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-‐ 	  ≈	  3,500	  mosquito	  species	  
-‐ 	  ≈	  90	  indigenous	  species	  in	  Europe	  
	   *	  ≈	  39	  in	  Austria	  
	   *≈	  50	  in	  Germany	  
	   *	  ≈	  65	  in	  France	  	  



Tiger	  mosquito:	  
an	  invasive	  species	  

Europe	  
1979:	  Albania	  
1990:	  Italy	  
1999:	  France	  
2001:	  Serbia,	  Montenegro	  
2003:	  Switzerland,	  Greece,	  Israel	  	  
2004:	  Belgium,	  Spain	  
2005:	  Netherlands,	  Slovenia,	  CroaJa,	  Bosnia,	  Herzegovia	  
2007:	  Austria,	  Germany	  	  

Americas	  
1983:	  Trinidad	  
1985:	  USA	  
1986:	  Brazil	  
1988:	  Mexico	  
1995:	  Cuba,	  Guatemala,	  Honduras,	  El	  Salvador	  
1997:	  Bolivia	  
1998:	  ArgenJna,	  Colombia,	  Paraguay	  
2002:	  Panama	  
2003:	  Nicaragua	  

Africa	  
1991:	  Nigeria,	  South	  Africa	  
2000:	  Cameroon	  
2001:	  Guinea	  	  
2006:	  Gabon	  



Bortel	  et	  al.	  2014.	  Euro	  Surveill	  





✓Temperature	  changes	  

✓Rainfall	  

✓UrbanizaJon	  

✓Land	  use	  and	  deforestaJon	  

✓IrrigaJon	  and	  water	  storage	  

✓Chemical	  polluJon	  

✓Increase	  trade,	  travel	  

Global	  change	  drivers	  



•  No	  vaccine	  against	  a	  large	  majority	  of	  mosquito-‐borne	  diseases	  

•  Major	  strategy	  to	  limit	  transmission	  based	  on	  vector	  control	  
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! Vectorial pathosystem = V + P + R + H + E + M 



What	  do	  health	  and	  environmental	  	  decision	  makers	  
and	  stakeholders	  expect	  from	  entomologists,	  

microbiologists,	  ecologists	  …	  	  



Demonstrate	  and	  characterize	  the	  biological	  invasion	  and	  adaptaJon	  of	  mosquitoes	  and	  
associated	  infecJous	  risks	  under	  global	  changes	  (anthropizaJon,	  lande	  use,	  climate)	  

ScienYfic	  quesYons	  to	  answer	  

GC-‐INVAMOFECT	  scienYfic	  objecYve	  

Mosquito	  models	  
Aedes	  albopictus	  and	  Aedes	  (Ochlerotatus)	  japonicus	  
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Sequence	  Databases	  





Sampling and describing spatiotemporal distribution of targeted 
mosquitoes (Ae. albopictus, Oc. japonicus) under environmental 
parameters (climate, land use, anthropogenic activities) 

WP1 – MOSQUITO ECOLOGY & PREVALENCE 
Leaders:	  Didier	  F	  &	  Sven	  K	   	   Partners	  involved:	  all	  	  

Task 1 
Mosquito sampling & 

occurrence data 

Task 2 
Ecological site 
characterization 

ComparaYve	  analysis	  and	  provide	  samples	  to	  other	  WPs	  

-‐ 	  New	  sampling	  
-‐	  Historical	  collecJon	  

-‐ 	  Record	  data	  



WP2 – MOSQUITO MICROBIAL METAGENOMICS 
Leader:	  Claire	  VM	   Partners	  involved:	  all	  

 To use NGS technologies to provide taxonomic and functional 
diversity data, gathered from studies of the relationship between 
mosquito, its associated microbiota and environmental conditions. 

Task 1 
Genotyping of 

mosquitoes 

Task 2 
Microbial 

metataxogenomics 

Task 3 
Microbial 

metatranscriptomics 

ComparaYve	  analysis	  



WP3 – MOSQUITO-BORNE PATHOGEN COMMUNITY 

Leaders:	  Hans-‐Peter	  F	  &	  Dmitri	  L	   Partners	  involved:	  all	  

Task 1 
Pathobiome 
identification 

Task 2 
Specific screening & 
prevalence of known 

pathogens 

NGS	  sequencing	  Tech	  
(virome,	  bacteriome,)	  

NGS	  sequencing	  Tech	  
Generic	  primers	  

(Alpha,	  Flavi,	  Paramyxo	  …)	  

ComparaYve	  analysis	  



WP4 – MICROBIAL INERFERENCE ON ADAPTIVE LIFE 
HISTORY TRAITS & VECTOR COMPETENCE 

LeaderS:	  Fred	  S	  F	  &	  Patrick	  M	   	   Partners	  involved:	  all	  

 To perform experimental approach for deciphering the impact of 
bacterials symbionts on mosquito adpative life history traits and 
competence 

Task 1 
Microbiota & 

phenotypic plasticity 
Mosquito bacteria symbiosis 
& temperature 

Mosquito bacteria symbiosis 
& pollution (ammonia) 

Task 2 
Microbiota & vector 

competence 

 Experimental infection 

ComparaYve	  analysis	  



WP5 – MODELLING, INTEGRATION, PREDICTION, 
DECISION-MAKING, TOOLS 

LeaderS:	  Sven	  K	  &	  D	  Ayala	   	   Partners	  involved:	  2,	  3,	  4	  

Task 1 
Ecological niche 

modelling 

Task 2 
Microbiota diversity & 

local adaptation 

ComparaYve	  analysis	  



WP1 – Task 1 Sampling, monitoring maps 



Adult	  trapping	  by	  BG-‐senYnel	  



"  27	  permanent	  +	  13	  non-‐permanent	  sampling	  sites	  (sampled	  every	  second	  
week	  for	  24h)	  

"  UnYl	  mid.	  Sep.	  2014	  –	  8,246	  female	  mosquitoes	  

"  21	  species	  out	  of	  5	  genera	  
"  Most	  abundant	  mosquito	  genera	  were	  Aedes/	  Ochlerotatus	  (4996	  

individuals),	  followed	  by	  Culex	  (1784	  individuals),	  Coquille6dia	  (1278	  
individuals),	  Anopheles	  (187	  individuals)	  and	  Culiseta	  (1	  individual).	  	  

"  Invasive	  species	  examined	  in	  2014:	  Anopheles	  hyrcanus	  





Gut	  

DissecJon	  

DissecJng	  mosquitoes	  in	  BSL2	  -‐	  ©	  G.	  Minard	  



"  ORF	  –	  heute	  
Österreich	  

"  Presse	  
"  Ö1-‐Ö3	  Radio	  
"  Radio	  Wien	  

"  Biorama	  

"  NÖN	  
"  Universum	  

Sequence	  Databases	  



Thank	  you	  for	  your	  aienYon	  



hip://gc-‐invamofect.univ-‐lyon1.fr	  


