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Biology of Disease Vectors Black IV & Kondratieff, 2005 

1.000.000 insect species already 
described, representing        

10-30% of existing insect species. 

10.000.000.000.000.000.000 
insects alive at any time point 

Great Taxonomic and Ecological 
Diversity 

Insect́s Variability 

Great Importance: 
Huge biomass, Impacts on 

Agriculture, and .... 



Hematophagy evolved 
independently at least 21 times 

Biology of Disease Vectors Black IV & Kondratieff, 2005 

Insect́s Variability 

Great impact on human 
health 

Chagas 

Black Pest 
Dengue  
ChKV 
ZV 
Malaria 

Leishmania 
Lyme Disease 

Ehrlichiosis. 

Relapsing fever 
Trench fever, 
Epidemic typhus 



Anopheles gambiae 

Anopheles stephensi 

Anopheles albimanus 

Anopheles aquasalis 

Anopheles arabiensis 

Anopheles atroparvus 

Anopheles christyi 

Anopheles culicifacies A 
Anopheles darlingi 

Anopheles funestus 

Anopheles coluzzii 

Anopheles stephensi 

Anopheles dirus 

Anopheles epiroticus 

Anopheles farauti 

Anopheles freeborni 

Anopheles koliensis 

Anopheles maculatus B 

Anopheles melas 

Anopheles merus 

Anopheles minimus 

Anopheles nili 

Anopheles punctulatus 

Anopheles quadriannulatus A 

Malaria 

218 genomes /60 in VB 
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Culex quinquefasciatus 

Ixodes scapularis 

Triatoma infestans 

Aedes aegypti 

Phlebotomus papatasi 

Rhodnius prolixus 

Lutzomyia longipalpis 

Glossina morsitans 

Pediculus humanus 

Aedes albopictus 

Biomphalaria glabrata 

Cimex lectularius 

Dermacentor variabilis 

Musca domestica 

Ornithodoros turicata 

Simulium exiguum 

Simulium vittatum 

Stomoxys calcitrans + 5 Glossina 

+ 8 Glossina 

Schistosoma mansoni. 

It is not a vector 
Recently shown to 
transmit T. cruzi 

Arican trypanosomiasis 

African Sleeping sickness 

Leishmania 

 Trench fever, 
Bartonella 
quintana  

Dengue, ZV, CHKV, YF... 

Onchocerciacis. 

VSV to cattle. 

Lymphatic filariasis  
St. Louis encephalitis virus  
West Nile virus 

Lyme DIsease. 

Chagas Disease 

Several 
Bacteria:Rocky 
Mountain spotted 
fever and tularemia 

Borrelia turicatae, 
relapsing ever 

They are not vectors 
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DNA-based technology has made it possible to re-create a 
άƴƻǾŜƭ ǎȅǎǘŜƳŀǘƛŎǎέ based on the άƛƴŦƻǊƳŀǘƛƻƴέ ƻŦ ǘƘŜ 
eukaryotic genomes: 
 
  

Insect Genomics 

 
ÅGenome size, 
 
ÅGenome components,  
 
Å Synteny 
 
Å9ǾƻƭǳǘƛƻƴΧ 



Genome Size 

Genome size varies widely among insect species with up to 
250-fold differences in C-values (8-fold across mosquito 
species) due to species-specific complexities in repetitive 
sequences (repeatome) 

Animal Genome Size Data: 
www.genomesize.com  Cytogenet Genome Research;147:217ς239 , Canapa et al. 2015 

http://www.genomesize.com/


Current Opinion in Insect Science, 7 :1ς7 Maumus et al, 2015 

Genome Sizes and Components 



The repeatome comprises a wide diversity of genetic features 

including:  

 - Transposable Elements,  

 - Endogenous viral elements,  

 - Tandem repeats,  

 - Segmental duplications,  

 - Ribozymes,  

 - Multi -copy gene families.  

Since the majority of the repeatome is not under    selective 

constraints, it accumulates mutations and indels.  

Genome Components 



The understanding that not only genes, but many different 

kinds of elements constitute genomes changed the view 

from a slowly or even fixed genome Ą to the idea of a 

genome that can undergo many transformations, on a large 

or small scale, depending on the evolution of the different 

types of sequences constituting it. 

Genome Evolution 



Transposable Elements 
 

Moderately repetitive DNA sequences that have the ability to 

move about the genome and to duplicate themselves in the 

process. They represent significant portion of most eukaryote 

genomes, including insects. 

 

Their mobility and ability to replicate independently of their 

host genome, using either an RNA or DNA intermediate make 

them dynamic components of the genome with the potential 

to have major impacts on the genomic landscape at both genic 

and chromosomal levels. 

 



Transposable Element 

Genome Components 



Transposable Elements 

Classification 

Molecular Phylogenetics and Evolution 86: 90ς109 Piégu et al 2015 

- Order 

- Superfamily 

- Family 

- Subfamily 
Wicker et al, 2007 



Cytogenet Genome Research;147:217ς239 , Canapa et al. 2015 

Transposons, Genome Size, and Evolutionary Insights in Animals  
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