comprendre

—
<4

|
chytridiomycose amphi

18
—

Jnesapprocnes transdads

38eme rencontre GEEFSM, 2021

'''''''

Hugo Sentenac (DVM, MSc, PhD candidate LEFE UMR 5245) _ e
ﬂ m y @Hsentenac hugo.sentenac@toulouse-inp.fr &:EG[ON\EC "_ﬁ fonctionnelle

éfaf/"’

GLOBAL CHANGE IN MOUTAINE et envirchnament



™ Introduction

Fonds pour
la Recherche

Scheele, B. C. et al. Amphibian fungal panzootic causes catastrophic and ongoing loss of biodiversity. Science 363, 1459-1463 (2019).
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Fig. L Global distribution of chytridiomycosis-associated amphibian
species declines. Bar plots indicate the number (N) of declined species,
grouped by continental area and classified by decline sewerity. Brazilian
species are plotted separately from all other South American species
{South America W) Mescamerica includes Central America, Mexico, and
the Caribbean lslands; and Oceania includes Australia and New Zealand.
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No declines have been reported in Asia. n, total number of declines by
region. [Photo credits {clockwise from top left): Anaxyrus boreas, C.
Brown, U.S. Geological Surwey; Afelopus varius, BG.; Salamandra salaman
dra, D. Descouens, Wikimedia Commeons; Telmatobius sanborni, |.D.IR;
Cycloramphus boraceiensis, L.ET; Cardoglossa melanogaster, MH.; and
Pseudophryne carobaree, C. Doughty]

-impact sur le fonctionnement des écosystemes...

-Notamment de montagnes !

-Amphibiens = sentinelles + lien entre mondes aquatiques et terrestres
-Menacés (>40%) en partie par maladies infectieuses émergentes
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Disease-Driven Amphibian Declines
Alter Ecosystem Processes
in a Tropical Stream

M. R. Whiles,'* R. O. Hall Jr.,* W. K. Dodds,” P. Verburg,* A. D. Huryn,”
C. M. Pringle.” K. R. Lips,” S. S. Kilham,” C. Colén-Gaud.” A. T. Rugenski.'
S. Peterson,' and 5. Connelly®

BIODIVERSITY LOSS

Tropical snake diversity collapses after widespread
amphi bian Ioss setmae 3E7, 814-816 (2020) 14 February 2020

Elise F. Zipkin', Graziella V. DiRenzo™, Julie M. Ray’, Sam Rossman™*, Karen R. Lips®
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W Batrachochytrium dendrobatidis @d)

x X X X x X

Décrit en 1999, Longcore et al.

Champignon aquatique avec zoospore, sans hyphe

Parasite intracellulaire tissus kératinisés des amphibiens
Hyperplasie, hyperkératose

Perturbation osmorégulation = mort souvent sans signe clinique

spectre >1000 especes, susceptibilités différentes
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Fig.9 Infaction cycle hochytrium dendrobstidls in 2 susceptible host. The endobiotic lifecycle Includes succe:
I L thalll spread to the deeper skin layers, upward migeation by the differentiating
release 2005pof t N suri

Van Rooij, et al. Amphibian chytridiomycosis: a review with focus
on fungus-host interactions. Veterinary Research 46, 137 (2015).
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O’Hanlon, S. J. et al. Recent Asian origin of
chytrid fungi causing global amphibian
declines. Science 360, 621-627 (2018).

£ K A

w

Propagation anthropique
Origine péninsule coréenne
Bd GPL

Bd maintenant présent partout ou

amphibiens vivent

% Transmission directe et indirecte

Other environmental
factors

= UV exposure

= Moisture

= Agrochemicals

Limnology

= Salinity

= Moving or standing
water

Amphibian community
= Tolerant species

= Larval reservairs

= Community diversity

Epidémiologie complexe

Alternative hosts

= Crayfich

= Passive vectors (for example,
aquatic waterbirds)

Climate

= Temperature
= Altitude

= Rainfall

* Seasonality
= El Nifo
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Virulence factors

= Proteases

= Putative: lectin-like carbohydrate-binding
molecules, Crinkler-like proteins (Bd),
expanded tribes 1and 4 (Bsal), secreted
proteins

= Putative: immunosuppressive factors

Genome plasticity

= Chromosomal copy number variation

= Repetitive elements (Alu elements, long
terminal repeats, etc)

Co-infections
= Ranavirus

= Bacterial dyshiosis

bacteria
= Commensal fungi
= Aquatic
micropredators
(for example,
Paramecium spp.)

