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Role of fusion genes in human cancers

Chromosome rearrangement is some of the key features of human malignancies. Recently, we discovered a panel of cancer-
specific fusion genes human cancers. Among these fusion genes, MAN2A1-FER and SLC45A2-AMACR appear to 

activate oncogenic pathways and lead to spontaneous cancer development in the animals. Fusion of MAN2A1-FER generates a 
constitutively activated tyrosine protein kinase. The fusion translocates FER kinase from the cytoplasm to Golgi apparatus. The 
fusion protein ectopically phosphorylates the N-terminal domain of EGFR and several growth factor receptors. MAN2A1-FER 
has been found in a variety of human malignancies. It transforms immortalized cell lines into highly aggressive cancer cells. 
Expression of MAN2A1-FER increases cancer cell proliferation, invasion, and metastasis. Hydrodynamic tail vein injection 
of MAN2A1-FER expressing vectors produces spontaneous liver cancer in animals. Targeting at MAN2A1-FER or other 
fusion genes using small molecules, immunogenic reagents and genomic approach showed the effective killing of cancer cells 
containing these fusion genes both in vitro and in vivo. Thus, fusion gene targeting holds promise for effective treatment of 
human cancers.
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