Differences Between Zika Virus Strains and their Possible Implications for Pathogenesis
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Infroduction and Background Findings

sTemperature Is the primary determinant for both
species In regards to suitabllity, followed by
Mminimum precipitation and Enhanced Vegetation
Index (EVI)

*A. albopictfus iIs more reliant on precipitation
and more discriminatory in selecting a water
site for mafuration

“*Studies suggest that African strains of ZIKV show
more virulence than Asian strains

“*History
»Discovered in Zika Forest (Uganda, 1947)
*First case of human infection and virus characterization in
1954 (Nigeria)
“*Researchers using RT-PCR analysis of serum samples
determined ZIKV as cause of outbreak in Brazil
“*Phylogenetic studies suggest ZIKV infroduction to Brazil

between May and December 2013
“*Two (2) main hypotheses were developed to explain viral
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emergence B *Whole genome seguencing reveals variation
s*Summer 2014: Virus infroduction during World Cup Soccer Outbreaks between Asian and African strains of ZIKV
Games SRS Savologic svidancs (Malaysia and Uganda)
“» August 2014: Virus introduction during World Sprint [ Virus detection or confirmed human case sThere are numerous mutations in the NS5

Championships (Pacific Islands participated) sequences between African and Asian ZIKV

strains
“*The NS5 protein of ZIKV interferes with the IFNa/ -

mediated immune response

Fig. 1. Historical context of Zika virus spread worldwide. Map depicting the known distribution of
% Virolo /IKV based on serosurveys, virus detection, and cases. Blue patterns show deduced spread
gy . .
~:~deily: Flaviviridae based on phylogenetic studies. (Weaver et al., 2016)

*Genus: Flavivirus
wGenome: 10.7kb (+)-sense ssRNA
*Enveloped virus
“*Single polyprotein structure
ssStructural: C, prM/M, E
*Non-structural: NS1, NS2A, NS2B, NS3, NS4A, NS4B, NS5

Conclusions

“*/IKV outbreaks are closely linked to geographical
distribution of IS mosquito vector

*The ZIKV strains found in the Americas are more
closely related to the Asian strains than to the
African stains

*There are viral factors that counteract the
Immune responses against ZIKV.

*+*Clinical and Public Health Risks

% Transmission
 Aedes aegypti
% Aedes albopictus
% Co-infection with DENV and CHKYV

< Symptoms - Ae. aegypli . “*Further studies are necessary to understand

* Arthralgia (joint pain) | whether there are links between the different ZIKV

p , — : : : , strains, and their capacity to counteract the

% Rash Fig. 2. Geographic distribution of Aedes aegypti mosquito worldwide. Ocurrence points immune resnonse

% Conjunctivitis distribution of Aedes aegypti. Resolution of 5 km x 5 km (Kraemer et al., 2015) = '
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Firevqlence leads fo health and fertility implications _ 6 6- & 2 Further study the role of climate change and its
< Microcephaly E g 5 £ 5 : tin th hic distributi f Aed

“ Abnormally small brain and cranium due to lack of N . o lrnpdarining geogidpnlc Aisiiounon of Aodes

neurodevelopment e . ] sp. and ZIKV spread . .
< Ability to cross amniotic fluid g & g “* Further study the genetic and molecular basis of
9 Z< S : i Z ST ZIKV-related microcephaly in Brazil
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*Describe the viral vectors and their presence in the Americas Fig. 3. Asian sirains have less viral production than African sirains hNPCs. Viral replication kinefics

* Explore environmental constraints that could possibly limit ZIKV spread ey Uganda (black), French Polynesia (green) ZIKV strains. (Anfasa, et.al., 2017) References
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. Do environmental constraints on the vector determine evolution
of Zika virus and its spread?
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Fig. 5. IFN-a/p abrogated mice are more susceptible to disease. Five- to six-
week-old mice of the indicated genotypes were inoculated with 102 PFU of

ZIKV strain H/PF/2013 or MR 766 by a subcutaneous route (s.c.) in the footpad.
A) Measure of disease progression by weight change compared to starfing
weight. B) Survival kinetics of infected mice (Lazear et al., 2016)
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