Into the wild: integration of human-derived microorganisms into flying fox microbiomes
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Non-viral diseases and flying fox health “ MACQUARIE
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A complexity of factors drive disease B9 jcouame
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How do bacterial and parasite infections change relative to different environments?



Human drivers and disease dynamics B acouane

Untversicy

Translocation Zooanthroponosis
* Encroachment

* Introduction
» Spill-over and
‘spill-back’

* Encroachment
* Ecological change

Travel
e Urbanisation
« Population size

Agricultural
intensification

* Technology
* Production
* Disease

Daszak et al, Science 2000
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Antibiotic resistance and wildlife




Genetic determinants of resistance B acouane
Class 1 integron '
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Integrons disseminate resistance within and between bacterial “ m&%@me
species




Detecting antibiotic resistance
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PHENOTYPE ANALYSIS

GENETIC ANALYSIS

DNA

PCR

Detection of
resistance genes

DNA sequencing “\[ {' ',l,"bw _'.J__



Antibiotic resistance in Australian Wildlife a MACQUARIE
VARIABLE CONNECTIVITY TO HUMANS

MARINE URBAN GRADIENT CONSERVATION
Pinnipeds Flying fox Tasmanian devil

Possum
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Antibiotic resistance genes (class 1 integrons) in captive and wild hosts “ mﬁv:-rzsu';RIE

Antibiotic resistance genes in wildlife
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Antibiotic resistant genes in flying foxes

captive

‘ dfrA1

wild
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McDougall, Gordon, Boardman and Power — In prep




Antibiotic resistant E. coli in flying foxes

» Tested a panel of fourteen common antibiotics
 Trimethoprim
« Aminoglycosides x 3
 Fluoroquinolones x 2
* Beta —lactams x 7

» Low level of ESBL resistant bacteria in grey-headed flying
foxes

» Amoxycillin

« Amoxycillin + clavulanic acid
 Cephalexin

» Cephazolin

* Cefotaxime

McDougall, Boardman and Power — unpublished data




Resistant bacteria in flying foxes — why is this significant? “ iy e

- Wildlife health
« Are flying foxes impacted but resistant bacteria?

 Resistance indicates transfer of human-associated bacteria to flying foxes
- disease risks?

 Genetic machinery transfer to microbiota?

« What are the risks of releasing animals with antibiotic resistant bacteria
into wild populations?

- Treatment implications
» Treatment can select for bacteria with resistant genes
 Antibiotic may not work
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Non-viral diseases and flying fox health
Grey-headed flying fox and Black flying fox

Malarial parasites
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