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Abstract

Human papillomavirus (HPV) is the most common viral infection of the reproductive tract worldwide. It has been
well documented that the HPV oncoproteins E6 and E7 play important roles in cancer progression and
maintenance. However, the high risk HPV E5 protein is also demonstrated to affect some cellular pathway and
signaling in human cell lines. In this letter we argue for the need of further investigation and suggest that the HPV
E5 protein should be acknowledged as an oncoprotein of HPV.
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Letter to the editor
Dear Editor,
Human papillomavirus (HPV) has been proven to be

the main cause of cervical cancer worldwide [1]. Most
studies, about HPV tumorgenesis, focus on the role that
high risk HPV E6, and E7 proteins play [2]. However
high risk HPV E5 protein, one of the virus early phase
proteins, is demonstrated to have an important effect on
cellular and signaling pathways in human cell lines [3].
Many functions have been described for this viral pro-
tein, including, cell transforming activity (Fig. 1), influ-
encing cell cycle and growth factors, induction of
apoptosis and endoplasmic reticulum (ER) stress, and
immune evasion [3]. HPV E5, as a cell transformer, can
interact with the 16 KDal subunit of vacuolar-ATPase
(V-ATPase) and disrupt acidification of endosomes [4].
This phenomenon enhances epidermal growth factor
(EGF) receptor recycling [4]. Additionally, it has been in-
dicated that the E5 protein increases the expression level

of Met, a hepatocyte growth factor (HGF) receptor, pro-
moting transformed cell invasiveness [5]. E5 is also
shown to be bonded with an A4 protein, a transmem-
brane lipoprotein of the endoplasmic reticulum, thus
regulating proliferation of infected cells [6]. With all of
this considered, it is highly suggested that the HPV E5
protein should be acknowledged as an oncoprotein of
HPV. Especially, for the production of DNA-based
vaccines this can be of utmost importance. As HPV in-
fections are spread more widely around the world [7],
also affecting areas that were thought to be protected by
it due to more conservative sexual conduct [8],
DNA-based vaccines against HPV should contain not
only HPV E6 and E7 coding genes [9], but also E5.
Novel vaccines could be used therapeutically as well as
in a preventive way. Currently, dispensed vaccines are
based on the HPV L1 capsid protein and are able to in-
duce protective immunity (by production of memory
cells against L1).
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Abbreviations
EGF: Epidermal growth factor; ER: Endoplasmic reticulum; HGF: Hepatocyte
growth factor; HPV: Human papillomavirus; V-ATPase: Vacuolar-ATPase
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Fig. 1 Effect of HPV E5 protein on cellular pathways
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