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The number of women in the United States living with metastatic breast cancer—the most severe form of
the disease where the cancer has spread to another part of the body—is growing. Previous research has
discovered a non-canonical translation pathway mediated by the Dap5 protein, an elF4Gl homolog, which
utilizes elF3d to facilitate cap-dependent translation of approximately 20% of mMRNAs made in the cell.
Dap5 is overexpressed in aggressive metastatic human breast cancer and has been linked to surviving
patients who live with dormant metastatic cells that can proliferate years after treatment. Dap5 is also
required for translation of certain viral and cellular IRES-containing mMRNAs, whose mRNA targets are
involved in cell survival, motility, DNA repair, translation initiation, etc. To elucidate the effects of Dap5,
experiments utilized differential gene expression to compare gene activity in Dap5-reduced cancer cells
and control cells using RNA sequencing data. Results showed major downregulation of the LCN2 gene
involved in cell cycle progression and death, indicating Dap5's oncogenic functions. Additionally, the
SNHGS gene, associated with cancer development, was upregulated with Dap5 reduction. Gene ontology
enrichment analysis indicated that the most significantly enriched pathway was rheumatoid arthritis,
highlighting the widespread physiological effects of Dap5 across the body. This study demonstrates the
far-reaching impacts of Dap5 on gene expression in metastatic breast cancer cells. Further work could
explore interactions between Dap5 and other proteins that play a role in cap-dependent translation
initiation in cancer.
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