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LETTER TO THE EDITOR

From agammaglobulinemia to neutropenia: ‘The TCF-3 has
different clinical presentations’

Autosomal-recessive agammaglobulinemia (ARA) is a
form of primary immunodeficiency caused by genetic ab-
normalities that disrupt the development of B cells.' ARA
presents with an earlier onset of immunodeficiency and
more severe infections compared with X-linked agam-
maglobulinemia. Several genes, such as p heavy chain,
A5, Iga, Igp, BLNK, PIK3R1 and Transcription Factor 3
(TCF3), have been linked to autosomal-recessive agamma-
globulinemia.” Transcription Factor 3 is a critical protein
belonging to the TCF/LEF family of transcription factors,
which plays a significant role in regulating gene expres-
sion and the development and functioning of B and T
cells. TCF-3 is a downstream effector of the Wnt signalling
pathway.” Upon activation of the Wnt pathway, p-catenin
undergoes stabilization and accumulation within the cell,
ultimately forming a complex with TCF-3. In particular,
dysregulation of TCF-3 may cause changes in Wnt signal-
ling, affecting the development and function of various
immune cells, including T and B cells.* According to pub-
lished literature, several cases have been reported wherein
individuals have TCF-3 deficiency. We aimed to present
our patients with TCF-3 mutations and four diverse clin-
ical presentations. Informed consents were taken from
patients.

Patient 1 involves an 8-year-old male patient with a
history of bronchiolitis attacks, and hypogammaglobu-
linemia detected at the age of 4. During the follow-up of
the patient diagnosed with asthma, IgG1 and IgG3 defi-
ciency was detected. The mutation of Case 1 is classified
as disease-causing in some databases and as a variant of
uncertain significance (VUS) in others.

Patient 2, a 3-year-old male patient with a history of
consanguineous marriage, was diagnosed with acute dis-
seminated and viral encephalomyelitis. Enterovirus RNA
was detected in the cerebrospinal fluid (CSF). TCF3 p.Ala-
161Val (c.482C>T) was heterozygous in genetic analysis.
IVIG treatment was applied to the patient with agam-
maglobulinemia and severe B-cell lymphopenia. While
the father exhibited the wild-type genotype for the given
variant, the mother, who remained asymptomatic, was
identified as heterozygous for the identical variant. This
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observation was attributed to incomplete penetrance, a
characteristic feature of autosomal-dominant inheritance.

Patient 3, a 6-year-old boy with a history of parental
consanguinity, examined for recurrent upper respira-
tory tract infections, and a peritonsillar abscess history.
Neutropenia, hypogammaglobulinemia and B-cell lymph-
openia CD19(4.7%) were detected. Neutropenia resolved
at age 4years with the help of IVIG treatment. According
to the available literature, no documented cases of neutro-
penia in any patient have been documented.

Patient 4 is a male patient, currently 18 years old, with
a history of consanguineous marriage and recurrent pneu-
monia. At the age of 12, IgG1 and IgG3 subgroup defi-
ciency was detected, and IVIG treatment was commenced.
Detailed clinical and laboratory characteristics of the pa-
tients are given in Table 1.

The schematic presentation of all variants is illustrated
in Figure 1, and their effects on protein structure and
pathogenicity scores are summarized in Table S1.

TCF3 deficiency is a primary immunodeficiency/
immune dysregulation disease initially described as an
autosomal-dominant condition.**> Autosomal-recessive
inheritance with biallelic LOF (loss of function) mutation
and a novel haploinsufficiency trait has been identified.’
Mutations of TCF3 impair both T-cell-dependent and T-
cell-independent pathways of B-cell activation and differ-
entiation, leading to agammaglobulinemia and a decrease
in B cells.>® Among our cases presenting with different
clinical and immunological phenotypes, the most severe
one is the second patient diagnosed with enteroviral en-
cephalitis, which is agammaglobulinemia associated with
facial dysmorphism. In a recently published case report
of TCF3 gene deficiency,’” there was a similar picture of
hypogammaglobulinemia and progressive multifocal leu-
koencephalopathy. Thus, our patient is the second case in
the literature with central nervous system involvement.

The immunological phenotype of our two patients was
IgG subgroup deficiency. Of these, Patient 1 had a less se-
vere clinical course, and the p.Prol77Leu mutation was
classified as the disease-causing variant. Although the
.1813+8C>T, TCF3 gene mutation in Patient 4 was listed
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FIGURE 1 Schematic diagram of
the Transcription Factor 3 (TCF3) protein
and its domains, accompanied by the

. . . AD1
anticipated impact of each mutation on
the amino acid sequence and its respective
location. 199324420

as a variant of undetermined significance (VUS) in the da-
tabases, this case was evaluated as TCF3 deficiency due to
IgG subgroup deficiency and recurrent infections.

Patient 3 had neutropenia, partial IgA deficiency and
B-cell lymphopenia. The p-catenin-TCF/LEF transcrip-
tion complex plays a critical role in the development and
proliferation of T cells. One study® has shown that this
pathway is essential in differentiating myeloid progenitors
into granulocytes during steady-state and emergent gran-
ulopoiesis. If the interaction between p-catenin and TCF/
LEF is disrupted, it may lead to the accumulation of im-
mature cells and decreased granulocytic differentiation.®

The lymphocyte subgroup analysis was conducted
during routine examinations, and a decrease in the num-
ber of crucial memory B cells was observed in all our
patients and B-cell deficiency in two patients. Upon T-cell-
dependent activation, B cells deficient in TCF3 can initi-
ate germinal centres, but the number of centres formed
is significantly reduced.” TCF-3 has been shown to play
a crucial role in initiating activation-induced cytidine de-
aminase (AICDA) expression, which is required for class-
switch recombination. TCF-3 also takes place in plasma
cell differentiation and antibody production.'” These
mechanisms explain the lack of key-memory B cells. The
underlying reasons for the observed clinical variability
among patients have not been fully elucidated, primarily
due to the limited availability of functional studies. It is
posited that a confluence of intrinsic and extrinsic factors
related to the affected gene, as well as the specific localiza-
tion of gene variations, collectively contribute to this phe-
nomenon. Intrinsic factors, such as functional thresholds,
alongside extrinsic factors, for example epigenetic methyl-
ation during the terminal differentiation of human B cells
into plasma cells, are hypothesized to exert influence over
the clinical manifestations of the condition.

We aim to highlight the clinical heterogeneity of TCF-3
mutations because it is important to note that these muta-
tions can lead to various clinical findings.
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Additional supporting information can be found online
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