Meningeal barrier breakdown and local Immune response during neonatal bacterial meningitis
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role and response of the arachnoid barrier in CNS diseases. IR

* Investigating how leptomeningeal border-associated macrophages

respond to infection and alter the arachnoid barrier integrity.
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« Current gaps in the field include: 1) Is the AB functionally perturbed in
bacterial meningitis and what are the cellular and molecular mechanisms
driving AB breakdown?, and 2) How do meningeal BAMs respond to GBS
infection and do they contribute to the altered AB in diseased-state? ALTERED LEPTOMENINGEAL BAM MORPHOLOGY AND LYVE-1 EXPRESSION POST-INFECTION
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o o : : o0 ¢ (A) The morphology of CD206" BAMs was notably altered in GBS-infected leptomeninges (bottom), from a round to
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Postnatal day (P)2 weight, milk sack fissue collection Colony-forming unit elongated form characteristic of activated macrophages. (A) Histological and (B) quantitative analysis showed a significant
wildtype milk sack (16-48 hours post-infection) (CFU) count reduction in the expression level of LYVE-1 in BAMs in the GBS-infected group. (C) The number of CD206*/LYVE-1*

double-positive BAMs was also decreased post-infection, but the total density of BAMs was not different (D). (Scale = 20um)

B. Histological Analysis of Arachnoid Barrier Post-Infection

Arachnoid barrier CONCLUSIONS FUTURE DIRECTIONS
IN fissue section
 We developed a neonatal bacterial meningitis model using GBS to study the * Investigate acute and chronic local immune response during meningeal barrier breakdown following
acute response at the B-CSFB, specifically the arachnoid barrier (AB). neonatal GBS infection (a: pilot flow data on mock-injected animals).
 Infection with GBS did not alter the expression level of AB junctional proteins = Acute: iImmune cell response (neutrophils, infiltrating monocytes) and local cytokine production
e leptomeninges but resulted in aberrant localization pattern of Claudin-11* junctions. = Chronic: structural and functional integrity of AB and BAM profile after meningitis resolution
; - Tracer dye assay testing AB integrity showed leakage of tracer into superficial * Investigate the relevance and mechanism of LYVE-1 downregulation in BAMs during infection.
cortex post-infection, supporting a GBS infection-induced AB breakdown. _ _ _ _ o _
C T Dve-B d Arachnoid Barrier | TN ABIA _ _ * Investigate the cellular and molecular mechanism underlying the mislocalization of Claudin-11 and
. Tracer Dye-Based Arachnol arrier Integrity Assay ( ) * Upon infection, the morphology of BAMs was notably altered, from a small, hotentially other AB junctional proteins (b: OB-cadherin, Type Il cadherin expressed at AB cell
round form to cells with processes as seen in activated macrophages. junctions).
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