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Talk overview

ÅFMD research past and present

ÅOptions, priorities and gaps

ÅImportance of novel vaccine 
development  and underpinning 
immunological research

ÅHow to deliver what is needed
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ÅSystematic investigation 

ïto discover better tools and options for FMD control

ÅSurveillance

ÅApplied research ςutilising knowledge to achieve goals

ÅBasic research ςdeveloping new knowledge



Context and opportunities arising from 
wider research and development

ÅTechnological developments

ïminiaturisation

ïchemistry

ïcomputing

ÅAdvances in biological sciences

ïviral and host mechanisms

ïreverse genetics

ïexpression systems

ÅAdvances in mathematical biology

ïsystems biology



FMD Research Highlights

1898   ςFilterable agent - Loeffler& Frosch*

1920ςGuinea pig model ςWaldman & Pape*

мфнлΩǎ ςTransfer of protection through serum

мфплΩǎ ςO, A, C serotypes ςVallee& Care / Waldman*

1947   ςVirus growth in tongue epithelium ςFrenkel*

1965   ςBHK suspension cell culture growth - Capstick

1974   ςBEI inactivated vaccine ςBahnemann

мфулΩǎ ςELISA for virus and antibody detection

1987   ςSequence based subtypingςBeck & Strohmeier

мффлΩǎ ςRT-PCR diagnosis

Friedrich Loeffler 
(1852 ς1915)

*Cited by Brown F (2003) Virus Research



Recent successes

Å High throughput lab diagnostic capability in labs

Å DIVA diagnostics in place and capability understood

Å Pen-side tests becoming a reality 

Å Fine-scale tracing by whole genome sequencing

Å Epidemic modelling as a decision support tool

Å Viral receptors in vivo and in vitro defined

Å Viral persistence in lymph nodes mapped to follicular dendritic cells

Å Adenovirus vectors delivering  interferons and FMDV proteins

Å Stabilised virus-like particles (VLPs) and large-scale production of VLPs

ÅOrally effective anti-viral demonstrated in pigs



What are the priorities and gaps?

ÅShared and disparate priorities for countries  free 
and infected with FMDV

ÅRoyal Society Report (UK, 2002)

ÅEUFMD Research Group Open Meeting 
Recommendations (latest - Erice, 2008)

ÅDISCONTOOLS (2008-2011, continuing ETPGAH)
ï Disease Prioritisation, Gap Analysis and the use of New Technologies in the field of animal health research

Funders also invest in FMD Research to maintain expertise and capability



Global roadmap for 
improving the tools for 
FMD control in endemic 
settings (GFRA 2006)

ÅTwo principal priorities both requiring a combination of basic 
and applied research

ÅBetter vaccines 
ï the ideal and what would be enough to make a difference

ï likely success, timescale and expense

ÅBetter understanding of animal production systems and FMD 
dynamics within them 
ïepidemiological studies to identify critical control points and 

alternatives to mass vaccination

ïcost-benefit of disease control



Research needs - Diagnosis

ÅGood lab tests available 

ÅIncreasing reliance on recombinant 
antigens, monoclonal antibodies and 
nucleic acid-based approaches

ÅFaster, simpler, safer, more reliable, better 
validated

ÅNew platform technologies

ÅFurther developments in field detection 



Rapid detection of FMDV in the field

Smiths Bio-SeeqTM

Mesosystems: non-invasive air samplers

Infra -red thermography

SVANODIP® FMDV-Ag 



Research needs - Epidemiology

ÅTracing and predicting  ςdeterminants of virus spread and 
persistence

ÅField, molecular and experimental epidemiology

ÅDevelopment of models - biology with mathematics

ÅSome questions
ïMinimum doses by different routes?

ïRole of different host species?

ïDeterminants of viral evolution?

ïDifferences in the epidemiology of different FMDVs?

ïNetworks of contacts and definitions of epidemiological units? 

ïKey parameters and their values for models?

ÅA significant funding gap identified by GFRA
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Potential for fine tracing and 
identifying missing links

VP1 sequencing

Whole genome sequencing 



Research needs ςHost/Pathogen 
Interactions

ÅViral structure and mechanisms 

ÅViral and host determinants of virus 
replication, pathology and protection
ïWhich proteins  and signals can elicit protection ?

ïNeed for / ways to stimulate mucosal and T cell immunity

ïHow to elicit immune memory to FMDV

ïCorrelates of protection

ÅA major funding gap identified by GFRA



Covalent cage mutation to stabilise
capsid

Substituting His 93 of 1B(VP2) for 
Cysallows disulphide bridge 
formation, cross-linking adjacent 
VP2 units 
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(or for 30min at pH5), then subjected to 
sucrose density gradients.
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Persistence of non-replicating FMDV associated with 
follicular dendriticcells in lymph node germinal centres ςa 
probable basis for sustained immunity following infection

Juleff et al2008  PLoS One


