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Neural and chemical signals mediate pathogen
detection and blood stem cell coordination
during the cellular immune response

Dr. Guy Tanentzapf Ph. D.

Professor, Department of Cellular and Physiological Sciences
University of British Columbia

Our lab studies fundamental mechanisms of stem cell regulation in the context of the
Drosophila larval hematopoietic organ, the lymph gland. The lymph gland provides a pow-
erful, genetically tractable model system to study hematopoiesis. Importantly, it allows us
to explore the mechanisms by which infection activates the cellular immune response. Our
work focuses on two key questions: i) how do animals monitor the environment to detect
and respond to the presence of pathogens, and ii) how do blood progenitor cells in the
lymph gland, a large architecturally complex organ, ensure that they respond to environ-
mental signals in a coordinated fashion. To address the first question, of environmental
monitoring, | will present work from our lab that has uncovered a novel role for the sensory
system in detecting and responding to bacterial infection. Specifically, our work shows that
Drosophila larvae use taste to detect bacterial peptidoglycans and respond by modulating
immune cell production. We show that specific PeptidoGlycan Receptor Proteins (PGRP)
act in bitter taste neurons via the IMmune Deficiency (IMD) pathway to control blood cell
differentiation. Moreover, taste-mediated sensing of bacteria in larvae primes the immune
system, and improves survival following infection in adult flies. These results show that
sensory inputs such as taste have an important role in protecting animals from bacterial
infection. To address the second question, of progenitor coordination, | will present our
work on elucidating the role of gap-junctions in mediating cell-cell communication in the
lymph gland. We showed that gap-junctions mediated Ca+2-signaling between blood stem
cells is required for their maintenance and proper differentiation. At the heart of this work is
a large array of quantitative image analysis tools we built and validated to study Ca+2-sig-
naling in the lymph gland. Our work so far has shown that gap junction proteins mediate
communication between different cell types in the lymph gland. Gap-junctions connect
lymph gland cells in a signaling network that allows the exchange of Ca+2-signals across
many cells. Changes in the frequency or amplitude of the Ca+2-signals cell behavior in the
blood stem cells by modulating downstream Ca+2-signaling pathways. Overall, our
findings add to the growing list of examples of crosstalk between the nervous system and
the immune system and provides key mechanistic insights into how environmental signals
are processed and coordinated during the cellular immune response..
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