 by negatively regulating socs1
	Indirect
	
 ADDIN EN.CITE 
[33-35]


	
	MiR-194
	MiR-194 activates STAT3 by negatively regulating socs2
	Indirect
	
 ADDIN EN.CITE 
[36]


	
	MiR-19a,MiR-221-3p, MiR-222-3p,MiR-4308, MiR-203,MiR-30,MiR-4449
	These microRNAs activate STAT3 by negatively regulating socs3
	Indirect
	
 ADDIN EN.CITE 
[37-42]


	
	MiR-18a, MiR-96-5p, MiR-182-5p
	These microRNAs activate STAT3 by negatively regulating PIAS3
	Indirect
	
 ADDIN EN.CITE 
[43, 44]


	CircRNA
	CircFAT1
	CircFAT1 directly binds to STAT3 and preventing STAT3 from dephosphorylating by SHP1
	Direct
	[45]

	
	CircAmotl1
	CircAmotl1 interacts with STAT3 by modulating Dnmt3a and miR-17
	Direct
	
 ADDIN EN.CITE 
[46]


	
	CircHIPK3
	CircHIPK3 modulates STAT3 via MiR124-3p
	Indirect
	
 ADDIN EN.CITE 
[47]


	
	Hsa_circ_0068871
	Hsa_circ_0068871 regulates FGFR3 expression and activates STAT3 by targeting miR-181a-5p
	Indirect
	
 ADDIN EN.CITE 
[48]


	
	Circ-E-Cadherin
	Circ-E-Cadherin interacts with EGFR and triggers STAT3 activation
	Indirect
	
 ADDIN EN.CITE 
[49]


	Negative regulators of STAT3

	SOCS family
	SOCS1, SOCS3
	SOCS1/3 interact with JAKs via kinase inhibitory region domain and promotes the JAKs to be degraded by the proteasome
	Indirect
	
 ADDIN EN.CITE 
[50, 51]


	E3 SUMO protein ligase
	PIAS3
	PIAS binds to nuclear STAT3, promotes the sumo-modification of STAT3, and finally blocks the DNA-binding activity of STAT3
	Direct
	
 ADDIN EN.CITE 
[52]


	E3 ubiquitin protein ligase
	PDLIM2
	PDLIM2 binds to nuclear STAT3 and promotes the polyubiquitination and proteasomal degradation of STAT3
	Direct
	
 ADDIN EN.CITE 
[53]


	PTPs
	PTPRD, PTPRT, PTPRK, SHPI, SHP2, PTPN1, PTPN2, PTPN9
	Dephosphorylating STAT3 at Tyrosine 705
	Direct
	[54]

	Dual-specificity phosphatase
	DUSP22
	Dephosphorylating STAT3 at Tyrosine 705
	Direct
	[55]

	MicroRNAs
	MiR-15, MiR-16, MiR-17-5p, MiR-29b, MiR-106a/b, MiR-124, MiR-125a, MiR-148a, MiR-320a, MiR-519a, MiR-544, MiR-874, MiR-1181, MiR-1299, MiR-1301, MiR-9600, Let-7a
	These with STAT3 and negatively regulates STAT3
	Direct
	


 ADDIN EN.CITE.DATA 
 ADDIN EN.CITE 
[56-71]


	MicroRNAs
	MiR-9, MiR-26a
	These microRNAs negatively targeting IL-6
	Indirect
	
 ADDIN EN.CITE 
[72, 73]


	MicroRNAs
	Let-7c, MiR-34a, MiR-218
	These microRNAs negatively targeting IL-6R
	Indirect
	
 ADDIN EN.CITE 
[71, 74, 75]


	MicroRNAs
	MiR-340-5p
	Inhibiting the phosphorylation of JAK1
	Indirect
	
 ADDIN EN.CITE 
[76]


	MicroRNAs
	MiR-145, MiR-204, MiR-216, MiR-362-3p, MiR-375
	Inhibiting the phosphorylation of JAK2
	Indirect
	
 ADDIN EN.CITE 
[77-81]


	LncRNAs
	LINC00908, Linc-p21
	These lnRNAs interact with STAT3 and inhibit the phosphorylation of STAT3
	Indirect
	
