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DESCRIPTION
Human Papillomavirus (HPV) and Epstein - Barr virus (EBV) are 
two oncogenic viruses associated with various malignancies, 
particularly in the oropharyngeal region. While each virus 
independently contributes to the development of epithelial and 
lymphoid cancers, their co-infection has been suggested to 
influence viral persistence and pathogenicity. In recent years, 
research has indicated that HPV may facilitate EBV maintenance 
and promote its lytic reactivation in immortalized oral 
keratinocytes. Understanding the interaction between these two 
viruses is essential for clarifying their role in disease progression 
and potential therapeutic approaches.

HPV and EBV in oral keratinocytes

HPV primarily infects epithelial cells and is well known for its 
ability to drive cellular transformation through the expression of 
viral oncoproteins, such as E6 and E7. These proteins interfere 
with tumor suppressor pathways, allowing the infected cells to 
evade apoptosis and sustain proliferation. On the other hand, 
EBV infects both epithelial cells and B lymphocytes, establishing 
latency and periodically entering the lytic cycle.

Co-infection with HPV and EBV within oral keratinocytes has 
raised concerns about their combined influence on disease 
progression. Studies suggest that HPV infection may alter 
cellular pathways, making the environment more conducive to 
EBV persistence and reactivation. This interaction may 
contribute to an increased risk of oral malignancies, particularly 
in high-risk populations.

Mechanisms of HPV-Mediated EBV maintenance

HPV infection may support EBV persistence in several ways, 
primarily through immune evasion, cellular transformation and 
epigenetic modifications.

Immune evasion: HPV is known for its ability to evade immune 
detection by downregulating antigen presentation and 
suppressing immune responses. This reduced immune

surveillance may provide an advantage for EBV, allowing it to 
persist in oral keratinocytes without being effectively eliminated 
by host defenses.

Disruption of cell cycle control: HPV oncoproteins E6 and E7 
target key tumor suppressors such as p53 and Retinoblastoma 
(Rb), leading to uncontrolled cell proliferation. This disruption 
creates an environment in which EBV can remain in a latent 
state without being cleared by apoptosis or immune-mediated 
mechanisms.

Epigenetic regulation: Epigenetic modifications play a role in 
viral latency and reactivation. HPV infection has been associated 
with DNA methylation changes and histone modifications that 
may indirectly influence EBV latency control. These alterations 
could contribute to the sustained presence of EBV in infected 
cells.

HPV and EBV lytic reactivation: The transition of EBV from 
latency to lytic replication is a key event in viral pathogenesis, 
contributing to the spread of infection and potential 
oncogenesis. HPV infection has been implicated in the 
reactivation of EBV, although the exact mechanisms remain an 
area of active investigation. Some proposed mechanisms include:

HPV-Induced cellular stress: HPV infection can cause oxidative 
stress and DNA damage, which are known triggers for EBV lytic 
activation. The presence of stress-related signals may disrupt 
EBV latency and promote the expression of lytic genes.

Alterations in cellular signaling pathways: HPV influences 
several cellular pathways, including NF-κB, MAPK and PI3K/
AKT, which have been associated with EBV reactivation. 
Dysregulation of these pathways may facilitate the switch from 
EBV latency to active replication.

Inflammation and cytokine release: Chronic inflammation 
resulting from HPV infection may contribute to EBV lytic 
reactivation by altering the cytokine environment. Increased 
expression of inflammatory mediators such as IL-6 and TNF-α 
has been reported to enhance EBV lytic gene expression.
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Enhanced cell proliferation: The combined effect of HPV 
oncoproteins and EBV latent genes may lead to sustained cell 
proliferation and evasion of growth control mechanisms.

Suppression of apoptosis: Both viruses have evolved strategies to 
inhibit apoptosis, creating an environment conducive to tumor 
progression.

Cameron K

Implications for oral carcinogenesis

The interaction between HPV and EBV in oral keratinocytes 
may have significant implications for carcinogenesis. While each 
virus independently contributes to malignancies, their co-
infection could enhance oncogenic potential through the 
following mechanisms:

Increased genomic instability: HPV-mediated DNA damage 
combined with EBV-induced genomic alterations may increase 
the likelihood of malignant transformation.
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