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Many rare and undiagnosed diseases are caused by mutations in the patient’s genomic
DNA. Identification of mutations responsible for these disorders can facilitate the
understanding of biological functions of these genes in human biology. In the past
decade, we have been using both forward and reverse genetics approaches in
Drosophila melanogaster (fruit flies) in combination with state-of-the-art human
genomics techniques to discover new human disease causing genes. Through
sophisticated genetics tools in flies, we have been able to further study and dissect the
underlying molecular mechanisms of many rare neurological diseases, which often
provides new insights into more common diseases including Alzheimer’s disease and
Zika virus mediated microcephaly. Opportunities for basic scientists to directly
contribute to clinical and translational research are increasing globally due to
establishment of collaborative consortiums such as Undiagnosed Diseases Network
(UDN, USA), Rare Disease Models and Mechanisms Network (RDMM, Canada) and
Initiatives for Rare and Undiagnosed Diseases (IRUD, Japan), and model organism
researchers are playing a critical role in this world-wide endeavor.
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