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A TARBP2 mutation in human cancer impairs microRNA
processing and DICERI1 function.
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microRNAs (miRNAs) are small noncoding RNAs that regulate gene expression by
targeting messenger RNA (mRNA) transcripts. Recently, a miRNA expression profile
of human tumors has been characterized by an overall miRNA downregulation.
Explanations for this observation include a failure of miRNA post-transcriptional
regulation, transcriptional silencing associated with hypermethylation of CpG island
promoters and miRNA transcriptional repression by oncogenic factors. Another
possibility is that the enzymes and cofactors involved in miRNA processing pathways
may themselves be targets of genetic disruption, further enhancing cellular
transformation. However, no loss-of-function genetic alterations in the genes encoding
these proteins have been reported. Here we have identified truncating mutations in
TARBP2 (TAR RNA-binding protein 2), encoding an integral component of a
DICER1-containing complex, in sporadic and hereditary carcinomas with microsatellite
instability. The presence of TARBP2 frameshift mutations causes diminished TRBP
protein expression and a defect in the processing of miRNAs. The reintroduction of
TRBP in the deficient cells restores the efficient production of miRNAs and inhibits
tumor growth. Most important, the TRBP impairment is associated with a
destabilization of the DICER1 protein. These results provide, for a subset of human
tumors, an explanation for the observed defects in the expression of mature miRNAs.
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The SRY-HMG box gene, SOX4, is a target of gene
amplification at chromosome 6p in lung cancer.
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The search for oncogenes is becoming increasingly important in cancer genetics because
they are suitable targets for therapeutic intervention. To identify novel oncogenes,
activated by gene amplification, we analyzed cDNA microarrays by high-resolution
comparative genome hybridization and compared DNA copy number and mRNA
expression levels in lung cancer cell lines. We identified several amplicons (5p13, 6p22-
21, 11q13, 17921 and 19q13) that had a concomitant increase in gene expression. These
regions were also found to be amplified in lung primary tumours. We mapped the
boundaries and measured expression levels of genes within the chromosome 6p
amplicon. The Sry-HMG box gene SOX4 (sex-determining region Y box 4), which
encodes a transcription factor involved in embryonic cell differentiation, was
overexpressed by a factor of 10 in cells with amplification relative to normal cells.
SOX4 expression was also stronger in a fraction of lung primary tumours and lung
cancer cell lines and was associated with the presence of gene amplification. We also
found variants of SOX4 in lung primary tumours and cancer cell lines, including a
somatic mutation that introduced a premature stop codon (S395X) at the serine-rich C-
terminal domain. Although none of the variants increased the transactivation ability of
SOX4, overexpression of the wildtype and of the non-truncated variants in NIH3T3 cells
significantly increased the transforming ability of the weakly oncogenic RHOA-Q63L.
In conclusion, our results show that, in lung cancer, SOX4 is overexpressed due to gene
amplification and provide evidence of oncogenic properties of SOX4.



