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Abstract

Flies have an open circulatory system and their Blood Brain Barrier (BBB) surrounds the
brain like a tight cap. The fly BBB consists of two layers of glial cells. The outer layer is formed by
the Perineurial Glia (PG). The inner BBB layer consists of the Subperineurial Glia (SPG) that form
the tight barrier that, like its mammalian counterpart, acts both as a diffusion and a xenobiotic
transport barrierl. Underneath the SPG lie the neuronal cell bodies. The Drosophila BBB shows
the same barrier properties as the mammalian barrier * and profiling of Drosophila BBB cells has
shown a high degree of molecular conservation 3.

We have previously shown that the Drosophila BBB plays a sex-specific role in regulating
behavior. Conditional adult feminization of SPG cells in otherwise normal males leads to
significantly reduced courtship'. In agreement with this, in a microarray screen of isolated SPG
cells, we identified a number of male-enriched transcripts.2 One of them encodes the dopamine-
2 like receptor (D2R). We have found that conditional knockdown of D2R in adult male Drosophila
SPG decreases courtship. Likewise, D2R mutant males have courtship defects. They can be
rescued by expression of wildtype D2R in the SPG cells of mature adult males, demonstrating a
physiological requirement for the receptor in these cells for courtship control®. The D2R receptor
is highly conserved. It has been found that it can act via biased signaling (through G protein or
beta-arrestin) in mammals.? We have previously found that signaling through Gao and arrestin
in the BBB is required for proper male courtship. Although D2R is best known for signaling
through cAMP, we have not found a requirement for cAMP/PKA signaling for courtship. To
investigate the signaling pathways downstream of D2R that are responsible for courtship control
we have mutagenized D2R proteins and examined their ability to rescue D2R mutants. Based on
Peterson et al 3 we designed proteins capable of G-protein or arrestin biased signaling,
respectively, and tested their ability to rescue the courtship defects of D2R mutants. Our data
suggest that D2R signaling through beta-arrestin is a major mediator of BBB courtship control.

.References

Hoxha V, Lama C, Chang PL, Saurabh S, Patel N, Olate N, et al. Sex-Specific Signaling in the
Blood—Brain Barrier Is Required for Male Courtship in Drosophila. PLOS Genetics [Internet].
2013 Jan [cited 2021 Nov 15];9(1):e1003217. Available from:
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1003217



Lama C, Love CR, Le HN, Wagar M, Reeve JL, Lama J, et al. The nuclear receptor Hr46/Hr3 is
required in the blood brain barrier of mature males for courtship. PLoS Genetics. 2022 Jan
25;18(1).

Peterson SM, Pack TF, Wilkins AD, Urs NM, Urban DJ, Bass CE, et al. Elucidation of G-protein
and B-arrestin functional selectivity at the dopamine D2 receptor. Proceedings of the National
Academy of Sciences of the United States of America. 2015 Jun 2.

Draper I, Kurshan PT, McBride E, Jackson FR, Kopin AS. Locomotor activity is regulated by D2-
like receptors in Drosophila: an anatomic and functional analysis. Developmental neurobiology.
2007 Feb 15 ;67(3):378-93.

1. Mayer F, Mayer N, Chinn L, Pinsonneault RL, Kroetz D, Bainton RJ. Evolutionary
conservation of vertebrate blood-brain barrier chemoprotective mechanisms in
Drosophila. J Neurosci. 2009;29(11):3538-3550.

2. Daneman R, Zhou L, Agalliu D, Cahoy ID, Kaushal A, Barres BA. The mouse blood-brain
barrier transcriptome: a new resource for understanding the development and function
of brain endothelial cells. PloS one. 2010;5(10):e13741.

3. DeSalvo MK, Hindle SJ, Rusan ZM, et al. The Drosophila surface glia transcriptome:
evolutionary conserved blood-brain barrier processes. Front Neurosci. 2014;8:346.
4, Love CR, Gautam S, Lama C, Le NH, Dauwalder B. The Drosophila dopamine 2-like

receptor D2R (Dop2R) is required in the blood brain barrier for male courtship. Genes
Brain Behav. 2023:e12836.



