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ABSTRACT

Scrub typhus, an infectious disease caused by Orientia tsutsugamushi
(OT), is a potentially life-threatening illness that is a major cause of acute
undifferentiated fever in the Asia-Pacific region. Early diagnosis of the disease is still
a challenging clinical problem, and the molecular bases of the infection remain largely
uncharacterized. Thus, genome-wide expression analyses were performed in patients
with scrub typhus to assess the diagnostic potential of mRNA profiling for the disease
and to investigate transcriptional responses of the host during the infection. As
compared to other common infections with overlapping clinical features, 65 gene
transcripts possessed a distinctive expression pattern for scrub typhus, which perfectly
discriminated all the patients with scrub typhus from the rest. Using the profile of only
five selected scrub-specific genes, the specified cases could still be grouped together.
When a healthy control group was compared, 613 transcripts with > 2-fold up-
regulation in scrub typhus patients appeared to be enriched in cell cycle, cell division
and immune response. The presence of IFN-y and its related genes, such as GBP1,
IDO1, and FASLG, in the list suggest that type 1 immune response was induced.
Surprisingly, particular enrichment of 517 down-regulated transcripts was observed in
immune system process, defense response and inflammation, and chemotaxis.

Among the scrub typhus-responsive genes being identified, 1DO1, a
tryptophan-catabolizing enzyme, which was previously reported for its role in host
defense against various infectious pathogens, was selected for further study. An
induction of IDO1 activity was first confirmed in patients with scrub typhus at both
transcriptional and functional levels. Subsequent experiments in a human macrophage
cell line THP-1 revealed that OT growth was limited by IFN-y-mediated IDO1
activation and could be partly restored by 1-MT, an inhibitor of IDO1 enzyme.
Excessive amount of tryptophan supplement did not only prevent the depression of OT
growth but also dramatically increased the number of OT per host cell in and IDO1-
active culture. Altogether, these data suggest that the induction of IDO1 upon scrub
typhus infection might help restrict intracellular growth of OT via tryptophan
deprivation.
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