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 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 
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Spillover Mapping for Emerging Pathogens  
Spillover Percolation Model 

(Plowright et al 2017 Nat Micro)  
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Jenner Institute 

Hassan Zakiul PhD Student  (Peter Horby (Oxford) & ICDDRB Dr Satter). PSI programmes in anti-virals and vaccine.  
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Crimean-Congo Haemorrhagic Fever (CCHF) virus  
 Geographic Distribution: Impact of Climate Change  

 

Country at risk  (serological evidence + vector) 

Country with low risk (presence of vector) 

50 to 200 cases per year 

20 to 49 cases per year 

5 to 15 cases per year 

50° North limit for the geographic distribution of genus Hyalomma ticks 

Spain  

[2016, ‘18] 

The most  

widespread HFv 

CFR: ~20% 

But why isn’t CCHF reported  

In Bangladesh???? 
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Ebola Virus: 2013-2016 West Africa Epidemic 

Case Fatality Rate: 50% 
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European Mobile Laboratory Guinea: 2013-2016 Epidemic  
Early Diagnostics are Essential 

26.03.14 27.03.14 

28.03.14 29.03.14 

20.03.14 

18.03.14 

23.03.14 

Kilian Stoecker 



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

  Quick et al Nature 2016 

EMLAb May 2015 Coyah 

Molecular Epidemiology 

Carroll et al Nature 2015 

WHO Conakry 2015 
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2021 Guinea EBOV Outbreak: Persistence >5 years 

Release - 4 EBOV genomes from Guinea 2021 outbreak - 

Ebolavirus / Guinea 2021 - Virological 

Nature 2021 

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


  12 Naturally acquired immunity and silent infections 

Understanding Naturally Acquired Immunity 
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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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T Cell & Antibody Titre Over 4 Years:  

Long half-life but No Wax and Waning 
  

• Both Ab & T Cell show a durable 

response following natural infection 

• Ab half-life calculated to be ~10 

years 

• T cell half-life ~4 years 
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Did EBOV Spill Over In Guinea Prior to 2013-2016 

Epidemic?  (Jo Akoi Bore) 
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Henipavirus Serological Evidence 
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Re-sampling Original Transect (2017): BMH Serology, Bat 

Sampling and Studying the Animal-Human Interface 

Joseph Akoi Bore 
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WHO 2018 Pathogen Prioritisation Panel Conclusions 

• Paucity of surveillance data  

• 2018 Panel concluded that the next pan/epidemic will most 

likely be caused by a pathogenic respiratory coronavirus. 



20 

Summary 
 

• Viruses are continually emerging and future epidemics will occur 

 

• Climate change and deforestation result in increased vector distribution and 

incidence of human animal interaction  

 

• Capacity building to increase detection of spillover events & enhance 

response 

 

• Looking for pathogen footprints, and assessing EID within reservoir and 

analyzing interactions with humans support the development of risk maps 

• Is CCFHv circulating in Bangladesh: animal/tick & human?  

• What is the true distribution of Nipah virus and human exposure & 

immunity? 
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Vaccines, therapeutics & diagnostics 
MRC CCHF vaccine Phase I study. 

MRC: Pan-coronavirus anti-virals 

Wellcome: Nano-body antivirals. 

Gates: Henipavirus antivirals  

DSTL: Henipavirus response (ACDP4) 

FDA: Neuro tropism and SARS-2 

Pathogen surveillance & discovery 
NIHR & US FDA: Collaboration with 

Guinea & Malaysia serological and 

molecular surveillance and discovery of 

emerging high consequence pathogens. 

Immunity, CoP & safety 
FDA: Human immunity to EBOV & 

SARS-2: infection vs vaccination. 

CEPI: Dissecting immunity to 

vaccination in NHP challenge studies. 

Emerging High Consequence Viruses Group  
High threat viruses that are adapting to human hosts & whose prevalence is increasing in the human population 

Medawar & PITCH, UKHSA Dunn, STRUBI, Chemistry, RFI, DSTL RST/LSHTM, CRAM, Malaysia 


