Particular LS/CID cases 
[bookmark: _Hlk55490087]Three patients need a more in-depth description because of the peculiarities of clinical phenotype. In details, PID-17 carried a homozygous frameshift mutation and experienced a persistent CMV viremia, P. aeruginosa sepsis and a mild BCGitis at the age of seven months. In addition, he developed Miller Fisher’s Syndrome (Fig. S2a, b). Immunological evaluation revealed marked CD4-penia, expansion of γδ+ T-cells and memory B cells with hypergammaglobulinemia and ITP. In order to control the expansion of B autoreactive clones, Rituximab therapy and plasmapheresis were used allowing a complete depletion of B cells and progressive improvement of neurological and respiratory function. Patient received HLA-haploidentical transplant from the father with full engraftment. Four months post-transplantation severe AIHA associated to a CMV reactivation was observed. BAFF plasma level resulted increased (12.000 pg/ml) as previously described in patients with RAG mutations and autoimmunity [1-3]. Antiviral drugs, high-dose IVIg, Rituximab, plasmapheresis and multiple blood transfusions were required to control autoimmunity and achieve a complete remission. 
PID-16 carrying the homozygous p.R841W RAG1 mutation was characterized by long lasting diarrhea, erythroderma, candidiasis and tubulo-interstitial nephritis with infiltrate of lymphocytes, histiocytes, plasmacells and eosinophils. He showed T+B-NK+ phenotype due to maternal T engraftment. Immunological evaluation revealed CD4-, CD8-penia and γδ+ T-cells expansion.  
Lastly, PID-21, previously reported [39], presented a disease onset at six years of age characterized by relapsing nasal polyposis, severe agammaglobulinemia and absence of B cell suggesting initially a humoral defect. His past history was notable for recurrent middle-ear infections, chickenpox and mild persistent EBV viremia. Bone marrow examination showed a marked decrease of B cell progenitors, with an incomplete arrest at pro-B cell stage and few pre-B and mature B cells. No sign of myelodysplasia was found. Later in the follow-up a marked reduction of CD4+/CD45RA+/CD31+ recent thymic emigrants (RTE) were detected over-time, along with a corresponding increase in the proportion of memory T cells. Since T lymphocytes pool deteriorate with age, we reassessed his clinical diagnosis that changed from agammaglobulinemia to CID. This patient, who did not receive HSCT, is currently alive and healthy on IVIGs replacement therapy at the age of 16 years.
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