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The recent discovery of recurrent fusions in prostate and lung
cancers stimulated a search for gene fusions in solid tumors, and
is expected to inspire drug developments. However, due to limited
understanding of basic principles for the chromosome
rearrangements, the identification of causal gene fusions from the
background of non-specific chromosomal aberrations of solid
tumor genomes remains challenging.

The common characteristics of fusion genes

Through integrative database mining, we analyzed the shared
characteristics of established gene fusions in cancer [see
http://portal.ncibi.org for tools and databases].

l. Fusion genes can be delineated by unbalanced breakpoints,
which follow a stable genetic principle
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ll. Gene fusions often result in gain and loss of exonal expressions of
3"and 5" fusion partners
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lll. tumor specific genes are frequently involved in promoter -type
fusions
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|V. The functional relevance of fusion genes in cancer can be
quantified by concept signature score (ConSig score)

Figure 4. Molecular concept

signatures and ConSig analysis for

fusion and mutation genes.
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(b) The ConSig algorithm for Gene X
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(d) Isolating the top 60 genes rated

by rConSig-score.

The integrative model for new fusion discovery

Based on multiple evidence characterizing the fusion genes, we created
an integrative translational bioinformatics model for the prediction of
novel gene fusions in human solid tumors. Several comprehensive
strategies were developed to address the possibility of recurrent fusions
based on available evidence in different cancer types. We applied this
approach to predict gene fusions based on public genomic, sequence
and functional data, as well as our deep sequencing data.
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The output of the integrative model

An example of the integrative strategy -- new fusion discovery from
the cancer expressed sequence tag data
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The computational results were validated by Regular or Quantitative
Reverse Transcription PCR (gRT-PCR), Rapid Amplification of cDNA
Ends (RACE) and Fluorescent in Situ Hybridization (FISH). The
integrative approach was proved to be efficient. Up to 20-50% of
candidates were validated by different assays.
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Fusion 13  Prostate Cancer RT-PCR: LnCaP(+) &C
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