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Introduction

Theileria parva is a protozoan emo-parasite affecting sub-Saharan Bos taurus and Bos indicus populations. It is the causative agent of East Coast Fever, a major cattle disease
causing the death of ~1.1:10° animals per year and an annual loss of ~168-10° USD (Norval et. al., 1992). T. parva geographical occurrence is bound to the presence of
susceptible bovine host populations, the main tick vector Rhipicephalus appendiculatus (Neumann 1901), as well as suitable ecological conditions for the survival of both the
vector and the parasite. While tick habitat requirements have been extensively investigated (see e.g. Cumming, 2002), studies focusing solely on the environmental conditions
determining the parasite occurrence are still lacking.

Aim of the research: To define T. parva ecological fundamental niche (sensu Peterson & Soberdn, 2012), thus fostering our understanding of the environmental requirements
needed to maintain the parasite-vector-host biological system.
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whole Ugandan country (Fig.1A) have been tested for the presence/absence of T. parva DNA (Fig 1B). For each Lo s . s } \
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gn. 1). Bivariate models were run on significant variables from the univariate analysis and for only those pairs .
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Fig. 1A — Sampling sites in Uganda. Fig. 1B — Theileria parva occurrence (red

slice of the pie) and incidence of missing
data (gray slice) per grid cell.
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common variables related to temperature variability (Temperature seasonality, bio4, and
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While some associations likely reflect the vector environmental requirements (see e.g. o
negative relationship with bio9, Mean Temperature of Driest Quarter, and positive with Fig. 3 — Classification tree obtained after
biol8, Precipitation of Warmest Quarter — not shown here —), some others may represent pruning procedures (beside) with related J l
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Fig. 4 — Probability of T.parva presence as modeled by the univariate and bivariate regressions. Each
predictor is reported at the top of the maps. Probability is quantified by the bar beside the each map,
and by the related color range. The bio8 + bio19 (Precipitation of Coldest Quarter) regression appears
to be the best model on the basis of its AIC value (660.1). Map resolution is 30 arc-seconds (~1 Km?).

Tab. 1 - Variables significantly associated with 7. parva presence after Bonferroni correction (P < 0.05).
In yellow, the variables also revealed by the classification tree in Fig. 3A; the gray rectangle emphasizes
the estimated regression coefficients.

Ongoing analyses and next steps

* Follow up with T. parva niche characterization by testing other Ecological Niche Modeling techniques.
 Study R. appendiculatus ecological niche, overlap its modeled distribution with the one of T. parva and try to elucidate the parasite-specific environmental requirements.
* Search for genomic regions confering resistence to East Coast Fever in bovine host populations, by using a landscape genomics approach.
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