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Background and Aims: HMGA1 is an architectural transcription factor and a putative protoncogene. Deregulation of its expression has been demonstrated in most human cancer. We had previously shown that the expression of the HMGA family members is deregulated in neuroblastoma (NB) cell lines and primary tumors. Upon retinoic acid (RA) treatment of MYCN amplified NB cell lines, HMGA1 decreases with a kinetic that strictly follows repression of MYCN. In addition MYCN constitutive expression abolished HMGA1 repression by RA. Thus we explored the possibility that HMGA1 expression might be sustained by MYCN in amplified cells. 

Methodology: We used transient transfection assays to shown MYCN effects on HMGA1 expression and HMGA1 promoter activation; quantitative PCR to monitor HMGA1 expression in primary human NBs an in tumors arisen in MYCN transgenic mice; in vitro DNA binding assays to demonstrate MYCN binding to HMGA1 promoter.

Results. We observed HMGA1 overexpression in a transgene dose-dependent fashion in NBs developing in MYCN transgenic mice. Although we could detect HMGA1 expression in many human primary NBs, it was much higher in MYCN amplified compared to MYCN single copy NBs. MYCN overexpression increased HMGA1 expression in SK-N-AS and HEK 293 cells. Luciferase activity from a HMGA1 1600bp-promoter fragment/luciferase gene reporter significantly increased upon MYCN cotransfection, indicating that HMGA1 is a transcriptional target for MYCN. MYCN/MAX heterodimers could bind three different HMGA1 promoter fragments containing putative MYCN binding sequences, in vitro. Luciferase activity strongly decreased in 5' deletion variants of the 1600bp promoter lacking the first three putative E-boxes. Point mutation of the third E-box did not significantly reduce luciferase activity suggesting that, more than the activity of a single site, the cooperative function of the multipe cis-acting elements mediates HMGA1

transactivation by MYCN. 

Conclusions: We propose that HMGA1 is a novel  MYCN target gene relevant for NB tumorigenesis.
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