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Adiverse and
widespread genus
with more than
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THE BITING MIDGES: Culicoides
(Diptera: Ceratopogonidae)

: SPAIN
> 80 species

present in Spain



MINUTE SIZE (1 — 3 M)

Diptera:
Ceratopogonidae










ONLY FEMALES FEED ON BLOOD




NULLIPAROUS FEMALES




ENGORGED FEMALES




PAROUS FEMALES

ENGORGED



Vectors of
human, livestock
and wildlife
- pathogens causing
important diseases
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SOME LIMITATIONS

1) Engorged
females are
gold!

Tomas et al. 2008. Animal Behaviour









SOME LIMITATIONS

2) Degraded DNA and extraction procedures

Martinez-de la Puente et al. 2013. Malaria J



SOME LIMITATIONS

1 day 2-3 days

100 ’

m =S5

B Ciagen

(00]
o

(o))
o

AN
o

p—
X
—
()]
(7]
Q
J
(&)
-
(7))
o
0
=)
©
1
=
=)
(=
Q
S

N
o

Martinez-de la Puente et al. 2013. Malaria J

Blood meal digestion status
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SOME LIMITATIONS

3) The cost of PCR amplification and ~
sequencing is high




BLOOD MEAL IDENTIFICATION

DNA isolation and amplification:

Species specific primers

|dentification without
sequencing (reduced costs)

Limited host range
identification

Universal primers

Broad host range

Elevated cost of sequencing
(large sample size)



BLOOD MEAL IDENTIFICATION

DNA isolation and amplification:
Mitochondrial COl, gene 758 bp

Universal primers

Broad host range

Elevated cost of sequencing
(large sample size)

Alcaide et al. 2009. Plos One
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Canary Islands has one of the highest densities of small
ruminants per hectare in Europe
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It is essential to maintain vigilance of Culicoides vectors

The study the feeding pattern of C. obsoletus is a potentially
important factor in BT virus transmission in case of introduction
into the archipelago.



Culicoides (Avaritia) obsoletus complex

126 blood-fed females were found to have fed on mammals
in the Canary Islands:

-

TENERIFE

} CANARIA

) Goats 40 31
Sheeps 4 1
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Vectors
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Hosts ., Vectors Blood meal
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An active BT surveillance
programme and sanitary
laws regarding air and sea

transport of potentially
contaminated insects and
livestock must be enforced!!
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v' 1,360 individuals
from 31 species

v'45 different host
species identified:
33 bird and ¥

12 mammal QN
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CURRENT Culicoides KNOWLEDGE

C. chiopterus

C. dewulfi

C. obsoletus
Obsoletus group
. scoticus

. circumscriptus
. salinarius
deltus
grisescens
impuctatus
lupicaris
newstadi
pulicaris
ulicaris group
punctatus
parroti

riethi

. alazanicus
brunnicans

. clastrieri

. duddingstoni
. festivipennis

. furcillatus
griseidorsum
kibunensis
pictipennis
picturatus
poperinghensis
semimaculatus
vexans

. achrayi

. pallidicornis

. reconditus
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And
occasionally,
on humans!!!




W' FEEDING PREFERENCES
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69% of the variance of the feeding pattern of Culicoides species
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Species of
Culicoides
phylogenetically

| related
tend to feed
on the same
vertebrates
class.

,
k4

-

(Image from IIKC)



Next steps?

Studies on additional individuals and species
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v Most species with less than 15 individuals identified
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Next steps?

Studies on additional individuals and species:

v Most species with less than 15 individuals identified
v’ Studies on > 45% species from Europe are lacked

v’ Few studies on natural habitats
v’ The case of C. imicola
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Culicoides (Avaritia) imicola

Vector of
diseases such as
Bluetongue (BT)

and African horse

100 0 10°E 20°E 30°E 40°E

West Palaearctic distribution map sickness (AHS)

(Image from IIKC)



Culicoides (Avaritia) imicola

Potential distribution following predictive models:
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Guichard et al. 2014. PLoS One



Culicoides (Avaritia) imicola

Potential distribution following predictive models:

Guichard et al. 2014. PLoS One



Since 1998, C. imicola (with C. obsoletus and C. pulicaris)
has been associated with BT outbreaks in Europe!

= BTV-1
m BTV-2
m BTV-4
=svs  CYprus,
= BTV-9
= BTV-15 Greece,

O BTV-16

Saegerman et al. 2008. Emerging Infectious Diseases



Hosts are grouped according to their relevance in the
epidemiology of BT and AHS
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Hosts are grouped according to their relevance in the
epidemiology of BT and AHS
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The origins of the bloodmeals of 45 C. imicola females
were identified to species level

o ﬁ
21
n Ny

Goat
Sheep

Horse 5 m

Cow 4 H
Human 3 v

Dog 1

A



Molecular tools represent a key
factor in studies on the \
feeding preference
patterns of .
Culicoides
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