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→ 15 virus, 4 bacteria, 2 parasites… 8 are zoonotic.
→ Incomplete list - dates indicate first reference.
→ Can emerge in several species (mange) or show species jumps (myxomatosis).
→ Some others (not shown) are not strictly emerging but cause periodic local outbreaks: CDV, Q fever…
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Multi-hostGlobal distributionChallenging to control

Emerging pathogens



A global crisis





Measuring
biodiversity

• GBIF & online info

• AI-based sound ID (bats, birds)

• Transects (mammal signs, birds)

• Camera traps (random & risk 
points)

• E-DNA 

• (…)
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Maintenance
communities

Barroso et al. 2023



Maintenance communities

Barroso et al. 2023

More biodiversity, 
fewer pathogens



Maintenance communities

More RD-WB 
interactions, more TB

Barroso et al. 2023



A más 
hospedadores, 
mayor riesgo 

de TB

Herrero et al. submitted

Maintenance communities

% of TB positive cattle farms in Salamanca (Spain) by ner of host species.

More host species, 
more bovine TB



Effects on
population



• Broad early detection
(passive/scanning)

• Choose host(s) & diseases
for targeted monitoring

• Monitor representative host 
species’ populations



Barroso et al. 2023



HEV

Aujeszky’s disease V

Brucella sp

CCHFV

M. tuberculosis complex

PCV2

Influenza V

Epizootic Haemorrhagic Disease V

Canine Distemper V

Mycoplasma hyo.

Coxiella burnetii

Toxoplasma gondii

Erysipelothrix rhusiopathiae

Indicator species wild boar:
• Ancestor of the pig
• Common and widespread
• Game species (accessible)
• Prone to produce antibodies

Pig & wild boar
pathogens

Multi-host
pathogens

Other
pathogens (!)



What about using non-specific markers?



Population monitoring: local, regional, continent-wide





ENAD: noninvasive pathogen surveillance



eDNA targeting MTC
MTC DNA in 10% 

water samples and 
50% mud samples

Shallow and small 
waterholes (+)

Visibly sick animals 
at (+) waterholes



MTC e-DNA detection is relevant

• Pereira et al. (2023) assessed the burden and viability of environmental 
MTBC cells by FLOW-FISH-FACS and qPCR.

• In an endemic TB setting, most natural substrates contained viable or 
dormant MTBC cells, with higher burden in mud.

• Load of viable MTBC cells in the environment > minimum infective dose.
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M. tuberculosis complex e-DNA in open air farms

% of positive samples by type % of positive environmental samples



What can we detect 
in environmental 
samples?

• RNA viruses such as SARS-CoV-2

• DNA viruses such as ASFV

• Bacteria such as CMT

• AMR markers 

• Parasites such as Toxoplasma 
gondii

• You name it!



Outlook: integrating all tools & more

CT networks:
- Host abundance

- Species diversity
- Interactions

Signs, sounds (AI):
- Host abundance

- Species diversity
- ENAD samples

Indicator sp:
- Prevalence

- Non-specific
- Inv. samples

ENAD:
- Pathogens 

- Species diversity

- (…)

Scale up from local pilot sites to continent-wide schemes
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