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Abstract of thesis:

Severe Fever with Thrombocytopenia Syndrome (SFTS) is an emerging tick-borne viral disease
caused by SFTS virus (SFTSV), a phlebovirus within the family Phenuiviridae, has become major public
health concern across East Asia including Japan, South Korea, and Taiwan, showing mortality rates of up
to 30%. SFTSV demonstrates broad host range including humans, domestic animals, livestock, and wildlife.
The risk of infection is highest among elderly individuals, and people engaged in agricultural and animal
handling, such as farmers or veterinarians. The virus primarily transmitted by the bite of tick Haemaphysalis
longicornis, with the recent human-to-human transmission has been documented. Clinical manifestations
in humans include high fever, thrombocytopenia, leukopenia, gastrointestinal symptoms, and multi-organ
dysfunction. SFTS diagnosis relies on laboratory confirmation through various methods, including virus
isolation, RNA detection, and antibody testing. In areas with limited laboratory facilities, rapid diagnostic
methods are being developed to cover the diagnostic capacity. Currently, no vaccine available for SFTSV
prevention and only favipiravir was approved as the antiviral treatment for SFTSV (Li et al. 2021; Saijo et
al. 2025). This critical gap, combined with SFTSV expanding geographic range and high mortality rate,
underscores the urgent need for rapid diagnostic tools and comprehensive understanding of viral cellular
tropism. This study focuses on two objectives: first, to develop a simplified, easy to perform diagnostic tool
suitable for resource-limited settings, and second, to systematically evaluate SFTSV infectivity across
diverse mammalian cell lines including original cells from wildlife to identify optimal cell culture systems
for virological research.

The first chapter was conducted to address the diagnostic gaps in SFTS-endemic regions lacking
with diagnostic infrastructure. We developed a ready-to-use dried reverse transcription loop-mediated
isothermal amplification (RT-LAMP) assay to enable detection from clinical samples directly. This
diagnostic tool employs a single-tube format that allows direct analysis of serum or plasma specimens
without RNA extraction, simplifying the workflow compared to conventional molecular diagnostic methods.
The assay could be performed in resource-limited areas in a short time, and the result could be easily

observed under simple LED light illumination. Our validation study demonstrates successful detection of




natural SFTSV infection in feline and SFTSV experimental mice samples, confirming the applicability for
veterinary and potentially human diagnostic applications. While the SFTSV RT-LAMP assay demonstrates
lower sensitivity compared to conventional RT-PCR, it offers significant advantages in speed, cost-
effectiveness, technical simplicity, and applicability for point-of-care testing (POCT). These characteristics
make it well-suited as an accessible tool for early SFTSV detection and routine animal surveillance in
remote, resource-limited areas.

The second chapter was evaluating the SFTSV infectivity across multiple mammalian cell lines
representing diverse species origins, including the original cell lines from tiger, wild deer, and hedgehog
alongside commercial cell lines from feline, porcine, primate, human, and hamster origin. The
comprehensive analysis assessed cytopathic effect (CPE) formation and viral growth kinetics following
SFTSV infection across this diverse cellular panel. The results reveal the heterogeneity in cellular responses,
with the feline-derived cell lines and porcine cells exhibiting CPE, whereas the other cells demonstrated
absent or minimal CPE despite viral infection. Quantitative analysis of viral titers revealed that feline and
primate (Vero) derived cells support the replication of infective SFTSV compared to the other cells, while
hedgehog cells exhibited restricted viral replication. Notably, original cell from tiger demonstrated
exceptional utility for SFTSV quantification by clear plaque formation, a characteristic that absent in most
conventional cell culture system for SFTSV due to limited CPE, establishing tiger cells as a valuable tool
for plaque forming assays.

These studies aim to provide a diagnostic tool for early detection of SFTSV and systematic
characterization of cellular infectivity pattern to SFTSV infection, thereby contributing to strengthened
public health systems for preparedness and early response to this emerging threat and providing

fundamental insights into SFTSV pathogenicity.
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Development of RT-LAMP assay for SFTS and Susceptibility of
Mammalian Cell Lines to SFTSV Infection
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