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RUNX3 over-expression promotes the development of myelodysplastic syndrome

Yokomizo, Takako
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RUNX3 functions as either tumor suppressor or oncogene, however, it remains
unknown how RUNX3 promotes the formation of myeloid malignancies including MDS. We found that RUNX3
expression was significantly increased in patients with progressive MDS. We hypothesized that RUNX3
promotes the development of MDS via super enhancer formation of RUNX3.

To determine how RUNX3 promotes the formation of MDS, we generated a hematopoietic-specific Tet2
null and RUNX3 overexpressing (Tet2KO-RUNX3) mouse model. Tet2KO-RUNX3 MDS cells suppressed
differentiation genes, but activated myc-related biological pathways such as ribosome, mitochondria,
and cell cycle progression. Since FLT3-1TD+ MV4-11 AML has been shown to activate enhancers of
RUNX3 (eRXSE, Cas9-sgRNA-directed eRX3 significantly reduced expression of RUNX3 and lead to
impairing the proliferative capacity. Thus, RUNX3 and C-MYC cooperatively promote the development of
MDS in TET2 deficient cells via formation of oncogenic enhancers.
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