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We used a functional selection strategy with human neural cells to identify the BCL2 homologue, MCL1, as an oncogene that cooperates with deregulated MYCN. The selected apoptosis-resistant cell line had a clonal alteration [unbalanced t(1;7)] with trisomy 1q21-tel, and 3-fold MCL1 (1q21) overexpression sufficient to impede apoptosis and induce transformation [AACR 2003]. As 1q gain has been described in NBs we wished to investigate MCL1 as a candidate 1q oncogene. Human BAC aCGH was used to assess genomic alterations in 45 NB cell lines. 1q gain occurred in 12/36 MYCN amplified and 0/9 non-amplified lines (p=0.043) and defined a large SRO including MCL1. NBs arising in the transgenic TH-MYCN mouse were studied with murine aCGH [Hackett, Cancer Research 2003] and demonstrated gain of orthologous chromosome 3 in 16/39 (41%), with subchromosomal gain around MCL1 in additional tumors. Two of 6 TH-MYCN NB cell lines also showed chromosome 3 gain including MCL1. Human NB cell lines expressed more MCL1 mRNA than control cells, and more MCL1 than BCL2. Mcl1 protein was high in 4/4 MYCN-amplified and 2/4 nonamplified lines. Expression by RT-PCR in primary NBs was greater than fetal brain or adrenal, and the trend was higher for Stage 4 and high-risk tumors versus others, with no correlation with MYCN status. Thus, gain of chromosome 1q is common in human NBs and correlated with MYCN amplification. Gains are large and include MCL1. In support, gain of orthologous chromosome 3 occurs with the highest frequency of any alteration in TH-MYCN tumors. We will extend our MCL1 studies, including tumor tissue microarrays, to assess MCL1 expression with respect to MYCN status, tumor phenotype and 1q status or gene copy number.
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