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Abstract

Inborn errors of immunity (IEl) are genetic disorders marked by congenital immune defects
and often co-occur with neurobehavioral issues. Using a WHIM syndrome mouse model
(caused by Cxcr4 hyperactivation), we found cerebellar foliation defects, motor dysfunctions,
and anxiety-like behaviors, mirroring patient symptoms. Single-cell profiling revealed
transcriptional changes in granule progenitors and Purkinje cells. Embryonic AMD3100 (a
CXCR4 antagonist) treatment rescued both structural and behavioral phenotypes, confirming
a cerebellar Cxcr4-driven mechanism. We aim to (1) study how Cxcr4 mutations disrupt
cerebellar development, using spatial transcriptomics to track granule progenitor migration
and niche alterations; and (2) determine how inflammation worsens WHIM phenotypes by
exposing mice to infections. Clinical correlations will help link genetics to neurobehavior in
WHIM, guiding patient stratification and therapy.

Main technical approaches

) Mouse handling and maintenance

) In utero surgical procedures

. Spatial transcriptomics

) Behavioral testing in neonatal and juvenile mice
. Stem cell culture and manteneance

. Neuronal differentiation
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