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Summary 
RUNX genes, developmental regulators and major targets of TGF-ß/Bone Morphogenetic 
Protein (BMP), are often involved in carcinogenesis. The research objectives of Prof Ito’s 
laboratory have been to elucidate the molecular mechanisms of carcinogenesis. To this end, they 
have been studying the transcription factor PEBP2/CBF and the RUNX genes which encode the 
� subunits and PEBP2B/CBFB encoding the ß subunit. RUNX genes are becoming more and 
more important in the oncology field and they are primarily responsible for identification of 
genes. RUNX1 is essential for definitive hematopoiesis and malfunction of RUNX1 is 
responsible for 30% of human acute leukemia. RUNX1 is the most frequent target of 
chromosome translocations but they also found sporadic and hereditary point mutations in 
RUNX1. These observations have led to the conclusion that heterozygous loss-of-function 
mutations in RUNX1 are leukemogenic. RUNX2 is essential for osteogenesis, and 
haploinsufficiency of the gene causes the autosomal dominant bone disease, cleidocranial 
dysplasia. Prof Ito’s group showed that a mutation in RUNX2 found in the disease blocked the 
signal from BMP to inhibit osteogenesis. RUNX2 cooperates with c-myc to induce mouse T cell 
lymphoma. Recently, they found that RUNX3 is a major growth regulator of gastric epithelial 
cells and functions as a tumor suppressor of gastric cancer. In addition, RUNX3 was found to 
have multiple roles in many tissues, probably reflecting the fact that it is one of the major targets 
of the multi-functional TGF-ß/BMP signaling cascades. Consistent with this notion, RUNX3 has 
been found to be involved in many types of cancers.  RUNX proteins are unstable, since they are 
ubiquitinated and degraded by proteasome enzymes. The ß-subunit blocks the ubiquitination and 
stabilizes RUNX proteins to become functional transcription factors. Regulation of 
heterodimerization, therefore, is important for the function of RUNX proteins. 
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