Supplementary Table 1. Bibliographic justification for all interactions comprising the eBCRN and its corresponding Boolean rules upon manual curation. Boolean operators are represented by symbols & (AND), | (OR) and ! (NOT).
	Node
	Boolean rule
	Interaction
	Observation
	Reference

	Flt3L
	Flt3L
	Input

	Il7
	Il7
	Input

	BCR
	Spi1 & Tcf3 & Irf4 & !STAT5 & (Rag | BCR)
	Spi1
	+
	Spi1, Irf4, and Tcf3 bind to the κE3′ intronic enhancer. Removal of the TCF3 binding sites impairs recombination by Rag.
	(Perfetti et al., 2004; Ma et al., 2006; de Pooter & Kee, 2010; Hodawadekar et al., 2012)

	
	
	Tcf3
	+
	
	

	
	
	Irf4
	+
	
	

	
	
	Rag
	+
	RAG is reactivated during the pre-B stage to participate light chain (IgL) recombination.
	

	
	
	STAT5
	-
	STAT5 maintains the the Igκ locus repressed at the pro-B cell stage, inhibiting Tcf3 binding.
	

	
	
	BCR *
	+
	BCR self-regulation replaces the single Igκ recombination event promoted by Rag that determines the transition from pre-BCR to BCR.
	*Assumption

	VCAM1_VLA4
	(Spi1 | Spi1_2) & !(Ikzf1 & Ikzf3)
	Spi1 | Spi1_2 
	+
	HPCs mutated in PU.1 lack integrins alpha-4, subunit of VLA-4.
	(Welner, Pelayo & Kincade, 2008; Ochiai et al., 2012; Clark et al., 2013; Bendall et al., 2014)

	
	
	Ikzf1 & Ikzf3 *
	-
	Ikaros and Aiolos promote pro-B cell migration through the downregulation of adhesins. Because pre-B cells express both factors and have increased migration toward CXCL12 without adhering via VCAM-1, we propose VLA4 as another Ikzf1/Ikzf3 target.
	*Assumption
(Mullighan et al., 2008; Papaemmanuil et al., 2014; Ochodnicka-Mackovicova et al., 2015)

	preBCR
	Ebf1 & !Ikzf3 & (Rag | preBCR) 
	Ebf1
	+
	Binding sites for EBF can be found in the genes for λ5 and VpreB, participating in the assembly of pre-BCR. 
	(Ochiai et al., 2012)

	
	
	Ikzf3
	-
	Aiolos is a negative modulator of λ5, subunit of the pre-BCR surrogated light chain.
	(Li et al., 2014; Joshi et al., 2014; Churchman & Mullighan, 2017)

	
	
	Rag
	+
	RAG1 and RAG2 initiate Ig heavy chain (Igh) recombination.
	(Tokoyoda et al., 2004)

	
	
	preBCR
	+
	Pre-BCR self-regulation replaces the transient activation of Rag. In vivo, pre-BCR self-induction of activation in cooperation with its binding to stromal ligands like galectin-1.
	(Bettini et al., 2002; Min et al., 2008)

	Csf1r
	Spi1_2 & !Pax5
	Spi1_2 
	+
	PAX5 interferes with PU.1 transactivation at the sense promoter of Csf1r gene and down regulates the frequency of binding of the basal transcription machinery.
	(Cordeiro Gomes et al., 2016)

	
	
	Pax5
	-
	
	

	Cxcr4
	Tcf3 & (!Gfi1 | Flt3_a | Irf4) & !Cxcr7 
	Tcf3
	+
	CXCR4 expression was down-regulated in a transcriptional profiling of E-protein–deficient activated B cells. Evaluated E-proteins include E2A and E2-2. 
	(Karamitros et al., 2018; Guo et al., 2018)

	
	
	Gfi1
	-
	In myeloid cells it has been reported an inhibitory interaction of Gfi1 after binding to Cxcr4 promoter. Additionally, HSCs from Gfi1ko/ko mice show an increased expression of CXCR4.
	(Ochodnicka-Mackovicova et al., 2015)

	
	
	Flt3_a
	+
	Flt3/Ras-dependent signals suppresses SOCS3, which in turn, negatively regulate CXCR4.
	(Li et al., 2010)

	
	
