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COMPARE Goals

A. Use risk assessment models to drive risk-based sampling

B. Collect and store sequence data in standardised structures

C. Identify or create validated workflows to extract

Actionable information
Pathogen identification
Outbreak prediction and detection
Outbreak investigation

D. Identify or create tools for communicating risk

E. Be cost-effective
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ldentify sequences in metagenomic samples
ra oper GenBank

taxon ID
virus_1_protein_database

virus_2_protein_database

contigs/reads™. yblast + virus_3_protein_database
virus_4_protein_database
.......................................... Ou’[pu’[etc
1. fasta files, contigs sorted, labeled, correct orientation
———
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2. simple summary: hit, length, |ID etc.

3. alignment file
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ldentification
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Cotten, et al., 2014 PLoS ONE, 9(4), €93269-15. doi:10.1371/journal.pone.0093269
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Differentiate deliberate release outbreak from natural

cause outbreak.
Phylogenetic clues

1. Virus derived from cloned source may lack diversity,
limited quasi-species.

2. Phylogeography may show inappropriate virus
movement.

3. Too Rapid changes: phylogenetic distance may indicate
engineering, cell culture selection.

4. Frozen evolution.
RNA viruses (except retroviruses) must continue to

infect/replicate/evolve.
On dated tree, paused evolution = frozen sample =

deliberate release?
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—pola virus

RNA aenome evolves at a defined rate

" Orriginal genome
T after 1 month

BT T after 3 months
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The virus genome seguence can reveal close virus
ncestors and potential sources of the infection
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Real-time
analysis of Ebola
virus evolution
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2. Phylogeography may show rapid virus movement
Example from Ebola virus
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Rapid outbreak sequencing of Ebola virus in Sierra Leone identifies transmission chains linked to sporadic cases
‘Arias et al. Virus Evolution Jan 2016, 2 (1) vew016; DOI: 10.1093/ve/vew016
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July 2015, new virus
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Point 4. Reduced virus evolutionary rate

EBOV persisted in the survivor for 531 days.

The virus in blood from 3Nov14 differed from that in semen from 21Mar16 by 6 nt changes
Evolutionary rate: 0.24 x 1073 substitutions per site per year = 5X slower than rate seen during
human-to-human transmission in this outbreak (Fig. S2).
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Challenges

1. Validation of sample handling
and sequencing platforms

2. Validation of genome assembly, data
analysis and virus discovery methods

3. Databases: is GenBank enough?

4. New algorithms for virus detection
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