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Detect the causative pathogen with high sensitivity to provide effective clinical
management and infection control measures.
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The study of the genetic material
present in a specific environment




Targeted-amplicon Shotgun metagenomics

Spemmen
NA extraction

N E:W handling \

Metagenomics

Optional:
removal of

K host DNA

5
?

Patient presents
with illiness Host DNA %
ol 2 K
1 . Bacterial & Amplification of RNA Host DNA
Targets of amplicon sequencing smmaona | target gene + |
A adapter addition PCR conversion
. .g. 16S rRNA, .
Eukaryotes: o9 TESIANA, I B
(o]

A 188fRNAgene %% %W‘\y& ;)acterial&
A Fungi: % w@“gg :?Sﬁ.if plasmid DNA
A ITS: internal transcribed | S e

spacer
A Bacteria and Archaea
A 16SrRNA
A rpoB
A cpn60
A 5SrRNA
A 23SrRNA

Forbes 2018
CompStrucBiotech J

Clinical
management

¢ 0

Library preparation
- Amplification to add sequencing
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* Library quantification
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» OTU-based analysis suites
« ASV-based analysis suites
« Inferred functionality

- Statistical analysis

Library preparation
+ Fragment DNA
+ Adapter & multiplexing barcode ligation
* Library quantification

Optional:
size selection
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Library sequencing

+ Removal of host reads

+ Quality control

+ Read/Assembly based classification
+ Characterization

« Statistical analysis




Metagenomics

Targetedamplicon sequencing Shotgun metagenomics
A Taxonomical assignment A Taxonomical assignment
A Relative quantification A Relative quantification
A Change over time A Change over time
A Genomes
A Functions &
pathways
No Human DNA Human DNA
More sensitive Less sensitive
Less data per sample More data
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Indications to pathogen detection by metagenomics

Cases

A Unknown etiology by classical diagnostic methods
A Unusual clinical presentation

A Routine use?
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Abstract

To test the ability of high-throughput DNA sequencing to detect bacterial pathogens, we used it on DNA from a patient’s feces during and after

diarrheal iliness. Sequences showing best matches for Campylobacter jejuni were detected only in the illness sample. Various bacteria may be

detectable with this metagenomic approach.
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Pathogen detection for respiratory diseases

A 3 patientsin ICUwith ventilator-associatedoneumonia
A Sample 6 sputum(pre/post VARNnfection), 3feces

A Patient1

A K. pneumonia@ndE. coliwere identified from
sputum, as well as other potential bacteria

A K. pneumoniaalso identified in feces (ANI 99.9%)

A Sputum but not feces enabled to identify the
pathogens in the two other patients.

A Evaluation of the antimicrobial resistance profile

Yan 2016Am JRespirCrit CareMed