Life history and behaviour

= Previous e ure and
evolution of resistance

= Life history

= Behavioural adaptions
ftor example, basking)

adaptive immunity
= Antimic mbial peptides
= Adaptive immuni

ty
= Major histocompatibility loci

Fisher, M. C. & Garner, T. W. J. Chytrid fungi and global
amphibian declines. Nature Reviews Microbiology 1-12 (2020)
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Scheele, B. C. et al. Amphibian fungal panzootic causes catastrophic and ongoing loss of biodiversity. Science 363, 1459-1463 (2019).
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Fig. L Global distribution of chytridiomycosis-associated amphibian
species declines. Bar plots indicate the number (N) of declined species,
grouped by continental area and classified by decline sewerity. Brazilian
species are plotted separately from all other South American species
{South America W) Mescamerica includes Central America, Mexico, and
the Caribbean lslands; and Oceania includes Australia and New Zealand.
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No declines have been reported in Asia. n, total number of declines by
region. [Photo credits {clockwise from top left): Anaxyrus boreas, C.
Brown, U.S. Geological Surwey; Afelopus varius, BG.; Salamandra salaman
dra, D. Descouens, Wikimedia Commeons; Telmatobius sanborni, |.D.IR;
Cycloramphus boraceiensis, L.ET; Cardoglossa melanogaster, MH.; and
Pseudophryne carobaree, C. Doughty]

-Impliquée dans le déclin d’au moins 501 especes (dont 1 par Bsal)
-Cause proximale présumée de lI'extinction d’au moins 90 especes
-impact sur le fonctionnement des écosystemes
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Disease-Driven Amphibian Declines
Alter Ecosystem Processes
in a Tropical Stream

M. R. Whiles,'* R. O. Hall Jr.,* W. K. Dodds,” P. Verburg,* A. D. Huryn,”
C. M. Pringle.” K. R. Lips,” S. S. Kilham,” C. Colén-Gaud.” A. T. Rugenski.'
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BIODIVERSITY LOSS

Tropical snake diversity collapses after widespread
amphibian loss

Elise F. Zipkin', Graziella V. DiRenzo™, Julie M. Ray’, Sam Rossman™*, Karen R. Lips®

seienie BET, 814-816(2020) 14 February 2000
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¥ Et en Europe continentale ? M

* Pefalara Natural Park, Sierra de Guadarrama, Espagne (768 ha, 1800-2430 m)

Alytes obstetricans
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Bosch, J. et al. . Evidence of a chytrid fungus infection involved in the decline of the common
midwife toad (Alytes obstetricans) in protected areas of central Spain. Biological conservation
97, 331-337 (2001).



™ Epidemiologie péninsule ibérique
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le C [/—\ LQ _j 1 [ r r |_ PJ___‘J Susan F. Walker,"* Jaime Bosch,’ .
Virgilio Gomez,” Trenton W. ). © o 0®) %@.
Ecology Letters, (2010) 13: 372-382 doi: 10.1111/j.1461-0248.2009.01434X .04 Andrew A 0 ce 5 mc?%
LETTER IEunrlir':gh.'-.!rll,‘1 Dirk 5. Schmeller,* oow
. . . . Miguel Ninyerola® Daniel A. O
Factors driving pathogenicity vs. prevalence of Henk,! Cedric Ginestet,” +
- : . g . : Christian-Philippe Arthur® and o 9 .
amphibian panzootic chytridiomycosis in Iberia Matthew C. Fisher'* 6o O
(o]
CE

100 Km
—

74 populations d’Alytes obstetricans suivies

Bd = généraliste, persiste partout ou introduit et ou il y a des
amphibiens

Infection # maladie

 Solide association entre altitude et mortalités massives due a la
chytridiomycose amphibienne chez Alytes obstetricans (>1600m)

* Récente introduction d’un seul genotype de Bd dans les Pyrenées
(cluster)



¥y Epidéemiologie lac d’Arlet (vallee d’Aspe)

(1986m), 3 hotes, 7 ans de suivi

(limate forcing of an emerging
pathogenic fungus across a montane
multi-host community

Frances C. Clare™, Julia B. Halder?, Olivia Daniel’, Jon Bielby',
Mikhail A. Semenov®, Thibaut Jombart, Adeline Loyau®®’,

Dirk S. Schmeller®®, Andrew A. Cunningham', Marcus Rowcliffe!,
Trenton W. ). Gamer!, Jaime Bosch® and Matthew C Fisher?

