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Clinical and genetic characteristics of X-linked

lymphoproliferative syndrome in Japan
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X-linked lymphoproliferative syndrome (XLP) is a rareinherited
immunodeficiency and characterized by extreme vulnerability to Epstein—Barr virus
(EBV) infection, and the major clinical phenotypes of XLP include EBV-associated
hemophagocytic lymphohistiocytosis (HLH) (~60%), lymphoproliferative disorder
(~30%), and dysgammaglobulinemia (~30%). XLP is divided into two types: XLP1
(SAP deficiency), caused by mutations in the SH2D1A/SAP gene, and XLP2 (XIAP
deficiency), due to mutations in the XIAP gene. Recent studies have demonstrated
the similarity and difference between XLP1 and XLP2, but the the clinical and
immunologocial features of XLP2 is not fully undestood. To better understand the
pathogenesis of XLP2, we performed the clinical and immuological study in Japanese
patients with XLP2.
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Patients with presumed XLP phenotypes (HLH, especially EBV -HLH,
lymphoproliferative disorder or/and dysgammaglobulinemia) were included in this
study. Upon the approval of the Ethics Committee of the University of Toyama and
after obtaining informed consent, heparinized venous blood was collected from the
patients, their mothers and the controls. DNA was extracted from peripheral blood
and the mutation analysis was performed by direct sequencing analysis. XIAP
protein expression levels were examined by flow cytometry and western blot.
Invariant natural killer T (iNKT) cell counts were evaluated by co-expression of

TCRVa24 and TCRVB11 on CD3" T cells.  Activation-induced cell death assay was



performed in some patients. X-chromosome inactivation (XCI) was evaluated by
methylation-specific PCR using methylation-sensitive sodium bisulfide.

We identified 22 patients from 14 families with XLP2 in Japan. Most patients
presented with disease symtoms during childhood, but a few patients presented in
adolescence and adult. HLH, sometimes recurrent HLH, was the most common
feature, and it was not always associated with EBV infection. Although malignant
B-cell lymphoma occurs frequently in XLP1 patients, it was not observed in XLP2
patients. Interestingly, hemorrhagic colitis was observed in some XLP2 patients.

Flow cytometry demonstrated deficient and mosic expressions of XIAP protein
in the patients and the carrier, respectively, but some patients showed the normal
XIAP expression. XLP1 patients have reduced numbers of iINKT cells, but the
number of INKT cells of XLP2 has been reported to be contravertial. In this study,
INKT cells of the patients were decreased compared with those of the controls.

In this cohort, we identified the female HLH patient with heterozygous XIAP
mutation. This female patient showed deficient XIAP expression and augmented
activation-induced cell death, and these data were compatible to the male patients
with XIAP deficiency. Normal female carrier usually show nearly random XClI, but
this female patient showed non-random XCI towards the wild-type XIAP allele.
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This study disclosed the clinical features of Japanese patients with XLP2, and

this was compatible with those of European and American patients. When patients

are suspected of XLP, we recommend flow cytometric analysis or western blot of



XIAP expression followed by gene analysis. Female carriers usually have no signs
of disease because of random XCI in hematopoietic cells, but the female patient with
non-random XCI presented with HLH. This illustrates that a female carrier of XLP
may have a risk of developing HLH and should be monitored for early signs of

disease.
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