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            Abstract
The TLX1 and TLX3 transcription factor oncogenes have a key role in the pathogenesis of T cell acute lymphoblastic leukemia (T-ALL)1,2. Here we used reverse engineering of global transcriptional networks to decipher the oncogenic regulatory circuit controlled by TLX1 and TLX3. This systems biology analysis defined T cell leukemia homeobox 1 (TLX1) and TLX3 as master regulators of an oncogenic transcriptional circuit governing T-ALL. Notably, a network structure analysis of this hierarchical network identified RUNX1 as a key mediator of the T-ALL induced by TLX1 and TLX3 and predicted a tumor-suppressor role for RUNX1 in T cell transformation. Consistent with these results, we identified recurrent somatic loss-of-function mutations in RUNX1 in human T-ALL. Overall, these results place TLX1 and TLX3 at the top of an oncogenic transcriptional network controlling leukemia development, show the power of network analyses to identify key elements in the regulatory circuits governing human cancer and identify RUNX1 as a tumor-suppressor gene in T-ALL.
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                    Figure 1: TLX1- and TLX3-expressing T-ALLs are associated with a distinct gene expression signature that is highly enriched in downregulated direct target genes of TLX1 and TLX3 as determined by ChIP-chip.[image: ]


Figure 2: An ARACNe transcriptional network identifies TLX1 and TLX3 direct targets and genes differentially expressed in TLX1- and TLX3-expressing T-ALLs.[image: ]


Figure 3: Reverse engineering and structure analysis of the TLXi.[image: ]


Figure 4: RUNX1 mutations in T-ALL.[image: ]
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