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Functional analysis of the tandem duplication mutation RUNX1 in leukemogenesis
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In Down syndrome caused by trisomy 21, 5 to 10% of newborns develop a
preleukemic condition called transient abnormal myeloproliferative disorder (TAM). Most of these
cases remit spontaneously, but about 20% of cases develop acute myeloid leukemia (ML-DS) within 4
years. In about 20% of cases, a partial tandem duplication mutation of RUNX1 (RUNX1-PTD) was found
at the time of progression to ML-DS. In this study, we investigated the molecular biological
function of this novel mutation. The results showed that RUNX1-PTD has abnormal transcriptional
activation and subcellular localization compared to the wild type. Knock-in mouse studies confirmed
that, unlike the previously reported RUNX1 mutation, this mutation delayed the onset of leukemia at
an early stage.
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