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Ebola and Next Generation Sequencing

Next Generation Sequencing (NGS) methods

Ebola background

Paper: Genomic surveillance elucidates Ebola virus origin 
and transmission during the 2014 outbreak

http://universityofcalifornia.edu/news/ebola-genome-browser-now-online



What is genomic sequencing?

http://knowgenetics.org/whole-genome-sequencing/



Genomic Sequencing example
or any human tissue or sample

https://beespotter.org/topics/genome/



Improvements in genome sequencing

http://www.nature.com/nature/journal/v458/n7239/fig_tab/nature07943_F3.html	

http://www.nature.com/nature/journal/v458/n7239/fig_tab/nature07943_F3.html
http://www.nature.com/nature/journal/v458/n7239/fig_tab/nature07943_F3.html


What is Next Generation Sequencing (NGS)?

Advantages?

http://
circgenetics.ahajournals.org/
content/6/4/427/F1.large.jpg



What is the workflow for Next Generation Sequencing (NGS)?

http://www.bloodjournal.org/content/122/19/3268?sso-checked=true



Metzker	ML.	Sequencing	technologies	-	the	next	generation.	Nat	Rev	Genet.	2010	Jan;11(1):31-46.	doi:	10.1038/nrg2626.	Epub	2009	Dec	8.	

How are the adapters made?



Metzker	ML.	Sequencing	technologies	-	the	next	generation.	Nat	Rev	Genet.	2010	Jan;11(1):31-46.	doi:	10.1038/nrg2626.	Epub	2009	Dec	8.	

https://www.illumina.com

How do you visualize base pairs?



What can you do with genomic sequencing?



Personalized genomics

http://www.nature.com/nrneph/journal/v10/n8/full/nrneph.2014.95.html

Personalized medicine!



http://content.time.com/time/covers/0,16641,20121224,00.html
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What is Ebola?

http://www.bbidetection.com/products/ebola-virus-antibodies/



http://viralzone.expasy.org/all_by_species/207.html

The ebola genome and its structure



Where did the Ebola (Zaire) strain originate?

http://www.wikiwand.com/en/Ebola_virus



Life cycle of Ebola

Cited from Misasi J, Sullivan NJ Camouflage and Misdirection: The Full-On Assault of Ebola Virus Disease. Cell. 2014 Oct 23;159(3):477-486. doi: 10.1016/j.cell.2014.10.006. 
http://www.nature.com/nrmicro/journal/v13/
n11/fig_tab/nrmicro3524_F1.html

http://www.nature.com/nrmicro/journal/v13/n11/fig_tab/nrmicro3524_F1.html



What does an Ebola infection look like?

http://www.ladunliadinews.com/2014/07/us-doctor-on-mission-infected-with.html



http://www.md-health.com/Ebola-Symptoms.html



http://www.cdc.gov/vhf/ebola/pdf/stay-safe-school-sierra-leone.pdf
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Fig1: Ebola outbreaks, historical and current



http://www.bbc.com/news/world-africa-28755033 - 

What was the severity?

http://www.bbc.com/news/world-africa-28755033


http://ebola-wecare.com/?nr=0



What was the primary host?

Saez et al., 2014

http://embomolmed.embopress.org/content/early/2014/12/29/emmm.201404792
http://embomolmed.embopress.org/content/early/2014/12/29/emmm.201404792
http://embomolmed.embopress.org/content/early/2014/12/29/emmm.201404792


Who was the first victim?

http://www.bbc.com/news/world-africa-30199004 - 

http://www.bbc.com/news/world-africa-30199004


Fig1d: How did they sequence Ebola genomes?



Fig S5: How did Ebola avoid detection?



Fig2a/b: What are the relationships between outbreaks?



Fig 3a/b: How did they date the outbreak?



Fig4a: Which notable gene is affected?

Non-
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Fig 4b: Which clusters spread throughout Sierra Leone? 



Fig4g/h: Why were mutation rates 
higher?



Is there a cure?

http://www.enaturalhealthcures.com/image-files/cure-for-all-diseases.jpg



Summary

28,638 cases leading to 11,316 deaths  

Achieved 99.88% sequence coverage 

Genomic makeup between recent and historical outbreaks 
was determined 

Sierra Leone outbreak stemmed from 2 genetically distinct 
lineages 

Traced outbreak back to baby likely bit by natural reservoir 




