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Acute lymphoblastic leukemia (ALL) in infants is an intractable cancer
in childhood. Although recent intensive chemotherapy progress has considerably
improved ALL treatment outcome, disease cure is often accompanied by undesirable
long-term side effects, and efficient, less toxic molecular targeting therapies have
been anticipated. In infant ALL cells with MLL fusion, the microRNA /let-7b is
significantly downregulated by DNA hypermethylation of its promoter region. We
show here that the expression of HMGAZ2, one of the oncogenes repressed by let-7b, is
reversely upregulated in infant ALL leukemic cells, particularly in MLL-AF4 positive
ALL. In addition to the suppression of let-7h, MLL fusion proteins positively regulate
the expression of HMGA2. HMGA? is one of the negative regulators of the
cyclin-dependent kinase inhibitor pl6mk4a. The HMGAZ2 inhibitor netropsin, when
combined with demethylating agent 5-azacytidine, upregulated and sustained the
expression of pl6"which resulted in growth suppression of MLL-AF4-expressing
cell lines. This effect was more apparent compared to treatment with 5-azacytidine
alone. These results indicate that the /et-7h-HMGA2-p1 6™+ axis plays an important
role in cell proliferation of leukemic cells and could be a possible target for molecular
targeting therapy of infant ALL with MLL-AF4.
In conclusion, although the complete mechanism underlying the induction of
leukemogenesis in MLL-rearranged infant ALL remains obscure, our results suggest
that downregulation of the miRNA /et-7h and upregulation of oncogenic HMGA?2 by
an MLL fusion protein play key roles in this process. HMGA?2 inhibitors such as
netropsin could be new therapeutic agents for MLL-AF4-positive infant ALL,
particularly in combination with demethylating agents such as 5-azacytidine.
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