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Culicoides-borne viral diseases

see Furse et al 2015 AnnRevEnt.
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Epizootic hemorrhagic disease virus (EHDV)  Akabane virus (AKAV)
African horse sickness virus (AHSV) Oropouche virus (OROV)



Culicoides-borne viral diseases

see Furse et al 2015 AnnRevEnt
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Recent changes in geographical distribution
and epidemiology.



Unexpected disease incursions

Two midge-borne viruses
that emerged in Northern Europe.



Unexpected disease incursions

2006-2008:

Exotic
Bluetongue

Virus (BTV)



Unexpected disease incursions
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Midge-borne disease systems

are dynamic and complex

* new Culicoides species and
* new hosts implicated in arbovirus transmission

* Increasing evidence that wildlife plays a role
in livestock disease dissemination and
maintenance



Midge-borne disease systems
are dynamic and complex

High infection prevalence of BTV and sustained
viraemia in red deer suggests they act as reservoirs
for bluetongue disease in Southern Europe.



Knowledge gaps

Vectorial capacity of some Culicoides are not fully
understood:

* some key vector species difficult to ID » sparse
information on seasonal abundance dynamics



Knowledge gaps

Vectorial capacity of some Culicoides are not fully
understood:

~ Obsoletus group

first BTV isolation
from C obsoletus
was from a Cypriot
specimen




Vectorial capacity of some Culicoides are not fully
understood:

* some key vector species difficult to ID sparse
information on seasonal abundance dynamics.

* feeding behaviour of potential midge vectors not
fully understood for all landscape contexts,
especially with regards to wildlife.



Vectorial capacity of some Culicoides are not fully
understood:

* some key vector species difficult to ID sparse
information on seasonal abundance dynamics.

* feeding behaviour of potential midge vectors not
fully understood for all landscape contexts,
especially with regards to wildlife.

Seasonal movement patterns of wild deer populations
in agricultural landscapes are understudied.




Empirical field studies to

* assess midge community composition in areas
used by domestic and wild ruminants
(sheep, roe and red deer)

* quantify relative host preferences and biting
rates of Culicoides species for sheep & deer

Aim: to identify indigenous bridge vectors
and hosts.



Ecological modelling

* of the dynamics of midge populations
* landscape use by hosts

* identify where and when wild and domestic
ruminants and key vectors overlap

Aim: to predict midge-borne disease
transmission risk ha
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At least 94 light trap
catches per host
habitat type were
processed




50,610 midges from 289 light trap
catches IDed morphologically




www.iikculicoides.net

How to use IIKC ?

I1HKC -> Windows (download

the two files and run

Setup_lIK exe):
Setup IIKC
-> Linux: IKC tgz /—> MacOs: |IKC zip

Setup Xper

An Interactive Identification Key for
‘ (Diptera: Ceratopogonidae) from tf
EN
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How to cite IIKC ?

~ Mathieu B., Cétre-Sossah C., Garros
C., Chavernac D_, Balenghien T., Carpenter
S., Setier-Rio ML., Vignes-Lebbe R., Ung
V., Candolfi E., Delécolle JC. Development
and validation of IIKC: an interactive
identification key for Culicoides (Diptera: The dat



25 Culicoides species caught

19 of these were found
near sheep, red and roe deer

pulicaris

® punctatus
unknown
univittatus
riethi
newsteadi
maritimus group
halophilus
furcillatus
circumscriptus

M segnis
riouxi
reconditus
pictipennis

B festivipennis
clastieri

® brunnicans

W achrayi
kibunensis
delta/grisescens
impunctatus

B dewulfi
chiopterus

B scoticus
obsoletus ss.

B obsoletus/scoticus



Diversity of midge populations

Red deer Roe deer Sheep
n=26,536 n=34,986 n=117,492

Similar community composition

® pulicaris

® punctatus
unknown

B univittatus

¥ riethi
newsteadi

® maritimus group

® halophilus
furcillatus

M circumscriptus

M segnis

B riouxi

¥ reconditus
pictipennis

W festivipennis

W clastieri

W brunnicans

W achrayi

M kibunensis
delta/grisescens

¥ impunctatus

B dewulfi
chiopterus

W scoticus

W obsoletus ss.

W obsoletus/scoticus



W pulicaris - pulicaris

® punctatus DUNCTAts '

M kibunensis
delta/grisescens
impunctatus

B dewulfi
chiopterus Obsoletus Obsoletus

W scoticus group group
obsoletus ss.

M obsoletus/scoticus

NMDUNCLATU

Red deer Roe deer Sheep
n=26,536 n=34,986 n=117,492

All 7 potential vectors of BTV in northern clines
were present in all habitat types.



Abundance — C obsoletus/scoticus

* Most abundant in all
habitats

* Abundance significantly
higher in sheep habitat
than in roe (P:<0.001) &
red deer (P: <0.001)

~.
Roe deer Red deer

DNA barcoding to ID females to species level



Abundance - C pulicaris

Abundance significantly higher in sheep habitat than
in roe (P:<0.001) & red deer (P: <0.001)



Abundance significantly higher in roe habitat than
red and sheep habitat (both P: <0.001)



* Three putative vectors, C. obsoletus/scoticus and
C pulicaris are highly abundant all three habitats.

* These 3 species have a broad host range and feed
on different livestock species as well as deer.

* This host range overlap suggests there is potential
for these midges to act as bridge vectors and
transmit pathogens between domestic and
wild ruminants.



~ Summer 2016: field expenmént to
thintlfyq( relative host preferences of
Culicoides species for sheep versusred deer.
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* Not previously been assessed in an European

agricultural habitat.
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20 min biting/engorgment



"” “Iliﬂul ;fn“!” N“ !| Mlllllll ""ﬂlﬂﬂlﬁlﬂlllll lllHWllhl!lIln




1 A - -
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* At least 13 midge species are on the wing

* The highland midge C impunctatus dominates
drop tent & light trap catches

* Putative BTV vectors C pulicaris and Obsoletus
group species also abundant

* Obsoletus group males are all C scoticus (so far)



* Habitat dominated by sheep, roe & red deer support
populations of several putative Culicoides vectors,
some of which are highly abundant in all habitats.

* Possibility of those with a broad host range to act as
bridge vectors between wild and domestic ruminants.

* Host preference parameters from the biting rate
experiment will inform disease transmission models.



Environmental models of seasonal landscape use by

midge vectors,
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