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Abstract of Thesis

Severe fever with thrombocytopenia syndrome (SFTS) is an emerging tick-borne infectious
disease caused by the SFTS virus (SFTSV). SFTSV possesses three-segmented, negative-
stranded RNAs, L, M, and S as a genome that encode an RNA-dependent RNA polymerase
(RdRp), envelope glycoproteins (Gn and Gc), and nucleocapsid and nonstructural proteins (NP
and NSs), respectively. Gn and Gc play critical roles in virus entry through the fusion of the viral
membrane with the host cell membrane. Three C-type lectin proteins, DC-SIGN, DC-SIGNR,
and LSECtin, have been reported as host receptors for SFTSV entry. However, most cells
exhibiting susceptibility to SFTSV are B cell-lineage lymphocytes, and PBL-1 or other human B
cell lines lacking expression of the lectin proteins, suggesting that alternative host factors
participate in the entry of SFTV into cells. To identify host factors other than the C-type lectin
proteins that participate in the entry of SFTV, I performed a genome-wide screen using the
CRISPR-activation library in dCas9-VPR expressing HEK293 IFNAR1 knock-out cells. Among
several candidate molecules, I identified a host factor AXL, a receptor tyrosine kinase,
significantly enhancing viral infection. AXL binds to phosphatidylserine on the SFTSV envelope
via GAS6, leading to auto-phosphorylation. The entry of SFTV through AXL requires interaction
with Gc but not with Gn and was mediated by a clathrin-independent macropinocytosis pathway.
Phosphorylated Tyr779/Tyr821 and Tyr866 of AXL recruit phosphatidylinositol-3 kinase (PI3K)
and phospholipase C (PLC), respectively, with PLC being downstream of PI3K. SFTSV infection
to human umbilical vein endothelial cells is suppressed by AXL knockdown and is dependent
upon PI3K and PLC, suggesting that AXL-PI3K-PLC-dependent macropinocytosis may be used

in various cells for SFTSV infection.
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