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Abstract
Investigating Signal Transduction in Drosophila: A Powerful Model for Disease Mechanisms

Drosophila have been used for decades to study developmental signaling pathways and have been key in
revealing molecular functions of human disease and cancer-related genes. For many oncogenic pathways much
of the molecular circuitry was elucidated in flies. Drosophila has also emerged as an excellent model for
hematopoietic study, within the context of fly’s simplified cell lineage. The evolutionarily conserved
Homeodomain-Interacting-Protein-Kinase (Hipk) is a potent regulator of proliferation and signal transduction.
Elevated levels of Hipk in Drosophila lead to tumour-like masses resembling those found with activated
JAK/STAT signaling. A point mutation like those seen in human blood cancers in the Drosophila JAK causes
constitutive activation of the pathway and results in blood cell tumours in larvae and adult. We found that Hipk
causes tumours through JAK/STAT based on a number of observations. Elevated Hipk in blood cells
phenocopies effects seen with hyperactive form of JAK. Furthermore, Hipk induces enhanced proliferation of
hemocytes. Reduction of Hipk can suppress the tumorigenic effects of activated JAK. RNAI against Hipk in
hemocytes can suppress effects of activated JAK. Lastly, we find that Hipk is required for endogenous
JAK/STAT pathway activity, since Hipk is required for expression of a STAT reporter. Thus we provide robust
genetic evidence that Hipk is a novel pathway regulator that can induce fly blood tumors. A proximity ligation
assay that showed an interaction between Hipk and STAT92E, the Drosophila STAT. Our work shows that
Hipk is required for JAK/STAT signaling during normal development and in fly blood cancer.



