Supplementary Table 3. Extended results and analyses from the continuous simulations of all possible mutant networks. KO, Knock out; OA, overactivation.
	
	Node
	Mut
	 Model interpretation
	Observation
	References

	
	Csf1r
	KO
	No effect in the transcriptional core during B cell differentiation
	Output

	
	BCR
	KO
	
	Output

	
	Flt3L
	OA
	
	Input

	
	IL7
	OA
	
	Input

	
	BCR
	OA
	
	Output

	
	Csf1r
	OA
	
	Output

	
	Ikzf1
	OA
	
	No effect, as they are active since the LMPP stage and maintain their activation through all early B cell differentiation stages recovered by the wild-type model.

	
	Spi1
	OA
	
	

	
	Runx1
	OA
	
	

	
	Cxcr7
	KO
	
	No effect, in concordance with its low expression in normal lymphoid cell lines and hematopoietic progenitors.
	 (Tarnowski et al., 2010)

	
	Egr1
	KO
	
	Egr1 do not have an evident role in the lymphopoietic transcription factor network, at least until cells migrate to the spleen, where B cells upregulate their expression.
	(Collombet et al., 2017)

	
	VCAM1_VLA4
	OA
	
	VCAM-1/VLA-4 involvement in lymphoid differentiation, is related to migration between niches and not directly to an effect in the transcriptional network. 
	(Peled et al., 2000)

	
	PI3KIA
	OA
	Perturbation at the pro-B/pre-B cell stage without affecting the differentiation process
	PI3KIA overactivation affects FOXO1 at the pre-B stage when NFkB also, a FOXO1 repressor, is activated downstream the pre-BCR. The inhibition of PTEN, a PI3K regulator, revealed only poor reduction in cell numbers of the developmental stages following pro-B cells.
	(Powers et al., 2012)

	
	PI3KIA
	KO
	Determinant during pre-B cell stage, but not in the main core Regulating cellular transition to immature B-cell
	In mice deficient for the regulatory or the catalytic subunit of PI3K Class I, B cell development was slightly blocked at the pre-B cell stage.
	(Fruman et al., 1999; Clayton et al., 2002; Jou et al., 2002)

	
	Cxcr4
	KO
	
	Pro-B and pre-B cell numbers were severely reduced in the BM of mutant mice with a disrupted expression of SDF-1/CXCL12 or its receptor CXCR4.
	(Nagasawa et al., 1996; Ma et al., 1998)

	
	Cxcr4
	OA
	
	Overexpression of CXCR4 in hematopoietic progenitor cells alter their homming and reconstitution potential, having a role on migration and proliferation.
	(Kahn et al., 2004)

	
	Cebpa
	KO
	
	Absence of C/EBPα prevents formation of GMPs and myeloid colony-forming units, in addition it has been reported that LMPPs keep some capacity to generate granulocytic, monocyte/macrophage and granulocyte-macrophage colonies. When Cebpa is inhibited, the transition towards Immature B cell is reduced and in consequence,  some intermediate stages are outdated.
	(Heath et al., 2004; Karamitros et al., 2018)

	
	Spi1_2 
	KO
	
	Similar to Cebpa, Spi1_2 mutation in the model inhibits, since the first time-steps the option of activating myeloid lineage elements, accelerating the establishment of the nodes determining the lymhphoid lineage.
	Inferred explanation, no specific reference.  

	
	Cxcr7
	OA
	No clear effect
	The effect of Cxcr7 on PI3K and Cxcr4 activation is not sufficient to affect B cell differentiation, but generate transient perturbations in two particular stages: prepro-B and pre-B.
	(Melo et al., 2014)

	
	Irf4
	KO
	B cell arrest at late pro-B/pre-B stage
	B-cell development of IRF-4,8-/- double mutant mice, is arrested at the pre-B stage. IRF-4 and IRF-8 have redundant activities, but IRF-8 was not included in the current model.
	(Lu et al., 2003)

