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31/05/2018Genetics and camel populations

 One Health principle
 metagenomic NGS
 One Health genomics
 screening for pathogens

 Importance of camel (immune) diversity
 adaptation
 evolutionary arms race 
 production
 camels in the One Health context
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integrated, unifying approach 
that aims to sustainably 
balance and optimize the 
health of people, animals, and 
ecosystems.”
(OHHLEP 2022)
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NANOPORE SEQUENCING – METAGENOMIC NEXT GENERATION SEQUENCING
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Real-time genomic (metagenomic NGS) 
data retrieved from the three 
subsystems provide information for 
creating sustainable One Health 
outcomes.
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 Whole-genome sequencing
 Medical applications (cancer, rare disease

detection, personalized medicine)
 Animal and Plant breeding (pan-genomes)
 Evolutionary genomics
 Population and conservation genomics
 One Health genomics

One Health Genomics
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Real-time genomic (metagenomic NGS) 
data retrieved from the three 
subsystems provide information for 
creating sustainable One Health 
outcomes.
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 low genetic differentiation
 demographic contraction

(bottleneck) during domestication
 Lower genetic diversity even

before domestication

Genome-wide genetic diversity in dromedaries
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Fitak et al. & Burger 2020, Comms Biol; Lado et al. & Burger 2021, BMC Genomics

MHC

Adaptive IR genes

Innate IR genes

Rest of genome

Empirical studies in immune response genes
(Immune genomic variation in camels)
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 low genetic differentiation
 demographic contraction (bottleneck)

Genome-wide genetic diversity in dromedaries
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Preliminary screening of the whole genomes from Algerian and 
Kenyan dromedaries (Illumina reads)
Algeria: Drom1359 tested negative for Trypanosoma sp.
   Drom1373 tested positive for Trypanosoma evansi
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Preliminary screening of the whole genomes from Algerian and 
Kenyan dromedaries (Illumina reads)
Algeria: Drom1359 tested negative for Trypanosoma sp.
   Drom1373 tested positive for Trypanosoma evansi

 Silvia Bruno
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https://www.ncbi.nlm.nih.gov/books/NBK572123/
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 IQs belong to heterocyclic amines (HA) -> cancerogenic
 Camels are able to digest HAs in foods
 camel rumen and intestinal microbiota used to degrade IQ
 Four main strains with good IQ clearance, including Ochrobactrum, 

Pseudomonas, Bacillus; also Stenotrophomonas
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 One Health (meta)genomic sequencing allows retreiving
 population-wide information
 individual genomic information (IR genes)
 pathogen information
microbiome information

 Identify emerging pathogens or beneficial microorganisms
 Important functions for camel, human and ecosystem health
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Neutralizing nanobodies block 
receptor binding domains (RBD) 
of the SARS-CoV spike 
glycoprotein against ACE2 

 Immune response genes 
associated to MERS-CoV 
infection in dromedaries are 
similar to those identified in 
humans

Lado et al. 2021, Cells; Koenig et al. 2021, Science;  Wrapp et al. 2021, 
Cell
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Facts: Camelid nanobodies block SARS-CoV-2

32

Neutralizing nanobodies block receptor binding domains of the 
SARS-CoV spike glycoprotein against ACE2 (host cell receptor)

classical 
antibody

nanobody
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Camelids contribute to 
the sustainable use of 
terrestrial ecosystems 
and build resilience to 
climate change.

 Camelids are of strong social and cultural importance

 Greater support to the camelid sector can accelerate progress towards 
achieving Zero Hunger and the SDGs

 Many livelihoods depend on camelid products and services

Ke
y 

m
es

sa
ge

s  Camel welfare is 
important for animal 
and human health. 

 Camel zoonotic 
disease

 Camel immune 
system
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Excellent achievements in the
International Year of Camelids 

2   24
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Sustainable livestock species in arid regions
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Camelids evolved 45 mya in North America
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Almathen, Charruau et al. & Burger 2016, PNAS; Lado et al. & Burger 2020, Comms Biol
39

Modern dromedary populations share genetic diverstiy
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Modern dromedary populations share genetic diverstiy
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Almathen, Charruau et al. & Burger 2016, PNAS; Lado et al. & Burger 2020, Comms Biol
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Modern dromedary populations share genetic diverstiy
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Maintaining (immuno)genetic 
diversity

 Co-evolution of pathogens and 
immune response genes

 Adaptive potential of the species
 Productive potential of the species
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