	Irf4
	+
	IRF4 directly induces the expression of Cxcr4.
	(Johnson et al., 2008)

	
	
	Cxcr7
	-
	Overexpression of CXCR7 inhibits CXCR4 expression, besides acting as as an alternative receptor for CXCL12 with higher affintity than CXCR4. 
	(Uto-Konomi et al., 2013; Coggins et al., 2014)

	Cxcr7
	NFkB & !Irf4
	NFkB
	+
	Cxcr7 promoter contains three binding sites to NFkB with probed inhibitor functionallity.
	(Tarnowski, Kucia & Ratajczak, 2009; Tarnowski et al., 2010)

	
	
	Irf4
	-
	CXCR7 expresion is up-regulated in IRF4-deficient B cells, controling their positioning in lymphoid microenvironments.
	(Simonetti et al., 2013)

	Flt3
	Ikzf1 & Spi1 & !Pax5
	Ikzf1
	+
	Hematopoietic progenitors with inhibited expression of Ikaros or PU.1 are deficient in expression of Flt3.
	(Nichogiannopoulou et al., 1999)

	
	
	Spi1
	+
	
	(DeKoter, Lee & Singh, 2002)

	
	
	Pax5
	-
	Progenitor B cells defficient in Pax1, show an abundant expression of Flt3, effect that is rapidly inversed upon the reinduction of Pax5 expression.
	(Holmes et al., 2006; Ochiai et al., 2012)

	Il7r
	Spi1 & Foxo1 & (Flt3_a | (STAT5 & Ebf1)) & !(Cebpa | Irf4)
	Spi1
	+
	PU.1 directly regulates the transcription of the gene coding for the IL-7Rα-chain.
	(DeKoter, Lee & Singh, 2002)

	
	
	Foxo1
	+
	Foxo1 expression is required at early B cell developmental stages to sustain the expression of Il7ra.
	(Dengler et al., 2008; Ochiai et al., 2012)

	
	
	Flt3_a
	+
	Flt3 activation promote the expression of IL-7Rα and suppresses SOCS genes that contribute to the inhibition of STAT5 signaling.
	(Li et al., 2010)

	
	
	STAT5
	+
	EBF participates in a feedback loop that sustains and augments IL7r expression after initial activation. 
	(Singh, Pongubala & Medina, 2007; Pongubala et al., 2008)

	
	
	Ebf1
	+
	
	

	
	
	Cebpa
	-
	ChIP-seq analysis revealed binding of C/EBPα at the cis-regulatory elements of Foxo1, Ebf1, Pax5, IL7r, and Mef2c genes, with inhibitory activity.
	(Collombet et al., 2017)

	
	
	Irf4
	-
	Irf4 attenuates Il7r signaling by inducing Cxcr4 expression, promoting the migration of B progenitor cells towards CXCL12, whihch is expressed in a separated niche than the one compossed by IL7-secreting stromal cells.
	(Tokoyoda et al., 2004; Johnson et al., 2008)

	STAT5
	(Il7&Il7r) & VCAM1_VLA4 & !SLP65
	Il7&Il7r
	+
	IL-7R signaling activates STAT5 and participates in the promotion of distal VH gene rearrangements.
	(Bertolino et al., 2005)

	
	
	VCAM1_VLA4 *
	+
	In endothelial cells, STAT5 pathway activation by IL3 requires the concomitant activation of JAK/STAT by β integrin, VLA4 subunit. We assume that a similar requirement may be involved in the expansion of B cell progenitors in IL7-enrriched bone marrow niches.
	*Assumption for hematopoietic cells
(Tokoyoda et al., 2004; Defilippi et al., 2005)

	
	
	SLP65
	-
	Adaptor SLP65, also known as BLNK or BASH, inhibits JAK3/STAT5 signaling pathway through its binding to JAK3.
	(Nakayama et al., 2008)

	PI3KIA
	(preBCR | (VCAM1_VLA4 & Cxcr4) | Cxcr7) & !SLP65 & (!Cebpa | STAT5)
	preBCR
	+
	Independently of IL-7 signalling, pre-BCR stimulation induces the phosphorylation of AKT in human pre-B cells.
	(Anbazhagan et al., 2013)

	
	
