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Housekeeping

Register for a GISAID account: 

https://www.gisaid.org/registration/register/



What Most of Us Know

PulseNet

• Isolate a bacterial colony
• Grow it up
• Extract genomic DNA
• Prepare a library with DNA Flex
• Run library on MiSeq
• Process data in Bionumerics



Bacterial Pathogen Bioinformatics

Predominantly gene/genome based characterization
• Species
• Serotype
• AMR genes
• Virulence genes

We use SNPs/alleles for phylogenetics and epidemiology.

Do we ever talk about where the SNPs are?



NGS: Bacteria vs Viruses

Bacteria (enterics) Viruses (coronaviruses)

Genome size 0.5 - 12 Mb (~1.6 - 5.4 Mb) 2 - 2,000 kB (~30 kb)

# of genes High (~1,600-5,000) Low (dozens)

Rate of mutation Low High

Nucleic Acid dsDNA dsDNA, dsRNA, ssDNA, ssRNA

Sequencing method WGS mostly Metagenomics, amplicon



Overly Brief Intro to Viral Pathogens - 
Structure



Viral Genomes
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Coronavirus Genome Structure



SARS and MERS
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Lifecycle



Coronavirus Genome Structure



S (spike) Protein Diversity and Similarity



Membrane Fusion



Why is all this important?

Just like the presence or absence of a virulence or AMR gene can 
significantly impact public health decision making, so can a single 
nucleotide change in a virus.

For SARS-CoV-2, it is not just the phylogeny which is important, but each 
individual change itself should be examined.

Not a lot of gene content changes.



Recombination



Coronavirus Genome Structure



D614G Variant

https://doi.org/10.1016/j.cell.2020.06.043



Discussion


