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 Arboviruses (Arthropod-borne viruses) 
◦ Flaviviridae 

 Dengue (1 to 4), Yellow fever, Zika … 

 

 

 

 

◦ Togaviridae 
 Chikungunya, Ross River… 

◦ All RNA viruses:  

 Genetic plasticity 

 Replication cycles in vertebrate hosts and arthropods 
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Guzman et al. 2010 



 History of DENV/arboviruses epidemics: 
 

◦ Earliest: second part of the XIXth century 
◦ World War II, first reported dengue pandemic 

(DENV-1) 
◦ Since the 70s, whole chains of DENV epidemics 

occurred in the Pacific and in NC 
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 Phylogenetic studies 
 

◦ Genotype definition: 

 Genetically distinct 

 Geographically based 

 Ex: DENV-1 = 5 genotypes (SE-Asia, Thailand, Malaysia, 
Pacific, American) 

 Ex: CHIKV = West Africa, Asian, East-Central-South Africa 

 

◦ Follow genotype introduction, replacement and 
extinction 
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 Example 
◦ DENV-2 epidemic in Americas 

 American to SE-Asian genotype replacement 

 Severity (DHF/DSS) linked to SE-Asian genotype (Rico-

Hesse et al., 1997) 

◦ Observation associated with: 
 Ae. aegypti infection rate higher for SE-Asian genotype 

 SE-Asian genotype replicate more efficiently in human 
dendritic cells 
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 CHIKV 
◦ 3 lineages: 

 West Africa 

 Asia 

 ECSA 

 

 Outbreaks 
◦ In the past: Africa-Asia 

◦ Re-emerged in 2006 in Indian Ocean Region and 
South-East Asia 

◦ Adaptation to Aedes albopictus/ ECSA mutation E1-
A226V  
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◦ Phylogenetic analysis 
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 DHS4263/HM045794

 CHIK31/EU564335

 SGEHICHD13508/FJ445511

 IND-GJ53/FJ000065

 IT07/EU244823

 SL-CK1/HM045801

 FR10/FR846305

 RE05/AM258995

 SC05/AM258991

 RE06/AM258994

 RE05/AM258994

 AF78/HM045822

 SE63/HM045821

 S27/AF369024

ECSA

 IN63/HM045813

 IN03/AY424803

 IN73/HM045788

 TH95/HM045787

 ET10/GU969242

 NC11/HE806461

 NC13/SN1167

 NC13/SN5988

 NC13/SN14936

 NC13/SN16440

 NC13/SN16786

Asian

 SE79/HM045815

 SE93/HM045819

 SE05/HM045817

West African

86

100

99

96

88

100

80

99

0.02

ML K2P, 1000 replicats, Partial E1 



◦ CHIKV-NC 2011, vector competence study on the 
local Ae. aegypti 
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 DENV 
◦ 4 antigenically distinct serotypes (DENV-1–4) 

(+5?)  

 Genotypes: genetically distinct within a serotype 

 

 DENV in NC 
 

 

 

 

 

◦ Unusual persistence of DENV-1 circulation in NC 
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 Phylogenetics studies 
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ML K2P, 1000 replicats, E gene 



◦ Introduction from Pacific (genotype IV) 

 French Polynesia, SPICs 

◦ Introduction from SE-Asia (genotype I) 

 ? 
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 VU10/180210-358

 NC10/070610-960

 NC10/150710-1096

 NC09/300509-13639

 NC08/140708-3629

 NC09/240109-772

 NC07/030507-418

 NC07/180407-286

 PF07/030107-40

 PF06/130306-52

 PF05/290305-145

 PF08/230608-174

 PF09/180509-138

 PF04/250304-183

 PF03/060103-45

 NC01/270601-515

 NC02/010702-739

 NC03/020903-7773

 NC04/050504-1477

 HI01/DQ672563

 PF01/050201-19

 PF02/140102-10

 ID98/AB189120

 RE04/EU282328

 MY04/EU448410

 AU83/AF425612

 PH02/AB111074

 ID04/AY858983

Genotype IV

 NC03/5594

 NC03/501

 MM98/AY588273

 NC02/38

 TH02/AB111079

 ID05/EF654105

 

Genotype I

 TH63/AF425629

 MY72/AF425622

 CI98/AF298807

 SG11/JN544408

 JM77/AF425621

 SV06/EU448414

 MT08/JN022598

 BR11/JN122281

Genotype V

83

99

98

94

100

100

100

100

73

95

100

99

75

99

75

99

0.01



◦ Introduction from Pacific (genotype IV) 

◦ Introduction from SE-Asia (genotype I) 

◦ Genotype switch (IV to I) 
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 CHIKV 
◦ Asian lineage 

 

 DENV 
◦ Predominant circulation of a single serotype, DENV-1 

 Genotype IV (Pacific) between 2001-2012 

 Genotype I (Asia) from 2012 

 

◦ No DENV-1/DENV-4 replacement 

 

◦ Epidemic profile in NC still in favour of DENV 
introduction from overseas 
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→ Genotype Switch 



 Why such an epidemic in 2013? 
◦ By the beginning of 2012, DENV-1 herd immunity 

not reached 

 

 Explain the 2013 DENV-1 epidemic profile: 
◦ Vector competence studies (DENV-1 genotype IV/I) 

◦ Viral kinetics replications (DENV-1 genotype IV/I) 
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◦ Collaborators: 

 IPNC: O. O’Connor, AC. Gourinat, E. Calvez, S. 
Chanteau, E. D’Ortenzio, L. Guillaumot, N. Baroux 

 ILM: M. Aubry, C. Roche, VM Cao-Lormeau 

 QUT: J. Aaskov 

 DASS-NC: JP. Grangeon 

 WHO: E. Nilles 

 QHFSS: A. Pyke 

 IP: AB. Failloux, M. Grandadam, V. Caro 

 CNR Arbovirus: I. Leparc-Goffart 

 

◦ NC sequencing experiments: Plateforme du Vivant, 
NC 
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