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Abstract Developmental timecourse of CCK/CB1R+ presynaptic terminal loss Beta-dystroglycan is dispensable for
Dystroglycan is a transmembrane glycoprotein receptor that links the extracellular CCK/CB1R+ interneuron development
matrix to the actin cytoskeleton through its two covalently associated subunits, a DGF-: Nexcr DGF*: NexCre DG/A: NexCre
heavily glycosylated extracellular subunit alpha dystroglycan (a-DG), and the
membrane spanning beta-dystroglycan (b-DG). Glycosylation of dystroglycan is _ P15 — _ P2 e — _ — | 20 — 33%»%{%5;%“
essential for its ability to bind extracellular matrix ligands. Mutations in multiple gy [, T T L VT el U eF g Tl Rl B e TS e:&“%:ff @fg
glycosyltransferases lead to hypoglycosylated dystroglycan and underlie a family of | ' )
congenital muscular dystrophies characterized by muscle weakness, brain & {ane il
malformations, and neurological symptoms such as seizures. The role of =
dystroglycan in maintaining the radial glial scaffold during early cortical development
and its contribution to disease pathology is well studied, whereas the function of
dystroglycan in postmitotic neurons has remained elusive. Dystroglycan is
expressed throughout adulthood on excitatory pyramidal neurons and is closely |
associated with inhibitory synapses, suggesting a role for dystroglycan in synapse m|3
function or development. Recently, dystroglycan was found to regulate the =
formation of CCK/CB1R+ interneurons, one of two major basket cell populations that
provide inhibitory input to pyramidal cells of the cortex and hippocampus. However,
the mechanisms by which dystroglycan orchestrates development and formation of
this specific inhibitory synapse remain essentially unknown. Using a novel qév ;_.
hypomorphic mouse model of dystroglycanopathy (B3gnt1), conditional deletion of § |
dystroglycan (Nex‘; DG™) or its intracellular signaling domain (DG™; Nex®"), we
show that CCK/CB1R interneurons disappear between the first and second Fig 4: The cortex and hippocampus develop normal morphology in
postnatal wee_k after birth. Fu_rthermore, malntengnce of CCK_/CB1_R+ termllnals Fig 2: Immunohistochemical detection of cannabinoid receptor expressing (green) interneuron terminals and nuclei (DAPI, mice lacking the intracellular S|gna!|ng domgm of ,B_-[?G in pyramlde_ll
does not require full glycosylation of a-DG or the intracellular signaling domain of magenta) in the CA1 of mice lacking dystroglycan in pyramidal neurons (DG™-; Nexc*) during postnatal development (A-E). Neurons (DG, Nex®). Immunohistochemical staining of cannabi-
b-DG. These results point to a critical role for dystroglycan function in neurons during Compared with control mice at postnatal day 20 (P20) (F-F”’), CB1R expression in DG cKO mice decreases to nearly unde- noid receptor 1 expression (green) shows a normal pattern, with
inhibitory synapse development. tectable levels between P6 (A-A”) and P10 (B-B”). This reduction in CB1R expression persists at later developmental ages gbundant CB1R terminals forming perisomatic synapses (boxed
up to 15 mo (C”-E”). image, CA1).
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