	SLP65
	-
	Activation of an inducible form of SLP65 results in markedly reduced levels of phos-phorylated Akt/PKB, downstream phosporylation target of PI3KIA.
	(Herzog et al., 2008)

	
	
	VCAM1_VLA4
	+
	Downstream VLA4 binding to VCAM1, ILK induces the phosphorylation of Akt at Ser473 and GSK3b at Ser9.
	(Tabe et al., 2007)

	
	
	Cxcr4
	+
	Inhibition of either CXCR4 or CXCR7, derives in decreased activation of PI3K pathway by β-arrestin in CD34+ hematopoietic cells.
	(Chabanon et al., 2008; Torossian et al., 2014) 

	
	
	Cxcr7
	+
	
	

	
	
	Cebpa
	-
	Cebpa promotes the expression of miR-29b which in turn induces PTEN transcription, an inhibitor for PI3K pathway.
	(Eyholzer et al., 2010; Wang et al., 2015)

	
	
	STAT5
	+
	The abundance of phosphorylated Akt was positively correlated with that of IL-7R in mice pre-B cells.
	(Ochiai et al., 2012)

	NFkB
	SLP65 | Rag
	SLP65
	+
	After pre-BCR incorporates into cell membrane lipid rafts it derives in the activation of a complex molecular module composed by Lyn, Syk, SLP65, PI3K, Btk, Vav, and PLCγ2. The activation of PLCγ2 induces calcium signaling and subsequently NFkB activation. 
	(Schebesta, Pfeffer & Busslinger, 2002; Kersseboom et al., 2003)

	
	
	Rag
	+
	Rag activity during V(D)J recombination, induce an ATM-dependent DNA damage response. Among other functions, ATM kinase phosphorylates IKK releasing the NFkB complex.
	(Ochodnicka-Mackovicova et al., 2016; Meek et al., 2016)

	SLP65
	preBCR & (Foxo1 | Pax5)
	preBCR
	+
	BLNK transduce pre-BCR activation upon phosphorylation by Syk.
	(Pappu et al., 1999; Kersseboom et al., 2003)

	
	
	Foxo1
	+
	Foxo1 in conjunction with Pax5, activates SLP65 coding gene expression in pre-B cells enabling an effective coupling of the pre-BCR with its downstream signaling components.
	(Ochiai et al., 2012)

	
	
	Pax5
	+
	Pax5 upregulates the expression of Blnk gene, involved in the transduction of the pre-BCR activation.
	(Schebesta, Pfeffer & Busslinger, 2002; Ochiai et al., 2012)

	Cebpa
	(Spi1 | Runx1) & (!(Ebf1 | Foxo1 | Ikzf1) | (Runx1 & Spi1_2))
	Runx1
	+
	Runx1 gene deletion reduces Cebpa transcripts through binding to sites in the promoter region.
	(Guo et al., 2012)

	
	
	Spi1
	+
	PU.1 inhibits GATA-1 that targets, as an inhibitor, Cebpa required for myeloid development. 
	(Burda et al., 2009)

	
	
	Spi1_2 
	+
	
	

	
	
	Foxo1
	-
	ChIP-seq experiments probed the binding of FoxO1 to the Cebpa locus. A functional analysis revealed a negative regulation.
	(Collombet et al., 2017)

	
	
	Ebf1
	-
	EBF1 and Ikaros bind to silencing regions in the Cebpa gene, having a probable redundant inhibitory role on Cebpa transcription.
	(Rao et al., 2013; Bertolino, Reinitz & Manu, 2016)

	
	
	Ikzf1
	-
	
	

	Ebf1
	Tcf3 & Runx1 & ((STAT5 & Foxo1) | (Spi1 & Ebf1 & Pax5)) & !Cebpa
	Tcf3
	+
	E2A is required for initiating and maintaining the expression of EBF to ensure the B cell program specification.
	(Kwon et al., 2008)

	
	
	Runx1
	+
	Runx1-binding to motifs in the proximal promoter of Ebf1 are essential to drive gene expression through the regulation of repressive histone marks.
	(Seo et al., 2012)

	
	
	STAT5
	+
	The distal promoter of Ebf1 is controlled by IL7R signaling, E2A and EBF1. While the proximal promoter is upregulated by the binding of Pax5, Ets1 and PU.1.
	(Roessler et al., 2007; Zandi et al., 2008)

	
	
