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Identification and functional analysis of the host factors that control the life cycle of

viruses.
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Hepatitis A virus (HAV) is a unique, hepatotropic human picornavirus that circulates in blood during acute infection
as membrane-cloaked, quasi-enveloped virus (eHAV) but is shed in feces as naked, nonenveloped virions. To better
understand the life cycle of HAV, we devised a genome-wide, cell death-based, forward genetic CRISPR screen for
essential host factors and we identified 39 candidate host factors with high confidence. These host factors included distinct
clusters of genes encoding functionally-related proteins, most notably translation initiation factors involved in viral IRES-
mediated translation, and key enzymes and sugar transporters involved in the synthesis of gangliosides within the Golgi.
Among them, I focused on the PDAP1 protein. In cells knocked out of PDAP1, HAV replication was completely blocked,
revealing that PDAP1 is essential for the HAV life cycle. Interestingly, PDAP1 had a role in regulating IRES-dependent
translation. The functional role of PDAP1 has not been examined in detail. Therefore, I attempted to identify proteins that
interact with PDAP1 by proteomic analysis. I found that PDAP1 interacts with proteins involved in translational regulation
and RNA-binding proteins. Further analysis of its function is expected to lead to a better understanding of the life cycle

of not only HAV but also other viruses.
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