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Faculty of Veterinary Science
Department of Veterinary Tropical Diseases
INVITING APPLICATIONS FOR TWO PHD POSITIONS IN WILDLIFE DISEASE ECOLOGY
Two doctoral student positions are available on a research study on wildlife infectious disease ecology in Kruger National Park (KNP). A summary of the overall project is appended below. Positions will be administered through the University of Pretoria and supervised jointly by staff in the Department of Veterinary Tropical Diseases, project leaders from Oregon State University and local collaborators at KNP. Funding for research expenses is available for three years during the data collection phase (primarily based at KNP), and for one year of study abroad at Oregon State University during the data analysis and manuscript preparation phase. Job descriptions for the two positions are detailed below. 

PhD Position 1:
“Causes and consequences of variation in habitat use by buffalo: nutrition, competition & infection”.
This study will assess habitat use patterns by African buffalo in a 300ha field enclosure in KNP across all seasons over three years. The study will relate individual and herd-level use patterns to (i) a range of possible causal drivers, such as nutritional quality, intra- and interspecific resource competition, and avoidance of parasite exposure; and (ii) outcomes relevant to infectious disease transmission, including contact patterns, immunity, body condition and parasitic infections (ticks, gastro-intestinal worms). The study dovetails with the overall project on foot-and-mouth-disease in African buffalo, by providing information on the mechanisms underlying differences among buffalo in infection risk. The student will thus assume leadership of his / her project, while also participating in data collection for the overall project as part of the project team.

PhD Position 2:
“Linking animal personality with immunity and infection risk: buffalo behavioural disease ecology“.
This study will explore how behavioural variability among African buffalo relates to their immunophenotype and risk of infection by a range of parasites and pathogens. The study will utilize a herd of approximately 70 individuals kept in a 300ha field enclosure at KNP, and can also access 24 buffalo kept in bomas at Skukuza, for finer-scale observations. Buffalo behavioural traits will be evaluated in terms of (i) their position in the herd’s contact network, (ii) social rank, and (iii) “personality”, i.e. risk-prone / incautious / curious vs. risk-averse / cautious / incurious and high initiative / leader vs. low initiative / follower. Associations between behavioural traits and profiles of immunity and infection will be evaluated using data collected as part of the overall project on infectious diseases in African buffalo. The student will thus assume leadership of his / her project, while also participating in data collection for the overall project as part of the project team.

Competitive candidates for these positions will hold a highly ranked degree in Biology, Zoology, Ecology / Evolutionary Biology / Animal Behaviour or a related discipline, have participated in field and / or laboratory research, and have demonstrable aptitude for field work, data analysis and scientific writing. They will be highly motivated, dependable, physically capable individuals who work well independently and as part of a collaborative team.

Applicants should contact Prof Darryn Knobel (darryn.knobel@up.ac.za). Applicants will need to provide a CV, degree certificate, summary of university level course work and projects completed with grades, two letters of recommendation, a one-page essay explaining their personal goals, motivation for applying, and scientific interests, and a sample of scientific writing (e.g. a project report or essay done at university). The starting date for both projects is January 2014.
CLOSING DATE FOR APPLICATIONS: 12th SEPTEMBER 2013
PROJECT SUMMARY

Persistence of a highly contagious pathogen:
Ecological and evolutionary mechanisms in foot-and-mouth disease virus
The persistence of rapidly transmitting, acute pathogens in their natural host populations represents one of the fundamental puzzles in disease ecology:  highly contagious pathogens tend to reduce the pool of susceptible hosts to very low numbers, increasing their own risk of extinction during epidemic troughs. This vulnerability constrains the range of pathogen life histories that result in viable population dynamics; nonetheless, highly transmissible pathogens do occur - despite causing rapid host immunity or death. 
The proposed study will investigate how one of the most contagious animal pathogens known to man, foot-and-mouth disease virus (FMDV), overcomes these challenges and persists in isolated populations of its reservoir host, the African buffalo. This study will be one of the first to address this problem head-on, dissecting the contributions of ecological and evolutionary mechanisms to pathogen persistence. Specifically, the study will evaluate (i) whether co-infection by common respiratory pathogens and / or malnutrition during the dry season can trigger FMDV transmission from carrier buffalo; and (ii) the role of viral antigenic shift in limiting host immunity to FMDV at epidemiologically relevant time scales.
The centrepiece of the project is a cohort study, in which a captive buffalo herd will be monitored intensively over three years, measuring host-to-host contacts, and tracing FMDV transmission events using viral phylogenetic methods. The investigators will map host contacts onto pathogen transmission, and tease apart the role of behavioural, physiological and immunological drivers in generating heterogeneity in disease transmission among hosts. They will discover whether FMDV transmission from carrier buffalo tends to coincide with secondary pathogenic exposures and / or malnutrition during the dry season – and test whether these associations are causal using a controlled challenge experiment. They will measure rates of viral antigenic evolution directly, and establish the contribution of super-infection by new antigenic variants to FMDV transmission dynamics. Complementary to these empirical approaches the project team will develop mathematical models to extrapolate to other host populations and to provide logical validation for the hypothesized mechanisms underlying FMDV persistence. Samples from 200 free-ranging buffalo, collected previously by the PI, will ensure that the models capture realistic levels of temporal variability in buffalo immunity and co-infection patterns. The study thus combines a strong theoretical framework with controlled experiments and longitudinal observational data from captive and free-living buffalo, to provide both rigor and biological realism.
Intellectual Merit: This will be one of the first studies to track transmission events in a near-natural host population comprehensively, overlay the resulting transmission network with animal contact patterns, and identify immunologic and physiologic drivers of heterogeneity in disease transmission. Building on the investigators’ previous work on FMDV and buffalo, the study moves away from the paradigm of transmission from carrier hosts during stress-induced immunosuppression, and presents innovative new ideas for ecological and evolutionary drivers of pathogen persistence: for some highly contagious pathogens, robust long-term persistence may depend on co-infection by common pathogens and seasonal variation in host immunity, driven ultimately by resource fluctuations.  If true, implications of this finding would be far-reaching, in that it suggests fundamentally different dynamics of contagious, acute pathogens along gradients of environmental variability. 

Broader impacts: This project will build scientific capacity by supporting integrated training for postdoctoral scientists and students recruited from South Africa, the US and the UK. A summer research program will provide students with inter-cultural and inter-disciplinary research training opportunities. Results from the study will be communicated directly to relevant veterinary and conservation agencies by policy experts on the project team. Extremely contagious pathogens that cause acute disease are among the most important global public and animal health concerns, because of their high burden of morbidity and mortality, their violent outbreaks, and as potential threats to biosecurity. Understanding the biology of extremely contagious pathogens in their reservoir hosts is an urgent priority because it ultimately underpins control and prevention of the devastating diseases they cause.
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