	Pax5
	+
	
	

	
	
	Spi1
	+
	
	

	
	
	Ebf1
	+
	
	

	
	
	Foxo1
	+
	Increased expression of Foxo1 in combination with IL7R signaling, activate the transcription of the Ebf1 gene. In turn, Ebf1 activates the expression of FoxO1 forming a positive feedback loop.
	(Mansson et al., 2012; Katerndahl et al., 2017) 

	
	
	Cebpa
	-
	ChIP-seq analysis revealed binding of C/EBPα at the cis-regulatory elements of Foxo1, Ebf1, Pax5, IL7r, and Mef2c genes, with an inhibitory activity.
	(Collombet et al., 2017)

	Egr1
	(Spi1 & !Gfi1) | Spi1_2 | Pax5
	Spi1
	+
	Egr1 expression is promoted with increased PU.1 levels and attenuated with Gfi1 overexpression. 
	(Laslo et al., 2006)

	
	
	Spi1_2 
	+
	
	

	
	
	Gfi1
	-
	
	

	
	
	Pax5
	+
	The induced expression of Pax2/5/8 promotes the upregulation of EGR1, in addition to B-cell related genes.
	(Hart et al., 2018)

	Foxo1
	(Tcf3 | Ebf1) & (!PI3KIA | !NFkB | SLP65) & !Cebpa
	Tcf3
	+
	E2A binds to enhancer elements in the FoxO1 locus to activate Foxo1 expression.
	(Welinder et al., 2011)

	
	
	Ebf1
	+
	Increased expression of Foxo1 in combination with IL7R signaling activate the transcription of the Ebf1 gene. In turn, Ebf1 activates the expression of FoxO1 in a positive feedback loop.
	(Mansson et al., 2012)

	
	
	PI3KIA
	-
	IL-7 signaling positively correlates with the abundance of phosphorylated Akt, and negatively correlates with the overall abundance of Foxo1 and Foxo3a proteins. Akt phosphorylates Foxo proteins and promote their degradation via ubiquitination.
	(Ochiai et al., 2012)

	
	
	NFkB
	-
	The treatment of Abl mouse pre-B cells and two human BCR-ABL-positive B-ALL cells with an IKKb inhibitior, negatively regulate FoxO1 stability.
	(Ochodnicka-Mackovicova et al., 2015)

	
	
	SLP65
	+
	SLP65 activates p38 which in turn stimulates FoxO1 activity. Establishing a FoxO1-SPL65-p38 feedbackloop.
	(Ochiai et al., 2012)

	
	
	Cebpa
	-
	ChIP-seq analysis revealed binding of C/EBPα at the cis-regulatory elements of Foxo1, Ebf1, Pax5, IL7r, and Mef2c genes, with an inhibitory activity.
	(Collombet et al., 2017)

	Gfi1
	((Ikzf1 | Cebpa) & 
(!(Egr1 | Gfi1) | Ebf1)
	Ikzf1
	+
	Ikaros, a transcription factor required for B cell development, promoted Gfi1 and antagonized PU.1 expression in MPPs.
	(Spooner et al., 2009)

	
	
	Cebpa
	+
	C/EBPα interacts with a functional binding site in the Gfi gene and enhances Gfi-1 expression.
	(Lidonnici et al., 2010)

	
	
	Egr1
	-
	Several putative Egr binding sites were identified in the promoter region of the Gfi-1 gene, one of them is bound with high affinity by Egr-1.
	(Laslo et al., 2006)

	
	
	Gfi1
	-
	Their have been identified Gfi1 binding motifs conserved among rat, mice and human Gfi1 genes, suggesting a repressive self-regulation mechanism.
	(Doan et al., 2004; Yücel et al., 2004; Marteijn et al., 2007)

	
	
	Ebf1
	+
	 Predicted promoter/enhancer for GFI1 gene
	GeneHancer (GH) Regulatory Elements for GFI1 Gene 
(Fishilevich et al., 2017)

	Ikzf1
	(Runx1 & Spi1 & !Cebpa) | Irf4
	Runx1
	+
	Runx binding to E3 ligase CRBN inhibitis its activity as promoter of Ikaros ubiquitylation and proteasome-dependent degradation.
	(Zhou et al., 2019)

	
	
