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Section 2 – Project Information
	Project Title

	Non-tuberculous mycobacteria in agrifood and the environment at the human-animal-ecosystems interface: resistance, persistence and longevity

	Project Summary 

	Environmentally resident mycobacteria are important animal pathogens known
to infect cattle, pigs, fowl, sheep and most other commercially valuable livestock.
These mycobacteria also cause infection and disease in wildlife including birds,
deer and other animals found near agricultural activities, the consequence of
which is an increased risk of animal-ecosystem cross exposure, infection and
establishment of disease-endemic locations. As animal pathogens, the genus
Mycobacterium encompasses a range of species that cause distinct disease
depending on the infected animal: gastrointestinal Johne’s Disease in cattle,
avian tuberculosis in chicken and pulmonary bovine tuberculosis in farmed pigs,
wild boar, deer and other animals. In each of these species, there is a proven link
between animal manure-contaminated soil and water with infection leading to
subsequent disease. Since stored manure is often used to amend soils or as
feedstock for anaerobic digestion, the risk of pathogenic amplification through
these and other agricultural activities is unknown. This knowledge gap is
important because these organisms exist at the intersection of animal-ecosystem-human-activities, where the potential for cross-species agricultural and wild
animal transmission is significant. Because of this, environmental mycobacteria
constitute an emerging risk to agribusiness and to environmental security.
Based on work in my research group, we have developed a new insight into the
metabolic and bioenergetic capacity of environmental mycobacteria from which
we hypothesize that specific environmental conditions can lead to the
development of bacterial phenotypes which may strengthen their association
with soil, plants and crops leading to increased risk of infection for farmed and
wild animals. We seek to test this hypothesis using a range of animal-origin
materials with laboratory and field investigations

Techniques that will be undertaken during the project
Soil and informatic techniques: The student will have access to experts in soil
microbiome/rhizome methodology and informatic data analysis. This combined
wet- and dry-lab approach offers extensive molecular biology skill development
with cutting edge informatics training.

Pathogenic bacterial techniques: The student will learn safe working practices
related to the in-vitro propagation, maintenance and use of Hazard Group 2 nontuberculous mycobacteria. Further, the student will conduct experimental
inoculation of soil cores containing crop specimens with animal-pathogenic
environmental mycobacteria in a risk-controlled facility.

Animal and farming techniques: A range of biochemical analyses of different
animal slurries, manures and anaerobic digestates, for example nitrogen
determination (Kjeldahl and ammonium), solids (total, volatile, suspended),
phosphates, chemical oxygen demand, induced coupled plasma mass
spectrometry (ICP-MS), gas chromatography mass spectrometry (GC-MS), along
with safe working procedures for working with livestock and sampling fresh and
stored slurries and digestates.
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