Managing Wildlife Diseases
for Sustainable Ecosystems

Investigating the transmission of gastro-intestinal nematodes
between livestock and roe deer using deep-sequencing analyses

Camille Beaumellel®, Héléne Verheyden3, Libby Redman?, Jill de Rijke?, Florence Veyssiére>, Noémie Bégoc®, Slimania Benabed'?,
Bruno Cargnelutti3, Bruno Lourtet3, Marie-Thérése Poirel'¢, Glenn Yannic?,Philippe Jacquiet®, John S Gilleard* and Gilles

Bourgoin'-®

école

nott\omo FS
vetérinaire 5
toulouse - O

' || .
<§ o~ == ] UNIVERSITE +
e Y ©MNVT
UNIVERSITY OF CALGARY LBBE MONT BLANC
FACULTY OF VETERINARY MEDICINE BIOMETRIE ET BIOLOGIE EVOLUTIVE

VetAgro Sup

Camille Beaumelle



Wild ungulates increase in spatial range and abundance
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Wild ungulates increase in spatial range and abundance

Area covered by species
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Overlap between wild and domestic ungulates
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Overlap between wild and domestic ungulates
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Overlap between wild and domestic ungulates

mm) Pathogen transmission
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Density of host species
Host-pathogen compatibility
Pathogen control



A major threat for wild and domestic ungulates:
the gastrointestinal nematodes
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A major threat for wild and domestic ungulates:
the gastrointestinal nematodes
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Worldwide distribution

/v Hoberg et al. 2001

-  Economic loss
- Wildlife population dynamic
Roeber et al. 2013; Thompson et al. 2010
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The gastrointestinal nematodes of sheep and roe deer
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The gastrointestinal nematodes of sheep and roe deer

Drugs
Fences
Rotational grazing

No control
Few recent studies



The sheep and roe deer samples in the study area
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The sheep and roe deer samples in the study area n
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The sheep and roe deer samples in the study area n
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Ml O Roe deer feces  =====Pp From captured roe deer or on the ground
¥ Sheep pastures |
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Different anthelminthic treatment
Different herd size
Different breed
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B Aim of the study

Assess the consequences of livestock on the nemabiome
of a wild ungulate

Nemabiome
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Hypothesis

. Roe deer and Sheep should have different nemabiomes
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Hypothesis

. Roe deer and Sheep should have different nemabiomes

. Roe deer nemabiomes should differ according to livestock
proximity
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DNA uridsaag Metabarcoding

Extraction

Count of L3 and epg Amplification
ITS 2 rDNA

Species 1 Species 2 Species 3

Sample 1 0 20 80

Sample 2 10 30 60
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bioinformatics




H1: Roe deer and Sheep should have different
nemabiomes
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H1: Roe deer and Sheep should have different
nemabiomes
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H1: Roe deer and Sheep should have different
nemabiomes
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H1: Roe deer and Sheep should have different
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H1: Roe deer and Sheep should have different
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H1: Roe deer and Sheep should have different
~nemabiomes
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H2: Roe deer nemabiomes should differ according to

livestock proximity

Beaumelle & Redman (in prep.)
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H2: Roe deer nemabiomes should differ according to

livestock proximity
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H2: Roe deer nemabiomes should differ according to
livestock proximity
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H2: Roe deer nemabiomes should differ according to
@7 livestock proximity
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Conclusion & future work
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Roe deer and Sheep have similar gastrointestinal nematodes species but different
genetic variants

Roe deer living in the vicinity of sheep pastures have different nemabiomes
compared to those with no contact

Investigation of other landscape features and the cross-transmission of
gastrointestinal nematodes resistant to anthelmintic tr
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