 ADDIN EN.CITE 
[82, 83]



Interleukin (IL); Ciliary neurotrophic factor (CNTF); Leukemia inhibitory factor (LIF); Oncostatin (OSM); Glycoprotein 130 (gp130); Insulin-like growth factor (IGF); Platelet-derived growth factor (PDGF); Epidermal growth factor (EGF); Fibroblast growth factor (FGF); Sphingosine-1-phosphate receptor (S1PR1); G-protein coupled receptors (GPCRs); Toll-like receptors (TLRs); Epidermal growth factor receptor (EGFR), Fibroblast growth factor receptor (FGFR), Platelet-derived growth factor receptor (PDGFR), Insulin-like growth factor receptor (IGFR); Tyrosine-protein kinase (JAK1/2); Tyrosine kinase 2 (TYK2); Steroid receptor coactivator (SRC), Breakpoint-cluster region and Abelson leukemia proteins (BCR-ABL); Extracellular signal-regulated kinase (ERK1/2); Glycogen synthase kinase 3 alpha/3 beta (GSK3α/3β); c-Jun N-terminal kinase 1/2 (JNK1/2); Long non-coding RNAs (LncRNAs); Long noncoding for brain metastasis (Lnc-BM); lncRNA zinc finger E-Box binding homeobox 1 antisense RNA 1 (ZEB1-AS1); Homeobox D cluster antisense RNA 1 (HOXD-ASI); Myocardial infarction-associated transcript (MIAT); Differentiation antagonizing nonprotein coding RNA (DANCR); Tyrosine kinase non receptor 2 antisense RNA 1 (TNK2-AS1); Plasmacytoma variant translocation 1 (PVT1); Inter-Alpha-Trypsin inhibitor heavy chain 4 antisense RNA 1 (ITIH4-AS1); lncRNA upregulated in cervical cancer (Lnc-UICC); MicroRNAs (miRNAs); Circular RNAs (circRNAs); Suppressor of cytokine signaling (SOCS); Protein inhibitor of activated STAT3 (PIAS); PDZ And LIM Domain 2 (PDLIM2); Protein tyrosine phosphatases (PTPs); PTP receptor-type D (PTPRD); PTP receptor-type T (PTPRT); PTP receptor-type K (PTPRK); Src homology region 2 domain-containing phosphatase 1(SHP1); Src homology region 2 domain-containing phosphatase 2 (SHP2); Protein tyrosine phosphatase non-receptor type 1 (PTPN1); T-cell PTP (TC-PTP)/PTP non-receptor type 2 (PTPN2); MEG2/PTP non-receptor type 9 (PTPN9); Dual specificity phosphatase 22 (DUSP22).

Table S2. Target genes of STAT3 in cancers.
	Targets of STAT3 acting as tumor supporting functions

	Genes
	Experimental methods
	Modes of STAT3 regulation
	Binding sites
	Ref

	Anti-apoptosis, proliferation and survival

	BCL-xL
	EMSA
	Positive
	−600 to 0 bp
	
 ADDIN EN.CITE 
[84]


	MCL-1
	EMSA
	Positive
	−94 to −86 bp
	
 ADDIN EN.CITE 
[85]


	Survivin
	EMSA, ChIP
	Positive
	−1174 to −1166 bp, −1095 to −1087 bp
	
 ADDIN EN.CITE 
[86]


	BcL-2
	ChIP
	Positive
	−1022 to −1002 bp
	
 ADDIN EN.CITE 
[87]


	Cyclin D1
	EMSA, ChIP
	Positive
	−984 bp, −568 bp, −475 bp, −239 bp
	
 ADDIN EN.CITE 
[88]


	Migration and invasion

	MMP-1
	Luciferase reporter assay
	Positive
	−500 to + 32
	
 ADDIN EN.CITE 
[89]


	MMP-2
	EMSA, ChIP
	Positive
	−1,340 to −1,120
	
 ADDIN EN.CITE 
[90]


	MMP-7
	ChIP
	Positive
	−304 to +44
	[91]

	MMP-9
	ChIP
	Positive
	−948 to −919
	[92]

