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DESCRIPTION
Viral infections are a major global health concern, causing a wide 
range of diseases, from mild illnesses to life-threatening 
conditions. Understanding the host's immune response to viral 
infections is important in developing effective antiviral strategies. 
One key player in the host's defense against viruses is the Signal 
Transducer and Activator of Transcription 3 (STAT3). While 
STAT3 is traditionally associated with regulating inflammation 
and cell survival, its role in viral infections is multifaceted and 
complex.

STAT3 is a transcription factor that plays a pivotal role in cell 
signaling pathways, modulating gene expression in response to 
various cytokines and growth factors. Its activation occurs 
through phosphorylation, primarily at tyrosine 705, leading to its 
dimerization, nuclear translocation, and binding to specific DNA 
sequences. Historically, STAT3 has been associated with the 
regulation of various physiological processes, such as immune 
responses, cell proliferation, and survival. However, its role in 
viral infections has come under increased scrutiny in recent years.

While STAT3 is traditionally viewed as a promoter of host 
defense, its role in viral infections can sometimes be 
counterintuitive. In some cases, viruses exploit STAT3 signaling 
to their advantage. For instance, Hepatitis C Virus (HCV) 
activates STAT3 to Inhibit Interferon (IFN) signaling, which is 
essential for the host's antiviral response. This subversion of the 
host's immune system allows the virus to persist within the host.

In addition, STAT3 can contribute to the immunoevasion 
strategies of certain viruses. Herpesviruses, such as the Epstein 
Barr Virus (EBV) and Kaposi's Sarcoma-Associated Herpesvirus 
(KSHV), activate STAT3 to promote their latency and inhibit the 
host's antiviral immune responses. By maintaining latency, these 
viruses can evade immune surveillance and persist within the 
host.

Conversely, STAT3 can also exhibit potent antiviral effects. In 
response to various viral infections, the activation of STAT3 can

stimulate the production of IFNs, which are significant for the 
host's antiviral defenses. STAT3 signaling is essential for the 
production of type I IFNs, particularly IFN-β, which play a 
central role in orchestrating the immune response to combat 
viral infections.

Moreover, the Interferon-Stimulated Gene Factor 3 (ISGF3) 
complex, consisting of STAT1, STAT2, and Interferon 
Regulatory Factor 9 (IRF9), is an important component in the 
antiviral response. While STAT1 and STAT2 are activated 
through phosphorylation, the formation and stability of the 
ISGF3 complex are significantly influenced by the presence of 
STAT3. Hence, STAT3's involvement in this complex 
underscores its role in the antiviral response.

Viruses have evolved multiple mechanisms to interact with and 
manipulate STAT3 signaling to promote their survival and 
replication. One such mechanism is the direct phosphorylation 
of STAT3 by viral proteins. For instance, the Ebola Virus 
(EBOV) encodes the VP24 protein, which can interact with 
STAT3 and disrupt the nuclear translocation of phosphorylated 
STAT3. This interference with STAT3 signaling dampens the 
host's antiviral immune response, facilitating viral replication.

Another strategy employed by some viruses is the inhibition of 
STAT3 activation. The measles virus (MeV), for example, hinders 
STAT3 phosphorylation by interfering with Janus kinase (JAK) 
activation. This interference compromises the host's immune 
response and allows the virus to evade detection.

Given the complex and multifaceted role of STAT3 in viral 
infections, it has emerged as a potential therapeutic target. 
Modulating STAT3 activity can either enhance the host's 
immune response to combat viral infections or suppress excessive 
inflammation. Several inhibitors that target STAT3 activation are 
in development and have shown potential in preclinical studies. 
These inhibitors have the potential to improve the outcomes of 
viral infections and reduce associated morbidity and mortality.
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effective antiviral strategies, with STAT3 emerging as a potential 
therapeutic target in the battle against viral infections. As 
research in this field continues to evolve, the nuanced role of 
STAT3 in viral immunity will become clearer, offering new 
opportunities for combating viral diseases.

Ruscetti J

STAT3's role in viral infections is far from straightforward, 
encompassing both pro-viral and antiviral functions. The 
multifaceted nature of STAT3's involvement in viral 
pathogenesis highlights the complexity of host-virus interactions. 
Understanding these interactions is vital for the development of
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