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RESEARCH PROFILE AND PROJECT TOPICS 
Acute myeloid leukemia (AML) has been intensively investigated using cytogenetic analysis, 
information currently used for therapy decisions. Frequently occurring deletions in AML are 
insufficiently understood on the molecular level. One of the most common interstitial deletions in AML 
(~10%), involves the long arm of chromosome 5 [AML del(5q)] and is co-occurring in patients with a 
complex karyotype AML and poor prognosis. Size and location of the 5q deletions are rather 
heterogeneous with several deletion hotspots at 5q31, 5q33 and 5q35 suggesting the presence of 
tumor suppressor genes. The current explanation for the disease mechanism for AML del(5q) is 
haploinsufficiency, since no homozygous loss of a candidate tumor suppressor (TS) gene has been 
identified. Similarly, deletion of the long arm of chromosome 7 [del(7q)] are recurring chromosome 
abnormalities in AML (~10%) and are particularly associated with therapy-related MDS/AML (~ 60%). 
Despite intensive research identifying TS genes in these commonly deleted regions on 7q in AML 
patients, no candidate gene has been put forward. We collected preliminary data from patients’ 
material suggesting a paradigm-shift and a novel explanation for the molecular mechanisms driving 
AML with recurrent deletions. Instead of TS gene silencing or haploinsufficiency as the sole event, 
oncogene activation through subsequent epigenetic rewiring mechanisms such as a novel promoter-
enhancer interaction, in combination with happloinsuficiency of TS genes, could drive leukemogenesis. 
Gene activation through promoter-enhancer interaction within the nucleus seems to be regulated 
within structural domains of megabase scale, so-called topologically associating domains (TADs) In 
cases with del(7q) AML we discovered the activation of a novel oncogene, motor neuron and pancreas 
homeobox 1 (MNX1), through relocation of an enhancer, normally located 60 Mbp upstream of MNX1, 
into the vicinity of MNX1. This has important implications for the dissection of altered molecular 
pathways as well as for the design of novel diagnostic and therapeutic strategies for these AML. Here 
we are proposing a new hypothesis for the interpretation of deletions in AML: Oncogene activation, in 
concert with haploinsufficient TS genes and epigenetic rewiring, deregulated as a result of a single 
genetic loss event, leads to the activation of novel intertwined oncogenic pathways. We will address 
our hypothesis through genetic and epigenetic profiling combined with molecular biology to dissect 
the function of potential novel oncogenes in AML. 
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