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Although infectious diseases represent a major threat to humans, the repertoire of anti-viral therapeutic drugs
available currently remains very limited. Recent studies, including our own, demonstrated that various intracellular
pathogens hijack the lipid transport proteins (LTPs) of host cells in order to use host lipids for their own
proliferation. Thus, in this research and development project, we aim to elucidate the molecular mechanisms by
which a pathogen utilizes the lipids of host cells for its own proliferation, and to develop an inhibitor of this lipid-
utilizing process. In collaboration with the research groups of Dr. Minetaro ARITA (Natl Inst of Infect Dis, Dept of
Virology I1), Dr. Makoto TAKEDA (Natl Inst of Infect Dis, Dept of Virology I11), and Dr. Chojiro Kojima (Osaka
Univ, Protein Inst), we obtained the following results for FY2016. [1] Co-precipitation experiments revealed that
the N- and C-terminal regions of the chlamydial inclusion membrane protein IncD were required for the interaction
of IncD with the PH domain of the ceramide transport protein CERT of host cells. [2] A CERT-disrupted mutant
cell line of human hepatocarcinoma-derived Huh7.5.1-8 cells was constructed to confirm that sphingomyelin is
essential for the replication of HCV. [3] A co-floatation assay with liposomes revealed that rubella virus
particles directly bind to sphingomyelin/cholesterol lipid membranes. [4] The Vero cell lineage, which was
established from the kidney of an African green monkey;, is a permanent cell line that is susceptible to various
viruses. We previously elucidated the whole genome sequence of a Vero cell line, and found that its genome
sequence was ~95% identical to the human genome. We herein confirmed that the human CRISPR single-guide
RNA library is applicable to genome-wide screening with Vero cells. We also compared the genome landscapes of
three Vero cell sublines (JCRB0111, ATCC CCLS81, and Vero 76). [5] A novel type of CERT inhibitor was
discovered in collaboration with research groups outside this AMED-CREST unit. [6] Previously unrecognized
OSBP inhibitors were identified among compounds exhibiting anti-poliovirus activity. [7] When cells were
treated with an inhibitor of serine palmitoyltransferase, which catalyzes the first step of sphingolipid synthesis, or



an inhibitor of CERT, the infection of cells by rubella virus was suppressed. In contrast, treatments with these drugs

did not affect the replication of the rubella virus genome. [8] We found a lipid nanodisc system using isothermal

calorimetry that prevents or minimizes non-specific interaction-derived signals, and showed that the system is

suitable for assessing the physicochemical interactions of LTP with lipid ligands.
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