	Spi1
	+
	PU.1 indirectly induce Ikaros expression through Mef2c transcription factors. Mef2c is inhibited by Cebpa.
	(Stehling-Sun et al., 2009; Herglotz et al., 2016)

	
	
	Cebpa
	-
	
	

	
	
	Irf4
	+
	Irf4 participates in the activation of Ikaros and Aiolos to down-regulate pre-B-cell receptor and promote cell-cycle withdrawal in pre-B-cell development.
	(Ma et al., 2006, 2008; Thompson et al., 2007)

	Ikzf3
	Ikzf1 & Irf4 & !STAT5
	Ikzf1
	+
	Ikaros binds the Aiolos promoter, inducing its expression in cell lines and freshly isolated B and T cells.
	(Ghadiri et al., 2007)

	
	
	STAT5
	-
	STAT5 binds to a large subset of genes that regulate normal progenitor B cell development, including IRF4 and AIOLOS.
	(Katerndahl et al., 2017)

	
	
	Irf4
	+
	Irf4 participates in the activation of Ikaros and Aiolos to down-regulate pre-B-cell receptor and promote cell-cycle withdrawal in pre-B-cell development.
	(Thompson et al., 2007; Ma et al., 2008)

	Irf4
	(NFkB | Ebf1) & !((Flt3 & Flt3L) | STAT5)
	NFkB
	+
	C-Rel, a member of the NFkB transcription factors, induces IRF4 expression in lymphocytes.
	(Grumont & Gerondakis, 2000)

	
	
	Ebf1
	+
	Ebf1 directly binds to IRF4, IRF8, Myb, Mybl2, and Bcl2l1 sequences, shown by chromatin immunoprecipitation (ChIP) analysis.
	(Györy et al., 2012)

	
	
	Flt3_a
	-
	Inhibition of Flt3 over the transcription factor IRF4 represents the inhibition of the plasmacytoid cell program in CLP cells. This inhibition may be mediated by STAT5, as reported for IRF8.
	(Esashi et al., 2008; Mendoza & Méndez, 2015)

	
	
	STAT5
	-
	STAT5 binds to a large subset of genes that regulate normal progenitor B cell development, including IRF4 and AIOLOS.
	(Katerndahl et al., 2017)

	Pax5
	Spi1 & (STAT5 | (Ebf1 & Foxo1 & Irf4)) & !Cebpa
	Spi1
	+
	PU.1 binds to an enhancer element in Pax5 gene. While, IRF4 at an intermediate level correlates with nuclear Foxo1 and Pax5 induction. PU.1 binding to an enhancer regulatory element in intron 5 of Pax5.
	(Decker et al., 2009; Lu et al., 2014)

	
	
	Foxo1
	+
	
	

	
	
	Irf4
	+
	
	

	
	
	STAT5
	+
	STAT5 directly up-regulates Pax5 transcription in early B cells through its binding to a motif in the gene promoter region that overlaps with an EBF-binding site.
	(O’Riordan & Grosschedl, 1999; Hirokawa et al., 2003; Decker et al., 2009)

	
	
	Ebf1
	+
	
	

	
	
	Cebpa
	-
	ChIP-seq analysis revealed binding of C/EBPα with an inhibitory activity, at the cis-regulatory elements of Pax5, among other B cell promoting genes.
	(Collombet et al., 2017)

	Rag
	Ebf1 & Foxo1 & !(SLP65 | NFkB)
	Ebf1
	+
	Binding sites for EBF are found in a large number of B cell-specific genes including Rag1.
	(O’Riordan & Grosschedl, 1999)

	
	
	Foxo1
	+
	FoxO1 induces Ikzf1 splicing to promote immunoglobulin gene recombination through RAG.
	(Alkhatib et al., 2012)

	
	
	SLP65
	-
	Evidence for a direct repression of RAG1 and RAG2 by pre-BCR signaling.
	(Schebesta, Pfeffer & Busslinger, 2002)

	
	
	NFkB
	-
	Pre-B cells transduced with the IkBa-super represor increases RAG activity. Additionally, IKKβ induces the expression of cyclin A/CDK2 that in its active form, restrict RAG2 expression in cycling cells.
	(Ochodnicka-Mackovicova et al., 2015)

