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FHL1 is a key host factor for CHIKV infection and pathogenesis
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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

» Genus Alphavirus, Togaviridae family
» Old World Alphavirus with 3 genotypes (WA, ESCA, Asian)
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From L.D. Sullivan, Nursing Student Class Projects (2015)
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CHIKV tropism and associated pathogenesis

1. Transmission by
infected-mosquito bite & o
(Aedes sp.) 2. Replication in dermal
: ) fibroblasts and macrophage
Dissemination through
the bloodstream

TARGET
(] CELL TISSUE

Increased
@ viremia

3.Preferential replication sites:
- muscles
- joints

4. Pathogenesis
- muscle and joint pain
- joint contracture _
Adapted from Couderc et Lecuit, 2015
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CRISPR Cas9 screen to identify host genes essential
for CHIKV infection

Transduction of HAP1
with pooled lentiviral sgRNA library A

FHL1
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Significance (-log (MAGeCK score))

NGS of control and selected
cells
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Four and a Half LIM domain protein (FHL1)
s [—F | Lo -

(Xq26.3)

Z (| LIM1 [] LIM2 LIM4 280AA, 32kDa

Z || LIM1 || LIM2 |~le:. 323AA, 36 kDa Brain ++

\ z [[um [ umz 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
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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

1007 @ LO1442 VEEV IAB
@ AF375051 VEEVIC
10l@ L00930 VEEVID

@ AF075251 Everglades virus
o

@ AF075256 Pixuna virus
@ AF075255 VEEVIIC
@ MH086246 VEEVIIID
@ AF075254 Tonate virus
@ AF075253 Mucambo virus
@ AF075257 Mosso das Pedras virus
@ AF075258 Rio Negro virus
@ AF075259 Cabassou virus

gor— @ DQ241303 Madariga virus (EEEV Lin Il)
97| -@ DQ241304 Madariga virus (EEEV Lin Ill)
101 | @ EF151503 Madariga virus (EEEV Lin IV)
. ¢
771 @ Jg236
@ M69205 Ockelbovirus
97l @ HM147984 Babankivirus
@ AF103728 SINVXJ-160
@ AF429428 SINV SW8562
@ HM147993 Whataroa virus
100 @ GQ287646 WEEV (South America)
@ AF214040 WEEV (North America)
@ GU167952 Highlands J virus
100 @ HM147986 Buggy Creek virus
@ GQ281603 Fort Morgan virus
@ AF126284 Aura virus
100 Q KY303625 Tai Forest virus

QO JX678730 Eilat virus
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© U73745 Barmah Forest virus
97] @ AY702913 getah virus swine

© AB032553 Sagiyama virus
o GQA33
@ HM147985 bebaru virus
© HM147992° U W viTg

QO HM147990 southern elephant seal virus

QO AJ316246 salmon pancreas disease virus

Venezuelan equine encephalitis
complex

eastern equine encephalitis
complex

western equine encephalitis
complex

Barmah Forest complex

Semliki Forest complex

Middelburg complex
Semliki Forest complex

Ndumu complex
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Chen et al.; ICTV Virus Taxonomy Profile: Togaviridae ; J Gen Virol 2018
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FHL1 gene and Emery Dreyfuss disease (EDMD)

F8 (C209R) F997 (X281E) F1328 (C276Y)

Patient 4, Voit et al. 1988 Courtesy of M. Salih Courtesy of T. Stojkovic
Courtesy of T. Voit

Longitudinal Transversal

- F1328-17

Vinculin | ‘_‘ Ld __

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
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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

04/02/2020

Luminescence (RLU)

=TT

] -
CHIKV-M—{nsPT T _nsP2 1 nsP3 lI nsP4 HTC I E2 T ET

CHIKV-Renilla-Luc

-@-Control
O-AFHL1 0.0002

107_
<0.0001
106<

105<

104<

Negative strand copies (x10%)
(per ug total RNA)

6 24 36 48
Hours post-transfection

Control

@ Control

1 BAFHL1

>0.99

M

e

TR

NI

6hpi

24hpi

CEA (3 CHRU (3 CNRS INRA ~ C5  INRIA

Qviesan

Q




CHIKV nsP3 protein

CHIKV

nsP3-mCherry
Structural ORF
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Interaction of FHL1 with nsP3 HVD is essential
for it’s proviral function
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Conclusion/Perspectives

FHL1 key factor of CHIKV
replication and pathogenesis

CHIKV L Structure/lnteraction

Pathogenesis
(collaboration M. Lecuit)

/ FHL1/nsP3
(Collaboration F. Rey)

FHL1 scaffold ﬂ Screening for

FHL1/nsP3
Interaction

function Inhibitors
(REACTing; INSERM Transfer)

Key factors

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