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To elucidate the mechanism of multistep leukemogenesis of adult-T cell leukemia (ATL) after HTLV-1
infection, we performed an integrated genomic analysis of ATL using spectral karyotyping (SKY), high
density SNP array, and DNA microarray. As a result, we identified three translocation breakpoint cluster
regions (10p11, 14911, and 14g32) and found TCF8 (ZEB1) at chromosome 10p11, NDRG2 at 14q11,
and BCL11B at 14932 as candidate tumor suppressor genes. Using genome-wide gene expression
profiles, we also identified TSLCL1 as a novel cell surface marker for ATL. We demonstrated that
downregulation of TCF8 with upregulation of Smad7 renders ATL cells resistance to TGFbeta and
downregulation of NDRG2 is a major cause of constitutive PI3K/AKT activation, and that
overexpression of TSLCL1 is associated with organ infiltration of ATL cells. The majority of
TCF8-deficient and TSLC1-transgenic mice developed T-lymphoma with multiple organ invasions and a
wide variety of cancers including T-cell lymphoma were developed in NDRG2-deficient mice. Therefore,
this study opens the way to resolve multistep leukemogenesis of ATL and may lead to the development
of novel methods of molecular diagnosis and strategies of effective molecular-targeted therapies.
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