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MSX1: a target from the MEIS1 oncogene located on the 4p16 tumour suppressor region
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Background and aims: The main goal of this project is an extensive study of the MEIS1 pathway. SAGE (Serial Analysis of Gene Expression) and DNA-microarray analysis of cell lines transfected with the MEIS1E dominant negative splice variant resulted in the identification of several hundred putative MEIS1 target genes. One important approach to study MEIS1 target genes is to focus on genes that are present in chromosomal regions which are frequently deleted or amplified in neuroblastoma. Loss of heterozygosity (LOH) is found in 20-25 % of neuroblastoma patients, and the 4p16 region was recently considerably narrowed by Perri et al. This suggests that there is a tumour suppressor gene located in this region.

Results and conclusions: Immediately adjacent to this region the homeobox transcription factor MSX1 is found. During development, MSX1 is involved in the formation of the neural tube. MSX1 has been shown to be involved in cell cycle arrest and differentiation. SAGE analysis demonstrated that MSX1 is negatively regulated by the MEIS1 gene in neuroblastoma cell lines, and northern blot analysis of a panel of MEIS1 transfectant clones confirmed this. Mutation analysis was performed on 50 neuroblastoma samples (8 with LOH on chromosome 4p) and 22 cell lines. No mutations were discovered in the coding region of MSX1. This proposed downregulation of MSX1 by the MEIS1 gene is a first insight into the MEIS1 pathway.
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