Hop mediated regulation of PKM and cellular metabolism in KSHV infection
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Introduction: Kaposi sarcoma-associated herpesvirus (KSHV) is prevalent in sub-Saharan Africa and is
the causative agent of certain lymphomas and Kaposi sarcoma, a skin cancer which commonly occurs in AIDS
patients. The virus demonstrates a biphasic lifecycle of unreactive latency and lytic infection. The human
host co-chaperone Hsp70-Hsp90 organising protein (Hop) plays a role in the cellular stress response and is
prominent in the cancerous phenotype. Hop1b is the canonical Hop isoform that has been the focus of all
published studies to date, but recent work in our group has identified the novel Hop1a isoform. Importantly,
chaperone and co-chaperone proteins such as Hop are utilised by viruses such as KSHV upon infection.
Methods: Global proteomics analysis of Hop1a and Hop1b immunoprecipitates from primary effusion
lymphoma (PEL) cell lines undergoing KSHV lytic replication (TREx BCBL) revealed a cohort of glycolytic
proteins that were enriched in complex with Hop compared to the unreactivated latent counterparts. Within
this cohort, we selected the pyruvate kinase muscle isoforms 1 and 2 (PKM1 and PKM2) for further study,
as PKM2 is an Hsp90 client and is implicated in KSHV infection.
Results: We validated the direct interaction between the PKM and Hop isoforms in vitro using purified proteins.
In KSHV infected cells undergoing both latent and lytic replication, Hop 1a and Hop1b overexpression
increased PKM2 protein expression levels and activity, and increased cellular metabolism by enhancing
lactate production. In addition, PKM2 levels and enzyme activity were greater in KSHV infected lymphoma
cells compared to a non-infected lymphoma cell line, which correlated with an enhanced metabolic rate.
Conclusions: Our data indicate that, during KSHV infection, Hop can associate with PKM and may
reprogram host cell metabolism to resemble a more oncogenic phenotype. Hop may therefore be a drug
target candidate to eradicate KSHV and prevent viral malignancies.
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