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INTRODUCTION: Similarly to mammalian blood cells, the hemocytes of Drosophila
melanogaster are located in separate compartments and differentiate in multiple waves. This
process is under the control of phylogenetically conserved epigenetic and transcription
factors. Previously, we observed that although the three larval hematopoietic compartments -
the sessile tissue, the circulation and the lymph gland - arise from different mesoderm
anlagen, they all contribute to the formation of the effector cells: the phagocytic
plasmatocytes, the melanotic crystal cells and the capsule forming lamellocytes. Currently, we
are investigating genes that may be instrumental in the control of the differentiation of
hemocytes. One of these is headcase (hdc), the ortholog of the human tumor suppressor
HECA, which is a repressor of numerous developmental processes in Drosophila. Previously,
we observed that hdc is expressed in the lymph gland, however, the hemocytes leaving the
organ upon immune induction and differentiating into effectors lose hdc activity, which
suggests that hdc may be a regulator of hemocyte differentiation.

METHODS: We applied our newly generated hdc-Gal4 driver and numerous hemocyte
specific transgenic drivers to silence hdc by RNAI, and used immunological markers and in
vivo transgenic reporters to study hemocyte differentiation. The prepared samples were
analyzed with fluorescent and confocal microscopy. The hematopoietic compartments were
also observed with in vivo confocal videomicroscopy.

RESULTS: Silencing of hdc with general hemocyte specific drivers resulted in the spreading
of circulating plasmatocytes, and in the loss of plasmatocyte specific marker expression in all
hematopoietic compartments. Using the hdc-Gal4 driver, we found that hdc is expressed not
only in the hemocytes of the lymph gland, but also in the Posterior Signaling Center (PSC),
the hematopoietic niche that blocks the differentiation of hematopoietic progenitors of the
compartment. We found that lymph gland specific hdc silencing is sufficient for lamellocyte
differentiation in every hematopoietic compartments. Moreover, we confined this regulatory
function to the PSC.

CONCLUSIONS: Our results show that Hdc - expressed by the PSC cells - plays a
regulatory role in the differentiation of lamellocytes.
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