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FMDV: Background

e —
® Foot and mouth disease (FMD) is a severe, highly contagious viral disease

of livestock that has a significant economic impact.

® FMD is endemic in several parts of Asia and in most of Africa and the
Middle East. In Latin America, the majority of countries apply zoning and
are recognised as FMD-free, either with or without vaccination.

2001 UK FMD 2010 Japan FMD 2017 Jordan FMD



Outlines of prevention and control of FMD

Vaccination

Restriction of slaughter of infected

animal and or suspected infected
animal products animals
movement

Serological and
etiological surveillance.

Compulsively inoculated with vaccine combined with slaughtering in China



Deletion or modification of the Immunosuppressive sites
or domains in viral proteins is a prominent strategy to
develop FMDV vaccine strain
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FMD Etiology and Immunity Team

Epidemiology

* FMD virus (FMDV) Isolation

 FMDV evolution and distribution study

 Identifying risk factors for FMD
Pathogenic mechanism

* Host tropism of FMDV

* The virulence and antigenic variation of FMDV

* The suppressive role of FMDV on host immune system
Establishment of vaccine development
platform

* Vaccine development

» Vaccine process development and manufacture
FMD vaccines have been developed:
I. FMD O/May-98 inactivated vaccine

I1. FMD O-Asial-A trivalent inactivated vaccine
I11. FMD DNA vaccine

Two of the developed Vaccines were recommended
by WOAH/FAO for FMD control.
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Innate immune pathways are critical for induction

of host antiviral response during viral infection
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The mechanisms used by FMDV to antagonize
host innate immune response are complicated

Innate immune response is critical for initiation of adaptive immune

response IFN-oU/pB

I LI | 1

A TCells Antibody

Phagocytes
Inflammatory Cytokines
Interferon-Antiviral

Cytokines

Relative Activity

Days After Infection

® @
Infection of FMIDV

®

Response to infection or vaccination

]

Immune cells
Clarification of the antagonistic mechanisms will

provide insights and direction for FMD control Adaptive immune

response



1. Regulation of pattern-recognition receptors
(PRRs) by FMDV

Virus & é

(1) FMDV 2B and 3B proteins interact with RIG-I to

degrade RIG-I and promote FMDV replication (J Virol
2016 ; J Immunol 2020).

- (2) FMDV 2B interacts with LGP2 to degrade LGP2
(Cell Death Dis 2017).

(3) FMDV 2B and 2C degrade NOD?2 to block innate
immune response (J Virol 2019).

(4) FMDV 2C degrades cGAS through autophagy
pathway ( PLoS Pathog 2023)
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2. Regulation of adaptor protein MAVS by FMDV

_ (1) FMDV VP3 interacts with MAVS and interferes with
Virus @ & the formation of MAVS complex, blocking type | IFNs
production (FASEB J 20176).

(2) FMDV VPO interacts with PCBP2 to degrade MAVS
through autophagy-dependent pathway (Ce// Death
Dis 2079).

(3) Thioredoxin 2 (TRX2) disrupts MAVS complex
formation (J Viro/ 2020).

(4) FMDV VP1 interacts with IRF3 to block IFNs production
( PLoS Pathog 2021)
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3. Regulation of adaptor protein TBK1 by FMDV

_ (1) TBK1 is a novel E3 ubiquitin ligase, and E2
& ubiquitin-conjugating enzyme UbcH5c is involved

Virus %

e

in regulation of its ubiquitination function.

(2) The E3 ubiquitin ligase activity is essential for
TBK1-mediated degradation of VP3 (/ Viro/ 2079).
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4. Regulation of transcription factor IRF3 by FMDV

Virus

(1) FMDV VP1 interacts with IRF3 and inhibits its
phosphorylation and nuclear translocation. Host

DNAJA3 degrades VP1 through the autophagy
to impair this antagonistic effect induced by

VP1 (J Virol 2019, Cover Story).

(2) Foot-and-mouth disease virus capsid protein
VP1 antagonizes TPL2-mediated activation of the
IRF3/IFN-3 signaling pathway to facilitate the virus

replication (Frontiers Immunol, 2021).
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5. Regulation of antiviral response by host proteins

(1) Picornavirus 3A protein degrades G3BP1 through
autophagic protein LRRC25 which impairs host antiviral

repsones (J Virol 2020).

(2) VP1 interacts with RPSA to maintain the activation of
MAPK pathway and promote FMDV replication (J Virol
2020).

(3) TPL2 regulates host innate immune response through
multiple mechanisms (J Virol, 2020; Frontiers Immunol,
2020).

(4) IMJID6 recruits RNF5 to induce the K48 ubiquitination
of IRF3 and blocks host antiviral response (Plos Pathog,
2021).

(5) ANXA1l promotes FMDV-induced IFNs production
through the IRF3 axis at MAVS and TBK1 levels (J Virol,
2022).
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6. Schematic representation of the antagonistic
mechanisms used by FMDV
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The multiple mechanisms of immune suppression used by FMDV.



Application

Improvement of vaccine production,
safety and efficacy

VACCINE

FORMBIECTION ONLY




1. TBK1 degrades VP3 which decreases the antigen
level during vaccine production

TBKI1 catalyzes the K48 ubiquitination of VP3.
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2. Deletion or modification of the immunosuppressive
sites in structural proteins to improve the efficacy of
FMDYV vaccine

Virus @

Rationale: FMDV VP1, VP3 and VPO inhibit
type | IFN production ( J Virol. 2019; J Virol.
2021 ; Cell Death Dis. 2019 )
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3. Improvement of vaccine performance based on the
mechanisms used by FMDV

Producing high-quality vaccines with the performance of high production rates, increased immune efficacy,
and improved safety. (Editing virus and cells)
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Thanks for your attention!

Lanzhou Veterinary Research Institute
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