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Infectious diseases pose a persistent threat to biodiversity and human health, a challenge
intensified by the accelerating pressures of the Anthropocene. As ecosystems are reshaped by
climate change, biological invasions, habitat loss, and biodiversity decline, the rules governing
parasite transmission are shifting. Environmentally transmitted parasites are of particular
concern because their life cycles bridge the external physical landscape and internal host biology,
making them sensitive to a wide array of ecological drivers. Here, the candidate examined the
mechanisms regulating parasite transmission by contrasting two systems: a simple, single-host
system involving an invasive population of raccoon dogs (Nyctereutes procyonoides) in
Yakushima, Japan, and a complex, multi-host system involving sympatric primates in the Lower
Kinabatangan Wildlife Sanctuary, Borneo. Three questions guided this work: (1) do abiotic forces
or host behavior dominate transmission in single-host systems? (2) how do host community
structure and habitat quality shape parasite genetic diversity in complex communities? and (3)
can these scale- and context-dependent drivers be integrated into a unified predictive
framework?

To address these questions, he combined field surveys, parasitological screening, and molecular
analyses of nematode parasites. First, he tested whether communal latrine use by invasive
raccoon dogs created hotspots of 7Toxocara tanukiinfection. Using spatio-temporal Bayesian
GLMMSs, He found that infection risk was effectively decoupled from measured differences in
defecation rates, contrary to expectations of density-dependent transmission driven by latrine
contamination. Instead, topographical features that promote water flow, especially following
intense rainfall, were linked to reduced parasite abundance, consistent with a “flushing” effect in
which infective stages are washed away from deposition sites. Thus, the physical landscape can
impose a hard abiotic constraint on transmission, increasing vulnerability to stochastic
environmental forcing and overriding regulation by host defecation patterns.

In parallel, he investigated drivers of parasite genetic diversity in the generalist nematode
Oesophagostomum aculeatum circulating among Bornean primates. Using high-throughput
sequencing to resolve diversity as Amplicon Sequence Variants (ASVs), he tested whether host
diversity regulates parasite diversity. Environmental seasonality remained important, with wet
seasons increasing ASV richness, but host community structure also mattered: locations with
higher primate diversity supported lower parasite ASV richness, indicating a genetic dilution
effect. Season, habitat quality, and host species further influenced ASV composition. These
results suggest that in intact ecosystems host communities can buffer transmission by limiting
proliferation of parasite lineages via less susceptible hosts.

Overall, this research shows that drivers of parasitism are not fixed but depend on scale and
context, reflecting both physical environments and host community structure. The findings align
with a nested ecological filters model, in which parasites must pass an environmental encounter
filter and a biological compatibility filter, with dominance determined by the bottleneck: in
Yakushima, abiotic encounter constraints outweighed local host dynamics captured by latrine
use, whereas in Borneo, seasonality and compatibility-related filters linked to habitat quality
and host diversity shaped outcomes among parasite variants. Recognizing these regimes is
essential for One Health surveillance, which should move beyond static prevalence snapshots
toward longitudinal, multi-layered datasets that capture infection dynamics and the stability of
their ecological drivers.
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