	
	Flt3
	OA
	
	Enforced expression of FLT3 in mice HSC affects B-cell precursors frequency, CLP transitioning to B cell progenitors, but not committed B cells.
	(Holmes et al., 2006)

	
	SLP65
	KO
	
	Inadequate signaling of pre-BCR, as observed with BLNK gene mutations, induces a block in B-cell development at the pro–B-cell to pre–B-cell transition.
	(Minegishi et al., 1999)

	
	preBCR
	KO
	
	
	

	
	Pax5
	KO
	
	Pax-5-/- mice do not commit to the immature B stage and get arrested at the pro-B stage.
	(Urbánek et al., 1994; Cobaleda et al., 2007)⁠

	
	STAT5
	KO
	Blockage CLP or early pre-pro-B stage
	STAT5 knock-outs lead to hematopoietic defects with particular deficiency in pre-proB or pro-B development.
	(Teglund et al., 1998; Goetz et al., 2004; Yao et al., 2006)

	
	Il7r
	KO
	
	Adult mice expressing mutated IL-7, or any of the two chains comprising IL-7R, show a significant arrest at the pre–pro-B cell stage or even early, at the CLP stage.
	(Miller et al., 2002; Kikuchi et al., 2005)

	
	Ebf1
	KO
	
	EBF deficient mice lack immunoglobulin-expressing B-cells, but contain progenitor cells expressing IL-7 receptor transcripts
	(Lin & Grosschedl, 1995)

	
	NFkB 
	KO
	
	Loss of NF-kB pathway members leads to an accumulation of HSCs and a decrease of myeloid and lymphoid progenitors. Additionally, the inhibition of NF-kB activity on pro-B cells, inhibits light chain rearrangements for pre-BCR.
	(Cadera et al., 2009; Stein & Baldwin, 2013)

	
	Foxo1
	KO
	
	Deletion of Foxo 1,3 and 4 in HSCs leads to a severe block in the generation of CLPs. While, Foxo1 conditional mutation in early B-cell progenitors derives in a reduction of immature and circulating B-cells, and an increase in the percentage of BM pro-B cells. 
	(Tothova et al., 2007; Dengler et al., 2008)

	
	VCAM1_VLA4
	KO
	
	Mice chimeric for the expression of α4, a subunit of VLA-4 integrin, showed a significant reduction on pre-B cells and mature B cells, suggesting a severe failure in B cell development before pre-B stage.
	(Arroyo et al., 1996)

	
	Flt3
	KO
	
	FLT3 conditional KO significantly decreases the numbers of LMPPs and ETPs in adult mice, but not CLPs and B cell progenitors. However, Flt3-deleted LMPPs or CLPs, showed a disadvantage in producing B-cell progenitors compared to non-deleted progenitors.
	(Zriwil et al., 2018)

	
	preBCR
	OA
	
	There is no biological interpretation, as there is no report of pre-BCR expression and activation at an earlier stage. However, pre-BCR constitutive activiation at the pro-B stage, derives in enhanced proliferation without progressing to pre-B cell. 
	(Schebesta, Pfeffer & Busslinger, 2002)

	
	Irf4
	OA
	
	Irf4 OA, blocks simulation before CLP stage because because it inhibits IL7r activation.
	(Johnson et al., 2008; Ma et al., 2008)

	
	Il7
	KO
	
	Adult mice expressing mutated IL-7, or any of the two chains comprising IL-7R, show a significant arrest at the pre–pro-B cell stage or even early, at the CLP stage.
	(Miller et al., 2002; Kikuchi et al., 2005)

	
	Flt3L
	KO
	
	Flt3 deficient mice showed a reduction in leukocyte cellularity and a severe ablation of dendritic and NK cells, suggesting that it affects at a progenitor stage.
	(McKenna et al., 2000)

	
	SLP65
	OA
	
	There is no biological interpretation, as there is no report of pre-BCR expression and activation at an earlier stage. However, pre-BCR constitutive activiation at the pro-B stage, derives in enhanced proliferation without progressing to pre-B cell. 
	(Schebesta, Pfeffer & Busslinger, 2002)

