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Microbes are everywhere

• They thrive in every known environmental 
niche

• Animals, plants and other eukaryotic 
organisms are no exception

• The association between microbial 
and eukaryotic organisms is called 
holobiont and it represents the unit of 
selection for evolution
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Targeted vs. Untargeted Metagenomics

Metagenomic Reads

Public DB

Functional
inference

Mapping on 
reference genomes

Gene calling
and annotation

Assembly-free
approach

Assembly-based
approach

de-novo
assembly

• Novel genes and pathways can be identified 


• Useful if no reference genomes is available


• Biased towards higher-abundance 
community members

• More sensitive 


• Less time consuming


• Less specific in functional identification

UNTARGETED 
APPROACHES
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Assembly-based approaches

sMAG

Get genes present in 
all “strains”(Valles-Colomer et al 2023)

Strain 
typing

Select the same 
species in multiple 

samplesSample 1

Sample 2 Sample 3
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Assembly-free approaches

(Blanco-Míguez et al 2023)

Metagenomic reads are mapped to a 
taxonomically curated marker gene set 

a set of unique genes for each clade: 
one gene = one taxon

MetaPhlAn
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Assembly-free approaches

(Franzosa et al 2018)

A translated search is then performed against the reduced 
database produced above

Taxonomic profiling obtained with MetaPhlAn are used to subset 
functional genes

HUMAnN
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