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The combination of defective immune tolerance and external
triggers is thought to underlie the pathophysiology of auto-
immune hepatitis.12 Some polymorphisms associated with
susceptibility to autoimmune hepatitis have been reported,
and some cases have been described in patients with mono-
genic primary immune deficiencies or systemic diseases.!~*
Nevertheless, causative genetic defects involved in defective
immune regulation remain unidentified in the vast majority
of patients, especially in children and adults with isolated au-
toimmune hepatitis, namely in the absence of primary im-
mune deficiency or systemic disease. Using whole exome se-
quencing analysis, we searched for causative genetic defects
in children with autoimmune hepatitis. Data were analyzed
with in-house software and in silico tools, and findings were
confirmed by Sanger sequencing.

In a now adult female diagnosed with type 2 autoim-
mune hepatitis at one year of age, the molecular analysis
identified a heterozygous nonsense variation (NM_002661;
c.3739G>T; p.Glul247*; ACMG classification: class 5;
phred-scaled CADD score: 52; gnomAD allele frequency: 0)
located in the last exon of the PLCG2 gene - encoding Phos-
pholipase C gamma 2 (PLCy2) and in the post-C2 part of
PLCy2, 19 amino acids upstream of the regular stop codon.
Analysis of family medical history revealed that the maternal
aunt and grandmother of the propositus suffered from thy-
roiditis and type 1 diabetes, respectively, as shown in Figure
1. Unfortunately, DNA samples were not available from other
family members. At diagnosis, clinical examination showed
moderate hepatomegaly and jaundice. Serum liver tests
were abnormal (ASAT=410 UI/L, N<40; ALAT=539 UI/L,
N<40; GGT=276 UI/L, N<35; ALP=256 UI/L; total biliru-
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bin=126 pmol/L, N<17; prothrombin time=57%, N>70%).
Ultrasonography of the liver was normal, and liver histology
showed inflammation and fibrosis typical of autoimmune
hepatitis. The concentration of serum gammaglobulins was
at the upper limit of normal value, and blood cell counts were
normal. Anti-liver-kidney microsome type 1 antibodies were
detected in the sera using an indirect immunofluorescence
method at an antibody titer of 1/2,500. According to the In-
ternational Autoimmune Hepatitis Group and the European
Society of Pediatric Gastroenterology Hepatology and Nutri-
tion scoring systems, the diagnosis of autoimmune hepatitis
was deemed definite in the patient.>® All other classical caus-
es of acute or chronic liver disease were excluded, including
hepatitis C virus infection. The search for other antibodies
and markers of other autoimmune diseases was negative
except for the presence of anti-Langerhans islet antibodies
(value of 5, N<3) in the absence of diabetes. Beyond autoim-
munity, the patient exhibited none of the clinical phenotypes
associated with PLCG2 variants in the literature.” The patient
was treated with azathioprine and prednisone since the di-
agnosis. She was in remission with normal serum liver tests
five years after the initiation of the treatment. An attempt
to stop treatment was unsuccessful, and the treatment was
resumed, normalizing serum liver tests. At the age of 10, the
patient developed type 1 diabetes. Prednisone was stopped,
and cyclosporine was introduced. At the last follow-up, the
patient, now 21 years old, is doing well. She is treated with
azathioprine and low doses of cyclosporine and has displayed
normal serum liver tests. So far, no other autoimmune dis-
eases and no new clinical phenotypes have been observed in
this patient.

Pathogenic variants of PLCG2 cause two related forms
of autosomal-dominant immune dysregulation: PLCy2-
associated antibody deficiency and immune dysregulation
(PLAID) and autoinflammatory PLAID (APLAID).” These
diseases comprise different clinical presentations related to
functional classes of PLCG2 variants, including cold-induced
urticaria, humoral immune deficiency, recurrent or atypical
infections, atopy, cytopenia, autoinflammation, and auto-
immunity. The p.Glu1247* variant of the PLCG2 gene har-
bored by our patient was recently reported and functionally
characterized in vitro, but no precise clinical phenotypic data
linked to this variant was provided.” When overexpressed in
a Plcg2-deficient DT-40 chicken B cell line, this variant led
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Fig. 1. Pedigree of the family. An Empty symbol indicates a normal pheno-
type. PLCG2 sequence analysis was performed in the propositus after obtaining
informed consent, following protocols for human studies approved by our ethics
committee. DNA samples were not available from other family members.

to the decreased extracellular signal-regulated kinase (ERK)
phosphorylation following stimulation and was classified as a
PLCG2 loss-of-function variant (hypomorphic: 75% of wild-
type function). These data suggest the pathogenic effect of
this variant. This partial loss of function is likely due to the
fact that a nonsense mutation within the last exon cannot
activate nonsense-mediated mRNA decay, yielding a stable
mRNA that directs the synthesis of a C-terminally truncated
protein with impaired function.8 The ERK pathway, a major
signaling cassette of the mitogen-activated protein kinase
signaling pathway, contributes to the regulation of numerous
cellular processes, involved in the regulation of cell prolif-
eration such as T-cell activation.® The patient reported here
had familial and personal medical histories of isolated auto-
immune diseases without clinical features of PLAID/APLAID.
Unfortunately, the segregation of p.Glu1247* variant within
the family could not be studied (Fig. 1). Nevertheless, con-
sidering the family pedigree, it can be hypothesized that the
variant was transmitted in an autosomal dominant mode
with variable penetrance, although a de novo occurrence of
the mutation in the propositus could not be excluded. The
classification of the PLCG2 loss-of-function variant as hypo-
morphic, leading to a moderate decrease in function, might
explain why our patient initially manifested with isolated au-
toimmune hepatitis without the classical signs described in
patients with PLAID/APLAID in the literature. Further studies
are required to precisely characterize the mechanisms linking
heterozygous loss of PLCy2 function to the development of
autoimmune hepatitis. Additionally, future confirmation that
PLCy2 plays a role in autoimmune hepatitis pathogenesis is
needed and deserves consideration. PLCG2 could represent
a candidate gene for patients with autoimmune hepatitis,
at least for those with type 2 autoimmune hepatitis. While
type 2 autoimmune hepatitis mainly affects children, it may
also present in adults, sometimes with an insidious clinical
course. 210 We believe that the search for PLCG2 variations
in pediatric or adult patients with autoimmune hepatitis war-
rants consideration.
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