	Spi1
	Runx1 & ((Gfi1 | Tcf3) | (Spi1 & Ikzf1)) & !Cebpa
	Runx1
	+
	RUNX1 binds to an upstream regulatory element of Spi1.
	(Roessler et al., 2007; Kikuchi et al., 2008)

	
	
	Gfi1
	+
	Gfi1 constrains the expression of PU.1 by displacing PU.1 from positive autoregulatory elements. 
	(Welner, Pelayo & Kincade, 2008)

	
	
	Spi1
	+
	
	

	
	
	Tcf3
	+
	E2A directly binds to PU.1 antagonizing its activity and inhibiting myeloid differentiation.
	(Welner, Pelayo & Kincade, 2008; Nodland et al., 2011)

	
	
	Ikzf1
	+
	Ikaros, which is required for B-cell development, might constrain PU.1 expression by blocking PU.1 autoregulation through the URE.
	(Greenbaum et al., 2013)

	
	
	Cebpa
	-
	Cebp/α induction of Pu.1 expression is required during myeloid differentiation, characterized by a high level expression of PU.1.
	(Peled et al., 2000; Glodek et al., 2003)

	Spi1_2
	Runx1 & (!(Gfi1 | Tcf3) | (Spi1_2 & !Ikzf1))
	Runx1
	+
	RUNX1 binds to an upstream regulatory element of Spi1.
	(Tokoyoda et al., 2004; Sugiyama et al., 2006; Pérez-Saldivar et al., 2011; Greenbaum et al., 2013; Balandrán et al., 2016; Enciso et al., 2016)

	
	
	Gfi1
	-
	Gfi1 constrains the expression of PU.1 by displacing PU.1 from positive autoregulatory elements. 
	(Tokoyoda et al., 2004; Park et al., 2013; Clark et al., 2013)

	
	
	Spi1_2 
	+
	
	

	
	
	Tcf3
	-
	E2A directly binds to PU.1 antagonizing its activity and inhibiting myeloid differentiation.
	(Cordeiro Gomes et al., 2016; Fistonich et al., 2018; Zehentmeier & Pereira, 2019)

	
	
	Ikzf1
	-
	Ikaros constrains PU.1 expression by blocking PU.1 autoregulation through the URE.
	(Lévesque et al., 2003; Enciso et al., 2016; Terashima et al., 2016; Zehentmeier & Pereira, 2019)

	Tcf3
	(Ikzf1 | Spi1 | Pax5) & (!Tcf3 | Ebf1 | Gfi1)
	Ikzf1
	+
	Ikaros knockout results in loss of lymphocytes as seen with E2a knockout. Additionally, Ikaros-binding sites were identified at the E2a promoter in B cells
	(Assman & Albert, 2009; Albert & Wang, 2009)

	
	
	Spi1
	+
	Physical interaction observed throug ChIP-seq meta-analysis.
	(Müssel, Hopfensitz & Kestler, 2010)

	
	
	Pax5
	+
	Physical interaction observed throug ChIP-seq meta-analysis.
	(Albert & Wang, 2009)

	
	
	Tcf3
	-
	E47 binds to the promoter region of Id3, an E2A inhibitory factor.
	(Mendoza & Xenarios, 2006)

	
	
	Ebf1
	+
	EBF1 and Gfi1 inhibit ID2, an inhibitor of E2A expression and critial for specification towards the B cell lineage.
	(Villarreal, Padilla-Longoria & Alvarez-Buylla, 2012)

	
	
	Gfi1
	+
	
	

	Runx1
	(Spi1 | Spi1_2) & (Runx1 | Ikzf1)
	Spi1 | Spi1_2 
	+
	RUNX1 functionally binds to upstream regulatory element of PU.1 regulating its expression. However, PU.1 induced expression is not sufficient to rescue ablation of RUNX1.
	(Mendoza & Méndez, 2015; Collombet et al., 2017)

	
	
	Runx1
	+
	RUNX1 regulates its own expression through binding sites in the distal promoter P1 region of Runx1 gene.
	(Huang et al., 2008; Spooner et al., 2009; Zarnegar & Rothenberg, 2012; Rogers et al., 2016)

	
	
	Ikzf1
	+
	Ikaros consensus binding sites were found in the proximal promoter regions of the Runx1 gene.
	(Gauthier et al., 2002; Übelhart et al., 2010)
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