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MUTATIONS IN SEVERAL disease genes
have been identified in patients

with primary immunodeficiency dis-
eases (PIDs) over the past decades (1).
The impact of the knowledge gained
from studies of new PID entities on our
understanding of functions of the im-
mune system including host defense
mechanisms to infections, is tremen-
dous. One example is the discovery of
mutations that impair functions of re-
ceptors (R) or cytokines of the inter-
feron (IFN)-�/interleukin (IL)-12 acti-
vation pathway. Deficiencies of IFN-
�R1, IFN-�R2, IL-12Rß1, and IL-
12p40 are all predisposing patients to
infections by weakly virulent myco-
bacteria (2). IL-12Rß1 and IL12p40
defects also impair IL23 immunity (2).

Activation of the IFN-�/IL-12 path-
way begins with the production of
IL-12 by macrophages responding ei-
ther to microbial products or to direct
infection and subsequent induction, by
IL-12, of IFN-� production by NK
cells (3). Engagement of the IFN-�R
leads to a complex series of molecular
changes at the plasma membrane, in
the cytoplasm, and at the nucleus,
which results in macrophage activa-
tion. Signaling via the IFN-�R in-
volves components of the Janus kinase
(JAK)-signal transducer and activator
of transcription (STAT) pathway (4).

Dupuis et al have recently described
homozygous mutations with respect to
the STAT-1 alleles in two unrelated

infants suffering, similarly to patients
with IFN-�R or IL-12R deficiency,
from mycobacterial infection (5).
However, in contrast to patients with
receptor deficiencies, these infants had
severe viral diseases and they ulti-
mately died of viral infection. One of
the patients had recurrent encephalitis
caused by herpes simplex virus
(HSV)-1. The authors suggest that the
striking difference in the clinical phe-
notype may be due to subtle molecular
differences in activation of STAT-1
through IFN-�/�R, on one hand, and
IFN-�R, on the other.

Binding of both IFN-�/�R and
IFN-�R to their natural ligands acti-
vates components of the JAK-STAT
signaling pathway leading to the for-
mation of at least two transcription
factor complexes (4). STAT-1 is a con-
vergent point for immunologic stimuli
in a macrophage proinflammatory re-
sponse (6). STAT-1 interacts with
STAT-2 and p48/IRF9 to form the
transcription factor IFN-stimulated
gene factor 3 (ISGF3) whereas
STAT-1 dimers form �-activated fac-
tor (GAF) (4, 5). ISGF3 plays a central
role in IFN-�/�R-mediated signaling,
whereas GAF is induced mainly by
IFN-�. Although both transcription
factors can be activated by both types
of interferon, in this view, STAT-1
activation may lead to the assembly of
multiple and varied complexes (5, 6).

The etiology of the deadly viral dis-
ease was defined in only one of the
patients and it is not clear from this
study whether homozygous STAT-1
deficiency predisposes patients to se-
vere HSV-1 infections only. Neverthe-
less, this is the first report in humans to
show clearly the protective role of
IFN-�/� in host defense against viral
infection.

HSV infection in neonates is a se-
vere disease with high mortality and
morbidity in spite of the development
of effective anti-viral therapies (7).
Herpes simplex encephalitis has to
be considered one of the most severe
diseases in newborns. We found that
neonatal monocytes/macrophages are
hyporesponsive to activation by
IFN-�, which could not be explained
by decreased number or ligand-
binding capacity of IFN-� receptors
(8). However, IFN-�-induced
STAT-1 phosphorylation was se-
verely deficient in cord mononuclear
phagocytes compared to that of adult
cells (9). These findings and the ob-
servation presented in the paper by
Dubuis et al raises the interesting
possibility that the unusual severity
of HSV-1 infection in newborns may
also be related, at least in part, to
deficient JAK-STAT-mediated sig-
naling. Development of approaches
and techniques capable of detecting
more precisely these complicated
molecular interactions and dynamics
is a challenge of future research.Supported by OTKA T 38095.
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