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Advances in Genomic Characterization
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PFGE - Traditional Genotyping
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Increasing the resolution of genomic information
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Where we have been and where we are going
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Where we have been and where we are going

Sanger Sequencing
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Where we have been and where we are going

Sanger Sequencing Next Generation Sequencing (Illumina)
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Increases in data requires advanced analyses (MiSeq)
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Increases in data requires advanced analyses (MiSeq)
15,000,000,000 ATGC's generated per sequencing run

40,000 - 150,000 words in a novel

average word length in English is 4.79

one sequencing run would generate 32,963 novels with 95,000 words each

7



Increases in data requires advanced analyses (Nextseq 2000)
360,000,000,000 ATGC's generated per sequencing run

40,000 - 150,000 words in a novel

average word length in English is 4.79

one sequencing run would generate 791,121 novels with 95,000 words each
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Application of Next Generation Sequencing
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Bacterial Genomic Classification - Multi Locus Sequence Typing
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Bacterial Genetic Makeup

12



Viral Genomic Classification
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https://www.pango.network/

https://www.pango.network/


Metagenomic Classification
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https://github.com/marbl/Krona/wiki


Gene Identification
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Phenotypic Prediction - Antimicrobial Susceptibility Test
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ares genetics

https://www.opgen.com/ares/


Next Generation Sequencing in Public Health
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Pathogen Genomic Surveillance
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Outbreak Investigations

PUBLIC HEALTH
WHOLE GENOME

SEQUENCING
ANALYSIS REPORT
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Managing a growing data infrastructure
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Next Generation Sequencing and Diagnostic Testing
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EUA Approved Illumina COVIDSeq Test
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Illumina COVIDSeq

https://www.illumina.com/products/by-type/ivd-products/covidseq.html


Metagenomic Pathogen Detection
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Gu et al. Nat Med. 2021

https://pubmed.ncbi.nlm.nih.gov/33169017/


Metagenomic Pathogen Detection

24Gu et al. Nat Med. 2021

https://pubmed.ncbi.nlm.nih.gov/33169017/


Metagenomic Pathogen Detection
Illumina
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Fungi: 91% Sensitivity, 89% Specificity
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Metagenomic Pathogen Detection
Illumina

Bacteria: 79% Sensitivity, 91% Specificity

Fungi: 91% Sensitivity, 89% Specificity

Oxford Nanopore
Bacteria: 75% Sensitivity, 81% Specificity

Fungi: 91% Sensitivity, 100% Specificity

Case Series of 12 culture/PCR-negative
patients with infectious diagnosis; 7 were
mNGS positive

Real time analysis enabled by Oxford
Nanopore enabled pathogen identification
in median of 50 minutes and a 6 hour
sample to answer time

24Gu et al. Nat Med. 2021

https://pubmed.ncbi.nlm.nih.gov/33169017/


Metagenomic Pathogen Detection
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https://kariusdx.com/

https://kariusdx.com/


Metagenomic Pathogen Detection

26

https://idbydna.com/

https://idbydna.com/


Diagnosis of Antimicrobial Resistance in Tuberculosis

Rowlinson and Musser Clinical Microbiology Newsletter 2022

https://doi.org/10.1016/j.clinmicnews.2021.12.001
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Gourmet Pop Rocks
Pastry Chef Attempts to Make Gourmet Pop Rocks | Gourmet Makes | Bon AppétitPastry Chef Attempts to Make Gourmet Pop Rocks | Gourmet Makes | Bon Appétit
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https://www.youtube.com/watch?v=lkOzch781t8


Questions?
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