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From Virus Hunting To Vaccine Design;
Steps To Prepare For Future Epidemics Or Pandemics
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Emergence of tick-borne diseases on the rise due to climate change
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N. Shahhosseini et al., Microorganisms,2022
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Emergence of tick-borne diseases on the rise due to climate change

China
S. Korea

Japan

Y. Yung et al., ASTMH, 2015
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Potential scenarios for introduction of exotic tick-borne diseases into Canada



Cx. pipiens; WNV
Cs. inornata; CSGV
Cq. perturbans; EEEV

Potential scenarios for introduction of exotic mosquito-borne diseases into Canada

Mosquito & Midge sampling sites
Ae. aegypti & Ae. albopictus

ZIKAV, DENV, YFV, CHIKV



Travel without restriction
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Crimean-Congo Hemorrhagic Fever Virus inTicks from MigratoryBirds, Morocco, E9ID, 2013
https://www.mondou.com/en-CA/blogs/advice/dog/protect-your-pet-against-ticks-ad26.html

http://www.mondou.com/en-CA/blogs/advice/dog/protect-your-pet-against-ticks-ad26.html
http://www.mondou.com/en-CA/blogs/advice/dog/protect-your-pet-against-ticks-ad26.html
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How to prepare for future outbreaks of Zoonotic and Vector-Borne Diseases?
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Metagenomics for novel/emerging pathogen discovery and characterization



Characterization of a novel Rhabdovirus from ticks in Canada
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Tick sampling sites
Rhabdovirus presence



Characterization of an unclassified Coronavirus in bat samples in Canada
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Bat sampling sites
Alpha-CoV presence



Characterization of a novel Rhabdovirus from mosquitoes in Germany

Enlargement of proposed 
genus Ohlsdorfvirus

N. Shahhosseini etal., Infect Genet Evol. 2017



Characterization of an exotic pathogenic Cyclovirus in human and pigs in Africa

CyCV- Vietnam

CyCV- Cameroon
CyCV- Madagascar 15

MM. Garigliany et al., Scientific reports, 2014
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SARS-CoV-2 spillover transmission due to recombination event
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Split Tree of SARS-CoV-2 Variants of Concern



In Silico Docking of Novel SARS-CoV-2Variantsof Concern
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Binding Free Energy of RBD-
hACE2 Docked Complexes



Molecular Interactions Between hACE2 with WT and Delta Variant Spike
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Structures of hACE2

docked with WT (B) and

Delta variant (E)
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The interacting residues

and residue accessibility

(WT; A, Delta variant; D)



Development of two DNA vaccines for SARS-CoV-2
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Thank you for your attention!
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Questions?
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