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Why a Global One Health Approach?

Vector-borne veterinary disease.

Transmission via midges

« Schmallenberg virus (SBV: Orthobunyavirus, Bunyaviridae; ssRNA virus)

« Bluetongue virus (BTV: Orbivirus, Reoviridae; ds RNA virus)
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Why a Microbiome Solution?

Microbiome Research

« Microbial composition
« Microbial functioning (metagenomics)

Next Generation Sequencing
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Midge (Culicoides) species

Laboratory-reared species:
« C. sonorensis
e C. nubeculosus

A Life stages
W AN A -

. s
eggs —— larvae (14) =k pupae — newly emerged adults —s six-day-old adults

B Environment * W

Farm

Farm Wwetland

! {11 !m.... .
-

UNIVERSITY & RESEARCH

iooyears
1918 — 2018

Wild species: Cullicoides species from the
Obsoletus group:

 C. obsoletus s.s.

+ C. scoticus

« C. dewulfi

« C. chiopterus



Role of midgut microbiota on virus transmission
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Amplicon sequencing
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PCR amplicification of the 16S rRNA V4 region (291 bp)
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Axis 1: 9.0% of the total variance
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Microbial community development lab-reared species
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Microbial composition lab-reared species

Culicoides nubeculosus Culicoides sonorensis
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Lab-reared versus wild caught species

A Lab-reared and field-collected Wetland species
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Axis 2: 10.6% of the total variance

o
o C. alazanicus
C. festivipennis

: &y C. kibunensis
- . pictipennis
L] Fiﬂld—ﬂﬂll&ﬂt&t‘ln@ ' C. punctatus

() Lab-reared A MNominal Predictors

Axis 1: 3.9% of the total variance Axis 1: 21.6% of the total variance

WAGENINGEN %
UNIVERSITY & RESEARCH

iooyears
1918 — 2018




Microbial composition in midges

Laboratory-reared species * Acetobacteriaceae (Asaia)

. Proteobacteria; Alphaproteobacierna; Acetobacterales; Acefobacteraceae; Asaia

. Proteabacteria; Alphaprotechacteria; Rickettsiales; Ricketisiaceas; Ricketisia

| Proteobacteria; Gammaproteobacteria; Pseudomonadales; Pseudomonadaceae, Pseudomonas
Proteobacteria; Alphaproteobacternia; Rickelisiales; Anaplasmataceae
Bacteroidetes, Bacteroidia; Cylophagales; Amoebophilaceae, Candidatus_Cardinium
Proteobacteria, Gammaproteobacteria; Belaproleobacieriales; Burkholderiaceae
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceas

. Proteabacteria; Alphaprotecbacteria; Rickettsiales; Anaplasmataceae; Wolbachia

. Proteobacteria; Alphaproteobacieria; Acetobacterales; Acelobacteraceae

. Proteobacteria, Gammaproteobacteria; Betaproleobacleriales; Aquaspirillaceae; Aquaspirilium

. Proteobacteria; Alphaprotecbacteria; Sphingomonadales; Sphingomonadaceae; Sphingomonas

[l Other Taxa
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Field-collected species from wetlands

Relative frequency (%)

C. kibunensis
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Microbial composition Obsoletus group
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Core group Micro-organisms
Pseudomonas spp.,
Enterobacteriaceae,

Sphingomonas spp.,

Bacillus spp.

* Acetobacteriaceae (Asaia)

WAGENINGEN

UNIVERSITY & RESEARCH

iooyears
1918 — 2018

A Mominal Predictars

C. obsoletus 5.5. C. scolicus

. Protecbacteria; Alphaproteobacteria; Acetobacterales; Acetobacteraceae; Asaia
. Protecbacteria; Alphaprotecbacteria; Rickettsiales; Rickettsiaceae; Ricketisia
Proteobacteria, Gammaproteobacteria, Pseudomonadales; Pseudomonadaceae; Pseudormonas
Prateobacteria; Alphaproteobacteria; Rickettsiales; Anaplasmataceae
Bacteroidetes, Bacteroidia; Cytophagales; Amoebophilaceae; Candidatus_Cardinium
Proteobacteria; Gammaproteobacteria; Betaproteobacleriales; Burkholderiaceae
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceas
| Proteabacteria; Alphaproteobacteria; Rickettsiales; Anaplasmataceae, Wolbachia
. Prateobacteria; Alphaproteobacteria; Acetobacterales; Acetobacteraceae
Proteobacteria, Gammaproteobacteria; Betaprotecbacleriales, Aquaspirilaceae; Aguaspirillum
. Protecbacteria; Alphaprotenbacteria; Sphingomonadales; Sphingomonadaceae; Sphingomonas
[l Other Taxa
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Effect of microbiome manipulation on virus
transmission

Schmallenberg

Untreated % \”
Glucose .. 7\

C. nubeculosus  C. sonorensis

Antibiotic- \ ” \ ”
Glucose + 10 ppm penicillin treated - 7\

and streptomycin

Gut bacterial composition Virus susceptibility
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Effect antibiotics on microbial composition

Culicoides nubeculosus

Ais 20 11% of the lotal variance

foos 10 40% of the total vanancs

Culicoides sonorensis

Aais 20 18% of the total variance .

Az 1014 % of the tolal vanancs

Undreated
Anthiotic-treatad

A Mominal Predictors
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Urireated

B Frotecbacteria; Alpheproteckacieria; Acatobacterales; Acetobacteraceas; Asaia

I Protestactena; Alphagrotecbaciena; Sphingomonadales, Sphingomonadacess. Sohingponss
Proteobecteria; Gammaproteobactena: Pseudomonedales; Psesdomonadaceas; Fsaudomongs
Bactaroidetes. Bactarosdia, Flavobactariales, Wasksallacaae, Chiesaobachanum
Proteshacteria; Alphaprobecbacieria, Acetobaclerales; Acetobacteraceas
Actnabactena; Actinobactena; Micrococcales, Microbacteriaceas; Leucobacter

. Protaobscteria; Alphaprotecbacteria; Rickettsiales; Rickettaincaas; Ricketaia

B Protecbacteria; Alphaprobecbacieria, Rhizobisles, Rhizoblaceas, Allashizobiam-Nesrizoabirm-Pararizobium-Rivzodir
Proteobacteria; Alphaprotecbactera; Caulobacterales. Caulobacteraceas. Srevundnonas
Predeobacteria, Gammaproleabacteria, Belaproleckacleriales, Burkholderaceas, Delflia
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Effect antibiotics on SBV transmission
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* Microbial composition in the midgut of midges depend on:
1. Species type
2. Developmental stage

3. Habitat of origin/ food source

* Asaia spp. (Acetobacteriaceae) dominates bacterial

communities. Especially in lab-reared midges.

* Possibly related to food source (glucose)

* Role is, up to now, relatively unexplored

* Antibiotic treatment impact bacterial community
composition and SBV transmission

e What is the role of the microbiome on SVB transmission?
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