	Vimentin
	EMSA, ChIP
	Positive
	−757 to −749 bp
	[93]

	E-cadherin
	ChIP
	Negative
	−520 to +70
	
 ADDIN EN.CITE 
[94]


	N-cadherin
	WB
	Positive
	NA
	
 ADDIN EN.CITE 
[94]


	Twist
	EMSA, ChIP
	Positive
	−745 and −451
	[95]

	ZEB1
	ChIP
	Positive
	−310 to −130 bp
	
 ADDIN EN.CITE 
[94]


	Angiogenesis

	VEGF
	EMSA, ChIP
	Positive
	−1,340 to −1,120
	
 ADDIN EN.CITE 
[90]


	HIF-1α
	EMSA, ChIP
	Positive
	−363 to −355 bp
	
 ADDIN EN.CITE 
[96]


	bFGF
	ChIP
	Positive
	−997 to −989 bp
	
 ADDIN EN.CITE 
[97]


	HGF
	EMSA/ChIP
	Positive
	−149 bp, −110 bp
	
 ADDIN EN.CITE 
[98]


	CCL5
	EMSA/ChIP
	Positive
	−474 to −711
	
 ADDIN EN.CITE 
[99]


	Immune suppression and inflammation

	IL-6
	ChIP
	Positive
	−73 to −54 bp
	
 ADDIN EN.CITE 
[100]


	IL-10
	EMSA/ChIP
	Positive
	−120 to −111 bp
	[101]

	PD-L1
	ChIP
	Positive
	NA
	
 ADDIN EN.CITE 
[102]


	TGFβ
	ChIP
	Positive
	−3155 to −2515 bp
	
 ADDIN EN.CITE 
[103]


	COX-Ⅱ
	ChIP
	Positive
	−134 to −127 bp
	
 ADDIN EN.CITE 
[104]


	NF-κB
	Transcriptional activity assay
	Positive
	NA
	[105]

	Metabolic reprogramming
	
	
	
	

	Hexokinase 2
	ChIP
	Positive
	−1980 to −1800 bp
	
 ADDIN EN.CITE 
[106]


	LDHA
	ChIP
	Positive
	NA
	
 ADDIN EN.CITE 
[107]


	CPT1B
	ChIP
	Positive
	NA
	
 ADDIN EN.CITE 
[108]


	CD36
	ChIP
	Positive
	16460 – 16468, 37860 – 37868
	
 ADDIN EN.CITE 
[109]


	Cancer stemness
	
	
	
	

	Sox2
	WB
	Positive
	NA
	
 ADDIN EN.CITE 
[110]


	Nanog
	ChIP
	Positive
	NA
	
 ADDIN EN.CITE 
[111]


	c-myc
	EMSA, ChIP
	Positive
	+84 to +115 bp
	
 ADDIN EN.CITE 
[112]


	Chemoresistance

	Oct-4
	WB
	Positive
	NA
	
 ADDIN EN.CITE 
[113]


	ABCC2
	QPCR
	Positive
	NA
	
 ADDIN EN.CITE 
[114]


	ABCC6
	QPCR
	Positive
	NA
	
 ADDIN EN.CITE 
[115]


	P-gp
	QPCR
	Positive
	NA
	
 ADDIN EN.CITE 
[116]



B-cell lymphoma-extra large (BCL-XL); Myeloid-cell leukemia 1 (MCL-1); B-cell lymphoma 2 (BCL-2); Matrix metalloproteinases (MMP); Hypoxia-inducible factor 1-alpha; Basic fibroblast growth factor (bFGF); Hepatocyte growth factor (HGF); C-C motif chemokine ligand 5 (CCL5); Programmed death-ligand 1 (PD-L1); Transforming growth factor beta (TGFβ); Cyclooxygenase-Ⅱ (COX-Ⅱ); Nuclear factor-κb (NF-κB); Lactate dehydrogenase A (LDHA); Carnitine palmitoyltransferase 1B (CPT1B); SRY-Box transcription factor 2 (Sox2); Nanog homeobox (Nanog); Octamer-binding transcription factor 4 (OCT-4); ATP binding cassette subfamily C member (ABCC); Not available (NA).
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