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Context of the Research

 Half world population at risk of infection

 Arthropod Borne Viruses 

 3 main viral Families

 Flaviviridae (flavivirus)

 Togaviridae (Alphavirus)

 Bunyaviridae (Bunyavirus, Phlebovirus, Nairovirus)

 Flu-like symptoms to Hemorrhagic fever, meningitis or 

encephalitis

 No effective vaccine or treatment

Host Factor = putative therapeutic targets
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CHIKV: an emerging and re-emerging virus 

From L.D. Sullivan, Nursing Student Class Projects (2015) 

 Genus Alphavirus, Togaviridae family

 Old World Alphavirus with 3 genotypes (WA, ESCA, Asian)

 ssRNA+
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CHIKV tropism and associated pathogenesis

1. 
1. Transmission by 

infected-mosquito bite 

(Aedes sp.) 2. Replication in dermal

fibroblasts and macrophage 

Dissemination through 

the bloodstream

3.Preferential replication sites:

- muscles

- joints 

1. 

1. 
4. Pathogenesis

- muscle and joint pain

- joint contracture
Adapted from Couderc et Lecuit, 2015
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Transduction of HAP1

with pooled lentiviral sgRNA library A 

or B 

NGS of control and selected 

cells 
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Muscle +++, Heart ++, other

Muscle +, Brain ++

Muscle +, Heart ++, Testis

 Localizes to myofibrillar sarcomere and the sarcolemma in skeletal 

muscles

 May participates in muscle growth and differentiation, sarcomere 

assembly and it is a regulator of skeletal muscle mass

 Causative gene for 4 distinct human diseases of the muscle

-Reducing body myopathy

-X-linked myopathy with postural muscle atrophy

-Emery-Dreifuss muscular dystrophy

-X-linked scapuloperoneal myopathy

Four and a Half LIM domain protein (FHL1) 
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FHL1 is important for CHIKV infection 
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FHL1 is essential for CHIKV closet relative O’nyong-nyong

virus infection
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FHL1 gene and Emery Dreyfuss disease (EDMD)

Gueneau et al.; Am J Hum Genet 2009 Courtesy of G. Bonne
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Primary myoblasts and fibroblasts from EDMD 

patients are resistant to CHIKV infection
a
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FHL1 is essential for CHIKV replication and 

pathogenesis in mouse model of infection
Collaboration with  T. Couderc, S. Rafasse, T. Goupil, M. Lecuit (Biology of Infection Unit, Institut Pasteur)  
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FHL1 is essential for CHIKV replication
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CHIKV nsP3 protein
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Interaction of FHL1 with nsP3 HVD is essential 

for it’s proviral function
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Conclusion/Perspectives

FHL1/nsP3

interaction

FHL1 key factor of CHIKV 

replication and pathogenesis

Structure/Interaction 

FHL1/nsP3
(Collaboration F. Rey)

Screening for 

Inhibitors

(REACTing; INSERM Transfer)

Key factors 

for other alphaviruses ?
(collaboration E. Simon-Loriere)

FHL1 scaffold 

function

CHIKV 

Pathogenesis
(collaboration M. Lecuit)
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