-Importance traits d’histoire
de vie

-Importance de la structure
de la communauté

-Importance des facteurs

climatiques

Par quels mécanismes le
climat impacte-t’il?

. Enzootic . Epizootic

Map of study sites
FRANCE

=.Pyrenees

—

FRANCE SRANTEL -

Puits d’Arious

Arlet

Alytes obstetricans maintained a
high prevalence of infection
independent of time of spring thaw.

perennially overwintering midwife
toad larvae act as a year-round
reservoir

robust temporal association between
the timing of the spring thaw and
Bd infection in two host species
(Rana temporaria, Bufo spinosus)
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Table 2. Visual estimates of live amphibian abundance+less than 100;
++100—1000; +++ more than 1000.

Ao OW Ao Rt Bs
year  tadpoles Mets Mets Mets
2008 - - - -
2009 —— - - ——
2010 - - - -
011 - - - ++
W12 - - - -

s 4+ 44 +++

==

2014 - - +++



¥y Pyréneées: projet P3 et GIoMEc m

Lacs infectés avec persistence, faible
prevalence d’infection (bleu)

* Clusters Vallée d’Aspe (Lescun, toujours infecté) + Néouvielle (résolu?)

e Pas de difference de virulence

* Populations d’Alytes obstetricans semblent assez proches génétiquement Lacs infectés avec déclin, forte
 Alors pourquoi différence de dynamique entre lacs? prévalence (rouge)
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Ansabere e =Sooiabe e :‘_ s
@ Puits d’Arious = . Figueres
Enzootic .Epizootic i
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@®» Facteurs environnementaux biotiques

Current Biology 24, 176-180, January 20, 2014 ©2014 Elsevier Ltd All rights reserved http://dx.doi.org/10.1016/j.cub.2013.11.032

Microscopic Aquatic Predators

Strongly Affect Infection Dynamics
of a Globally Emerged Pathogen
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™ Pollution

Concentration en polluants (mg/g)
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Pastoralisme, dégradation, eutrophisation
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* Mirg, A. et al. Large negative effect of non-native trout and minnows on —
Pyrenean lake amphibians. Biological Conservation 218, 144-153 (2018). ) —
* Mird, A. & Ventura, M. Introduced fish in Pyrenean high mountain lakes: 3 s r'a /.’"”“
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™ Microbiote cutané des amphibiens (1)

ARTICLE
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™ Biofilms: un autre facteur biotique ?
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* Sentenac et al. (2021), The significance of
biofilms to human, animal, plant and
ecosystem health, Functional Ecology, in press

* Biofilms: most dominant & productive mode
of microbial life on earth, essential in
mountain freshwater ecosystems



™ Biofilms: un autre facteur
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Composition barplots of all samples
all ASV stacked, colored by Phylum
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» Conclusions
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Liens entre biodiversité, environnement et santé animale (et écosysteme)
Collaboration vétérinaire, écologues (animale, communauté, microbienne), démographe, généticien etc.
Importance des amphibiens dans les écosystemes de montagne

Pollution, degradation habitat, changement climatique, + maladies émergentes
Ranavirus + Batrachochytrium salamandrivorans = ? + co-infection

Risque pour especes endémiques de montagne: Calotriton des Pyrénees, de Montseni, Salamandre de Lanza,
Salamandre noire

©F. Serre Collet

e Merci a Dirk Schmeller, Adeline Loyau, Oliver Machate, Judith Laufer, Adriana Bernardo-Cravo
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w Classes préparatoires(Dijon, 2008-10) +
w Ecole vétérinaire(Lyon,2010-15) 4

w Thése: Causes de non-éclosion chez Circus cyaneus
¥ Pratique vétérinaire mixte(2015-18)*
w¥ MSc Wild Animal Health (London, Santiago, 2018-19)+

w Projet de recherche: Probabilité de détection de Batrachochytrium dendrobatidis (Bd) chez Rhinoderma
darwinii

¥ PhD (Laboratoire Ecologie fonctionnelle et Environnment, Toulouse (UMR 5245),
en cours 2019-2022)

w Biofilms benthiques des lacs pyrénéens et relations avec la dynamique d’infection par Bd
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