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Abstract

Kaposi sarcoma herpesvirus (KSHV; also known as Human Herpes Virus 8 (HHV8)) is a causal agent for
Kaposia€™s Sarcoma (KS), a leading cause of mortality and morbidity in people living with HIV/AIDS. In most of
sub-Saharan Africa, the seroprevalence of KSHV infection reaches over 50%. In the United States and Europe, the
prevalence of KSHV is less than 10% in the general population. Although KSHYV infection is a key factor for KS to
develop, in most cases infection with KSHV alone does not lead to KS. Globally, KS incidence is around 1 in 100,000 in
the general population compared to 1 in 20 in HIV-infected individuals. That means HIV infection is the most important
cofactor of the KSHV infection. Despite advances in our understanding of virology and pathogenesis of KSHV in recent
years, but how HIV infection strengthens does the infection and transmission of KSHV are still not well understood.

Keywords: KSHV; Exosomes; AIDS-KS

Description

Kaposi Sarcoma Herpes Virus (KSHV; also known as Human
Herpes Virus 8 (HHVS)) is a causal agent for Kaposi’s Sarcoma (KS),
a leading cause of mortality and morbidity in people living with HIV/
AIDS. In most of sub-Saharan Africa, the seroprevalence of KSHV
infection reaches over 50% [1]. In the United States and Europe, the
prevalence of KSHV is less than 10% in the general population [2,3].
Although KSHYV infection is a key factor for KS to develop, in most
cases infection with KSHV alone does not lead to KS. Globally, KS
incidence is around 1 in 100,000 in the general population compared
to 1 in 20 in HIV-infected individuals [4]. That means HIV infection is
the most important cofactor of the KSHV infection. Despite advances
in our understanding of virology and pathogenesis of KSHV in recent
years, but how HIV infection strengthens does the infection and
transmission of KSHYV are still not well understood.

A recent article published in Journal of Virology (Feb 12, 2020),
entitled “HIV-associated exosomes promote infection of Kaposi
sarcoma-associated herpesvirus via epidermal growth factor receptor”;
Chen et al. exhibited an effort to meet this challenge [5]. This research
used a 3-dimensional culture model of immortalized and primary
human oral epithelial cells to mimic the real oral mucosa due to the
major transmission route for KSHV infection is the oral cavity through
saliva [6]. The HIV-positive saliva samples were collected from eight
HIV-positive donors. They isolated exosomes, a type of extracellular
vesicles about 30-120 nm in diameter, that released in saliva by HIV-
positive immune cells, which was demonstrated later that were the
key factor to enhance KSHV infectivity in oral epithelial cells. Three
key messages are present in this study based on the results: first, the
saliva containing HIV-associated exosomes is a risk factor for the
enhancement of KSHV infection in the oral cavity. Second, The TAR
RNA in HIV-positive exosomes contributes to enhancing KSHV
infectivity through the Epidermal Growth Factor Receptor (EGFR). An
inhibitory aptamer to TAR RNA reduces KSHV infection facilitated
by the synthetic TAR RNA in oral epithelial cells. Finally, Cetuximab,
a monoclonal neutralizing antibody to EGFR, blocks HIV-positive
exosome-enhanced KSHV infection. The inhibition of EGFR serves
as a novel strategy for preventing KSHV infection and transmission in
the oral cavity. This is the first report addressing whether HIV-positive
saliva exosomes are involved in the infection and transmission of
KSHV. The findings provide an insight into the mechanisms underlying
HIV-specific components and co-infection of KSHV in people living

with HIV/AIDS through the oral cavity. In addition, the results suggest
that targeting the HIV TAR RNA and EGFR of oral epithelial cells
may serve as novel approaches to control KSHV infection in the HIV-
infected population.

Exosomes are a type of extracellular vesicle that contains various
proteins, DNA, and RNA [7]. HIV-positive exosomes contain the
HIV trans-activation response (TAR) element, Tat, and Nef RNAs
[8]. Moreover, exosomes may incorporate viral proteins when formed
in infected cells (Tat, Nef, Env, etc.) [9]. In this study, Chen et al.
demonstrated HIV TAR RNA in exosomes contributes to enhancing
KSHYV infectivity. In another study, Zeng et al. revealed the Tat protein
induces expression of KSHV ORF50 and KSHYV lytic replication that is
a potential factor in the pathogenesis of AIDS-KS [10]. Moreover, Zhu
et al. investigated HIV Nef protein, which synergy with KSHV vIL-6,
contributes to the pathogenesis underlying AIDS-KS [11].

Despite a dramatically decrease in the incidence of AIDS-KS
globally after the introduction of Antiretroviral Therapy (ART),
AIDS-KS remains the most frequent tumor in HIV-infected patients
worldwide [12]. There are still no vaccines or curative drugs [3].

Conclusion

Considering the close interrelationship between KSHV and HIV-
positive exosomes, inhibiting the HIV-positive exosome entry into the
cells or dysfunction of the exosome embedding component may be a
potentially effective therapeutic approach in AIDS-KS patients.
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