CA Blood-CSF-barrier Mediated Immune Cell Entry into the CNS
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ABSTRACT

Neuropsychiatric lupus (NPSLE) involves neuropathic antibodies in the brain, once
attributed to blood-brain barrier (BBB) disruption. Mouse models instead implicate
dysfunction of the blood-cerebrospinal fluid barrier (BCSFB) at the choroid plexus
(CP), which actively mediates immune cell migration into cerebrospinal fluid via
regulated trans-epithelial processes. The CP shows marked inflammation and tertiary
lymphoid structure formation. Using imaging-flow cytometry and single-cell RNA
sequencing, we identify epithelial cell types and immune subsets—predominantly
specific T cells—crossing the CP epithelium, likely driven by altered epithelial or
immune cell properties. These findings may guide strategies to block inappropriate
immune entry in CNS autoimmunity and reduce cognitive decline from CNS
autoreactivity.
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Analyzing Populations of Crossing Immune Cells
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differentiation between parenchymal (free) T cells and those engulfed by epithelial cells.
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cells, and NK cells (NKT.1%), suggesting limited involvement of these subsets.

Immune Cell Crossing and Shuttling in LPR ChP Epithelium

A Cell Population in B CP Parenchymal vs

Dissociated Transported Immune Cells

LPR ChP

% From total cells
% From total cells

Epithelial cell Immune cell Total CD45S Free CD45 Transported CD45S
(Kir7.1) (CD45*)

C

O

No Detectable Transported Fraction of shuttling
Immune Cells in WT Mice , epithelial cells

% From total cells

2.6 2.5

% From Epithelial cells

— ) wlem
Total CD45 Free CD45 Transporting Non-transporting
Epithelial Cells Epithelial Cells

93.9 were non transporting. 6.7% (Kir7.1* CD45 perm*/non-perm*) were possibly reflecting attached
Immune cells (not shown).

CONCLUSIONS

v In the ChP of LPR mice, epithelial cells actively internalize immune cells, especially T cells.

v. Combined surface and intracellular CD45 staining identified a distinct population of
internalized immune cells.

v Most internalized immune cells are T helper, with smaller fractions of cytotoxic and double-
negative T cells.

v' Healthy mice showed significantly fewer immune cells and negligible internalization,
underscoring the disease - specific nafture of this process.

v Lower abundance immune crossing populations include B cells, NK and macrophages.

v' These findings suggest choroid plexus epithelial cells may confribute fo immune cell
trafficking and modulation in the CNS.

Ongoing experiments include
Developing a single cell RNA-Seq approach for unbiased profiling —

Future plans include identifying, targefing, and manipulating the molecular mechanisms
driving immune cell transport to potentially reduce the neuropsychiatric pathology of lupus.

'Gelb, S. et al. Mechanisms of neuropsychiatric lupus: The relative roles of the blood—CSF barrier vs blood—rain barrier. J. Autoimmun, 2018.

Institute for

»

Medical

Research

Israel-Canada
ING LIVE




