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We have demonstrated that 1(3;21)(q26;q22), which is usually found in blastic
crisis of chronic myelocytic leukemia or myelodysplastic syndrome-derived leukemia,
generates an AML1/EVI-1 chimeric gene and that the t(3;21)-carrying leukemic cell line,
named SKHI1, expresses the AMLI/EVI-1 fusion protein of 180 kD containing amino-
terminal half of AML] including a runt homology domain which is fused to the entire of
zinc finger EVI-1 protein. Thus, the AMLI/EVI-1 fusion protein is a chimeric
transcription factor including a runt homology domain from AMLI1 and two zinc finger
domains from EVI-1, totally three DNA binding domains, and an acidic domain from
EVI-1. To evaluate the effect of the AML1/EVI-1 fusion protein on cell growth of SKHI1
cells, we prepared the synthetic antisense oligonucleotides with 18 nucleotides spanning
the junction point between AML1 and EVI-1 sequences and those with 4 point mutations

in their sequences as a negative control. The antisense oligonucleotides suppressed 3H-
thymidine incorporation in SKHI1 cells and decreased the cell number of the cells in
comparison with those including 4 point mutations, suggesting that the AMLI1/EVI-1
fusion protein should play a crucial role in the growth of leukemic cells with the 1(3;21)
translocation. To demonstrate the transforming activity of the fusion protein, the
AMLI1/EVI-1 ¢cDNA was introduced retrovirally into Ratl cells, Cells expressing the
fusion product formed colonies in soft agar, indicating the oncogenic potentials of the
AMLI1/EVI-1 fusion protein. Moreover, the introduction of AML1/EVI-1 into Ratl
clones harboring BCR/ABL conferred enhanced ability for anchorage independent
growth. The analysis using deletion mutants showed that the second zinc finger domain
within the EVI-1 was the functional region critical for rransformation. The AML1/EVi-1
could stimulate AP-1 activity through the TRE site as in the EVI-1 itself and the second
zinc finger domain was also responsible for the effect to increase AP-1 activity. The
transforming ability of the fusion protein could be related to the effect to stimulate AP-1
activity. Because the AML1/EVI-] is a chimeric transcription factor, we analyzed the
function of the fusion protein as a transcription factor. The fusion protein itself did not
show the transactivation ability through the PEBP2 site, which the AMLI binds, but
dominantly suppressed the transactivation activity by the AML.1. The dominant negative
effect of the AMLI1/EVI-1 fusion protein against AML1 was demonstrated to depend on
the runt homology domain in the AML1. All these data suggest that the AMLI/EVI-1
could play an important role in leukemic progression of chronic myelocytic leukemia by
this dual functions as a transcription factor.
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