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Chikungunya Virus (CHIKV)

® Family Togaviridae / genus Alphavirus; mosquito-borne (Aedes spp.)

® Single-stranded (+) sense RNA virus

® “Chikungunya” (Makonde language): “Disease that bend up the joints”

® Chikungunya fever: febrile iliness, arthralgia, rash, rarely causes hemorrhagic complications

® Enzootic In tropical and subtropical regions of Africa
® [irst outbreak described 1952 in Tanzania

® No vaccine available
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Alphavirus Genome Organization

Alphavirus genomic RNA
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CHIKV Epidemic Spre

Ae. aegypti
Ae. albopictus
Both vectors

B wa lineage
| ECSA lineage

aq

-----

B (0L lineage
~ B Asian lineage

2013

Frickmann et al., Viruses (2019)



(61.02) SOSNIIA “[E 10 Jopeuyos Ipseuleg ep

Aadddd g A S g
e Raha Da e D= A B B B ¥ P K e P e e R R R
RAHB 0N BOCOOBOOCOOHOHSILI DI
A
ZTTREE FEETE T : ]KKKMKKKK
il 1
L'gy,
I'26,
0,
ISz
66
T/ge,
2
T'gg
- 66
Tegp O4AY.
Toggnolh
9 024,
T eseo, 5t
& %mmmoﬁx
= mwmmakx
. 0680, 43
59680, 43,
06880, 43,

T'vb6e0,53;

Tev6e0, 4y,

HHA M%mot,x

- 688E0L A, ¥680369.1
26880/ Ay, . F001513.1
L —

VT6E0L A KY272966.1
T'L06E0L A KY272961.1
N,Emmot,v. Y575565.1
T'Z86E0LAN: | . MF001511.1
T'986E0LAM: KY680391.1
TTB8EOLAM: Y680353.1
TL6E0LA __ <Y 680408.1
T'926E0LAM: Wi ¥ 630385.1
TY26EOLAN — T0¥089AN
T'ZG6E0LAMN T0LY6SGHN
F . “9070BIAN
HMO0457¢ 2116554

i 86655
i IT'E8E08IAN
TLE089AY

— T'962,24%
— 2680894

ineage -

L

/
Middle African only

ineage
ican

ineage

ICan

South Amer

iIcan L
Urban L

lan
South American Lineage

Middle African /

Western African Lineage
Middle Afr

Indian Ocean Lineage

Amer
Asi

. Eastern African Lineage
. African/Asian Lineages

Phylogenet

Caribbean

Americas

Ic Tree

. West
® 5900 CHIKV genomes
® g-tree / SH-aLRT



CHIKV Molecular Epidemiology
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CHIKV Molecular Epidemiology
https://nextstrain.org/community/ViennaBRNA/CHIKV
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CHIKV Molecular Epidemiology

https://nextstrain.org/community/ViennaBRNA/CHIKV

Many viruses have evolutionary conserved RNAs

Can we infer lineage-specific RNA structures?
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Functional RNASs In Viruses

Functional RNAs are often evolutionarily conserved, typically at the secondary structure level

Examples:

® Exoribonuclease-resistant

RNAS In Flaviviruses
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Functional RNASs In Viruses

Functional RNAs are often evolutionarily conserved, typically at the secondary structure level

Examples:

® Exoribonuclease-resistant RNAs In flaviviruses

® Cis-acting RNAs in SARS-CoV-2 (and other betacoronaviruses)
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Functional RNASs In Viruses

Functional RNAs are often evolutionarily conserved, typically at the secondary structure level

Examples:

® Exoribonuclease-resistant RNAs In flaviviruses

® Cis-acting RNAs in SARS-CoV-2 (and other betacoronaviruses)
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We can find them by thermodynamic modelling and consensus structure prediction
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CHIKV 3'UTR
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CHIKV 3'UTR: Conserved RNA Structures
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CHIKV 3'UTR: Conserved RNA Structures
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CHIKV 3'UTR: Conserved RNA Structures
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CHIKV 3'UTR: Conserved RNA Structures
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CHIKV 3'UTR: Conserved RNA Elements
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CHIKVY 3'UTR Overview
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-Caribbean isolates
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summary

® (Conclusive mapping of sequence repeats to structured and unstructured 3’UTR regions

® |ndividual lineages show varied replication potential in mosquito / vertebrate cells

e CHIKV nextstrain build can help identifying lineage-specific RNA structures in coding regions
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