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80% of most devastating infectious disease in human history

Genetic adaptability  

RNA viruses have mutation edge over DNA viruses 

I. Almost all have RNA rather than DNA genomes 

Two general patterns

II. Almost all have an animal reservoir

Zoonosis - Cross species transmission 

- HIV

- SARS-CoV-1/2

- Ebola / Marburg 

- Lassa

- CHK

- CCHF

- ORO

- Influenza

Viral Emergence… • >1.6 million unknown 
virus species in 
mammalian and avian 
populations 

• >700,000 have the 
potential to cause 
disease in humans and 
livestock

• Only 0.1% have been 
identified to date



Threats to the UK: 

Front line diagnostic service:

Rare & Imported Pathogens Laboratory 

Virology & 

Pathogenesis

Diagnostic 

Support

•Imported disease. Travellers / patients returning from 

endemic disease areas of the world 

•Changing patterns of disease vectors (climate change) 

CCHF

•Pet passport scheme / trade in livestock

• Accidental release - illegal trade (e.g. bush meat)

• New pathogens / re-emerging pathogens

• Deliberate release / malicious intent  

•FSU weapons programme (Ebola, Variola, CCHF 

etc)

•Synthetic biology 

Roger Hewson

http://www.google.co.uk/imgres?imgurl=http://www.colourbox.com/preview/1761850-916368-commercial-airplane-on-white-background-with-path.jpg&imgrefurl=http://www.colourbox.com/image/commercial-airplane-on-white-background-with-path-image-1761850&usg=__gkoV8arrzvQpPuoGAp38Atn4hVA=&h=330&w=480&sz=65&hl=en&start=1&zoom=1&tbnid=hEf41nbI2hnRQM:&tbnh=89&tbnw=129&ei=5dVFUKnqIPG10QWy3oGABA&prev=/search?q=airliner+white+background&hl=en&gbv=2&tbm=isch&itbs=1
http://www.google.co.uk/imgres?imgurl=http://www.abbyofftherecord.com/wp-content/uploads/2012/07/HospitalPatient.jpg&imgrefurl=http://www.abbyofftherecord.com/2012/07/11/another-stage-of-adulthood/&usg=__cb0CLxIt-qScfKlr05UJwn_KRE4=&h=228&w=228&sz=18&hl=en&start=1&zoom=1&tbnid=5q9fVrH0RXZMeM:&tbnh=108&tbnw=108&ei=idBFUI2uNMSl0QXY5oB4&prev=/search?q=patient+in+hospital+bed&hl=en&sa=N&gbv=2&tbm=isch&itbs=1
http://www.google.co.uk/imgres?imgurl=http://4.bp.blogspot.com/_xNFG_psXHxA/TEMMqnOYioI/AAAAAAAAAwg/HsEAmwWy6eI/s1600/Economist+Front+Covers+-+Nov+30+2002.jpg&imgrefurl=http://andyettheydeny.blogspot.com/2010/07/blog-post.html&usg=__0UIs-Syjomo5eIXjNCmuAr30HJg=&h=528&w=400&sz=42&hl=en&start=6&zoom=1&tbnid=66h1fmd2T5-3PM:&tbnh=132&tbnw=100&ei=yNRFUNz2KoST0QW92YDIBg&prev=/search?q=economist+past+covers+2002&hl=en&gbv=2&tbm=isch&itbs=1
http://upload.wikimedia.org/wikipedia/commons/2/2c/Ridley_road_market_dalston_1.jpg
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European Mobile Laboratory Guinea: 2013-2016 Epidemic 
Early Diagnostics are Essential
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Kilian Stoecker



Phylogenetics Over Time: Molecular Epidemiology
Presented to WHO & Ebola Co-ordination Committee  Conakry: March 2015



May 2015:  EMLab Coyah ETC.   Sequence turn around time 18-48 hours

Quick et al Nature 2016

EMLAb May 2015 Coyah

Molecular Epidemiology
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2021 Guinea EBOV Outbreak: Persistence >5 years
The

Release - 4 EBOV genomes from Guinea 2021 outbreak -

Ebolavirus / Guinea 2021 - Virological

https://virological.org/t/release-4-ebov-genomes-from-guinea-2021-outbreak/642


Phase I trials started late 2014. Phase III March 2015

Rapid Vaccine Development
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Understanding Naturally Acquired Immunity



12Naturally acquired immunity and silent infections

Learning from Survivors and Contacts
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• Naturally acquired immunity approx. 10-fold 

higher than vaccination

• No detectable circulating Ab or T cell 

response in some individuals

• A symptomatic infections do occur

• Long term “protective” immunity
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Evidence of Prior Filovirus Spill-over Events: 
Looking for Pathogen Footprints

14Joseph Akoi Bore

EBOV GP 

Joseph Akoi Bore
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WHO 2018 Panel Conclusions

2018 Panel concluded that the next pan/epidemic will most 

likely be caused by a pathogenic respiratory coronavirus 
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Developing Vaccines to Priority Emerging Diseases
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Summary
• Viruses are emerging continually: Most are RNA and zoonotic

• Human behaviour/climate change: increases the incidence of spill over & transmission

• We only see a fraction of the spill over events

• Paucity of epidemiological/surveillance data: we need improved Ab detection platforms 

to understand the pathogen footprints

• Early diagnostics are vital for outbreak response

• Never believe anyone who says asymptomatic infections don’t occur and pathogens 

can’t transmit person-to-person!

• What’s coming next?  Pathogen X. You can never be too prepared!



THANK YOU

@Carroll_Lab_Ox


