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Abstract 

The reciprocal translocation t(7;12)(q36;p13) gives rise to acute myeloid leukemia (AML) in 
infants and very young children. A fusion transcript MNX1::ETV6 is sometimes detected and an 
aberrant expression of MNX1 is detected in 100% of patients but the mechanism of 
transformation has previously not been identified. In earlier studies the frequency and outcome 
for t(7;12) AML has varied widely and remain contested leading to most treatment protocols 
stratifying t(7;12) to a high-risk group, however, the NOPHO-DBH-AML-2012 protocol used in 
Sweden does not. The aims of this project were to determine the frequency, event-free survival 
and overall survival of t(7;12) in childhood AML, and identify molecular mechanisms involved 
in the development of AML with t(7;12). In Paper I an iPSC model of t(7;12) was developed. 
Using this model, a high ectopic expression of MNX1 and the long noncoding RNAs MNX1-AS1 
and MNX1-AS2 from the same gene locus was observed. The t(7;12) translocation gave rise to a 
differentiation block and the model matched the gene expression signature from t(7;12) AML 
patient material. In Paper II a murine model was used. High expression of MNX1 did induce 
leukemia, however only in transduced fetal liver cells and not bone marrow cells and primarily 
in immunocompromised recipient mice. In Paper III patient data and patient material was 
investigated. AML with t(7;12) was associated with trisomy 19 and with CNS involvement. The 
expression of fusion transcripts in t(7;12) AML patients was heterogenous, giving rise to several 
fusion transcripts involving ETV6. All t(7;12) AML patients had a high expression of MNX1, 
MNX1-AS1 and MNX1-AS2. The frequency of t(7;12) AML was 7% in AML patients 0-2 years 
old. Patients with t(7;12) AML often suffers relapse but allogeneic hematopoietic stem cell 
transplantation (HSCT) was an effective treatment. 

The work presented in this thesis has led to the conclusions that the t(7;12) translocation drives 
high expression of MNX1, that the high expression of MNX1 is the transforming event and that 
AML with t(7:12) likely has a fetal cell of origin. The frequency of t(7;12) AML was relatively 
low at 7% in AML patients under 2 years old in this study and patients often relapsed but 
allogeneic HSCT was an effective treatment. 
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