FOXI3 Variant Associated with Persistent T Cell Lymphopenia
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Abstract

FOXI3 is a transcription factor essential for pharyngeal arch
development, with certain variants linked to autosomal dominant

« African-American female evaluated at 4 weeks old in Genetic Testing
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2p11.2 deletions involving the FOXI3 locus. We describe a full- | | KMTD2a: c.11217 11222del (p.GIn3744 GIn3745del): VUS
term female infant identified through newborn screening with low C-section; BW <25000g; APGAR 8 and 9 (1 & 5 min). G6PD: ¢.202G>A (p.Val68Met): Pathogenic
TREC levels, subsequently referred for immunologic evaluation. No family history of immunodefeciecny or immune G6PD: c.376A>G (p.Asn126Asp): VUS

She demonstrated a low absolute number of TREC copies, dysregulation. AlphaMissense Pathogenicity Heatmap

moderately decreased CD4 (~600 cells/uL) and CD8 (~200 Infection history: COVID, parainfluenza, AOM
cells/uL) T cell counts with preserved functional responses.
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studies  were  unremarkable. We  propose FOXI3 Platelet Count 214-459 344 Tetanus >0.1 1.8
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cell lymphopenia. At 20 months of age, she remains clinically Absolute Lymphocytes  1.52.8.00  1.72
stable on trimethoprim-sulfamethoxazole prophylaxis, without S *

significant infections, and live viral vaccines have been withheld. Tmo 20mo

This case highlights the potential role of FOXI3 in thymic
function and T cell development. The long-term prognosis

Normal _ Normal B Pathogenic VUS Benign

T/NK Subsets Patient Patient
Range Range

remains uncertain, underscoring the need for further TREC (per 107 CD cells) >6794 7534 Discussion
biochemical and functional studies to clarify the pathogenicity of CD3+ T cells 2500-5500 1,111 2100-6200 988
FOXI3 variants and optimize clinical management strategies. CD3+ HLA-DR+ T activated 0-250 56 0-250 40 Patient was started on TMP/SMX prophylaxis and has done well
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» Several chromosomal disorders such as 22911.2 and 2p11.2 CD3+ CD8+ CD45RO+ Tc memory reg\é‘;{e + I »
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. Thg FOXI3 (f.or|.<head box transcription factor) protein is a CD3- CD19+ CD21+ Mature N e * In vitro testing of FOXI3 binding vs activity.
critical transcription factor for the development of ectodermal CD3- CD19+ CD27— IgMs 19D+ Naive - - * Develop artificial thymic organoid (ATO) model to study

structures and the pharyngeal arch.

Loss of the FOXI3 locus is likely responsible for the
phenotype seen with 2p11.2 deletions.

» Pathogenic heterozygous nonsense and frameshift variants
in FOXI3 contribute to thymic hypoplasia and T cell
lymphopenia (TCL) without dysmorphic features (Gosh et al).

* We present the case of a newborn baby girl with an
abnormal NBS for SCID and was found to have non-SCID T
cell lymphopenia secondary to a FOXI3 missense variant.

differentiation of patient CD34+ into T cells.
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