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Introduction

* Recombination-activating genes 1 or 2 (RAG1/2) are instrumental in V(D))
recombination and generation of T and B cell repertoire
* RAG mutations in humans have heterogeneous clinical phenotypes (Figure 1)
1. Complete lack of Rag activity: severe combined immunodeficiency (SCID)
- absence of mature B and T cells (T- B- SCID)

2. Partial RAG activity; Hypomorphic RAG mutations

A. Leaky SCID (LS) or Omenn Syndrome (OS)

- Rag activity is low but present (<5%) with limited generation of T and B cells

- tendency for infections (LS) or immune dysregulation/autoreactive cells (OS)

B. Combined immunodeficiency withgranuloma and autoimmunity (CID-G/AI)
- more preserved Rag activity (>10%) with more preserved T and B cells
- milder phenotype with survival into late childhood or adulthood
- granuloma formation, and/or autoimmunity

* Immunological phenotype: (Figure 1, highlighted in red)

Multiparametric flow cytometry approach (Figure 2A and 3A)
Major B cell subsets were identified as transitional (CD24"ehCD38Migh), mature
naive (MN) (CD24™dCD38™dCD27-IgM*, non-switched memory (NSM) (CD27*
IlgD*), switched memory (SM) (CD27*IgD"), anergic (CD38'°“CD21'°%), marginal
zone (M2Z) (CD38'°wCD21"igh), plasmablasts/plasmacells (PB/PC) (CD38"ehCD24-)
Regulatory T cells (Treg): CD3*CD4*CD25MehCD127'ow
Follicular helper T cells (Tfh): CD3*CD4*PD-1*CXCR5* cells
Follicular regulatory T cells (fTreg): CD3*CD4*PD-1*CXCR5* CD25"&hCD127'ow

Figure 1. Clinical spectrum of RAG deficiency
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Figure 2. B cell phenotyping
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Objective

We evaluate patients with RAG deficiency and CID-G/AIl phenotype by
* Comprehensive characterization of B and T cell populations
* Focus on autoreactive-prone subsets
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Results

In peripheral blood of patients with partial RAG deficiency and CID-G/Al
phenotype:
* Mild B cell lymphopenia and skewed B cell development with

significant increase in fraction of MZ, NSM, CD21"CD38" anergic B
cells (Fig. 2)
* Increase in frequency of Tfh cells and decrease in Treg and follicular
Treg (Fig 3)

significant decrease in fraction of T, NE, MN and PB/PC subset (Fig. 2)
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Conclusions and discussion

of autoreactive B and T cells and decrease in regulatory T cells
* This may result in peripheral B and T cell tolerance that promotes
autoimmune disease
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* CID-G/Al patients have skewed B and T cell repertoire with expansion
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