	
	NFkB 
	OA
	
	Inflammation, probably mediated by NF-kB responses, induce lymphocyte mobilization to extramedullar niches and enhances granulopoiesis in the BM. However its induction in the model blocks differentiation at the CLP due to the negative regulation of Rag and early IRF4 activation.
	(Ueda et al., 2004; Enciso, Mendoza & Pelayo, 2015)

	
	Tcf3
	KO
	
	E2A deletion completely inhibits immunoglobulin gene recombination for B cell production but has little effect on T lineage precursors, suggesting that it is dispensable for ELP production but blocks CLP progression to pro-B cells.
	(Bain et al., 1997; Borghesi et al., 2005)

	
	Spi1_2
	OA
	Complete B cell blockage at LMPP
	Overexpression of PU. 1 in normal hematopoietic progenitors blocks B cell development
	(DeKoter, Lee & Singh, 2002)

	
	Gfi1
	KO
	
	Gfi1 deficiency impairs lymphopoiesis in MPPs and LMPPs showing to be critical to sustain B-cell commitment.
	(Spooner et al., 2009; Fraszczak et al., 2016)

	
	Egr1
	OA
	
	No reports of Egr1 OA effects on early B-cell differentiation were found. However, its increased expression has been associated to maintance of LT-HSC, and development of leukemia. 
	(Tian et al., 2016)

	
	Cebpa
	OA
	
	C/EBPα levels increase as long-term stem cells progress to granulocyte–monocyte progenitors (GMP). Over-expression of WT C/EBPα in cordon blood-derived Lin- cells, led to a significant reduction in the total number of CFUs.
	(Quintana-Bustamante et al., 2012)

	
	Runx1
	KO
	
	RUNX1 is required for the maintenance of platelets and lymphocytes, probably with a greater participation during development than in adult hematopoiesis.
	(Ichikawa et al., 2004)

	
	Spi1
	KO
	
	PU.1 -/- hematopoietic multipotential progenitors produce defects in lymphoid differentiation at a progenitr stage, in addition to the effects caused by the loss of IL-7R expression.
	(DeKoter, Lee & Singh, 2002)

	
	Ikzf1
	KO
	
	Null Ikaros mice lack B lymphocytes and their earliest progrenitors
	(Wang et al., 1996)

	
	Foxo1
	OA
	
	Forced activation of FOXO1 lower the proliferation rate of ALL cells.
	(Köhrer et al., 2016)

	
	Il7r
	OA
	
	Gain-of-function mutations in acute lymphoblastic leukemias has been associated to an enhanced growth of progenitor lymphoid cells.
	(Shochat et al., 2011)

	
	Pax5
	OA
	
	Pax5 overactivation produces the phenotype reported experimentally for Flt3 KO, where LMPP compartment is affected. Eventhoguh, FLT3 KO in our model didn’t showed this behavior.
	(Holmes et al., 2006; Zriwil et al., 2018)

	
	STAT5
	OA
	
	Induced overexpression of STAT5 induces and erythropoiesis through the induction of GATA-1, a transcription factor that participates in a negative feedback loop with the lymphoid factor Ikaros.
	(Wierenga, Vellenga & Schuringa, 2010; Malinge et al., 2013)

	
	Tcf3
	OA
	Perturbation during lymphoid commitment without differentiation blockage.
	Overexpression of E47, one of the proteins encoded by Tcf3 gene, derives in the induction of cellular proliferation.
	(Zhao et al., 2001; Schwartz et al., 2006)

	
	Gfi1
	OA
	
	A role of Gfi1 overactivation in acute lymphoblastic leukemia cells, has been suggested. However its contribution is probably not related to the transcriptional differentiation core but to other related mechanisms involved in lymphopoiesis.
	(Purizaca et al., 2013)

	
	Ebf1
	OA
	
	Enforced expression of EBF1 in hematopoietic progenitors, restricts lymphopoiesis to the B cell lineage limiting other lymphoid phenotypes.
	(Zhang et al., 2003)
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