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Examples
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Some terminology

Amplicon: The resulting sequence of a targeted amplification of genetic material. Targeted meaning primers were used. 
(different from shotgut)

Marker gene: A gene that can be useful for delineating organisms, like a fingerprint (16S rRNA).

OUT: Operational Taxonomic Unit. OTUs are an artificial, arbitrary construct useful for grouping sequences together into 
units to help us summarize and analyze things, and they also intended to help deal with sequencing error intrinsic to the 
technology. → 97% or 99% OTU clustering

ASV: Amplicon Sequence Variant. Resulting sequences from newer processing methodologies that attempt to take into 
account sequencing error rates and are believed to represent true biological sequences. 
Moving towards using ASVs over OTUs is supported in recent publications.

Barcodes: sequences ligated to your individual samples’ genetic material before they get all mixed together to be 
sequenced together. These barcodes are then unique to each sample, so you can afterwards identify which sequences 
came from which samples.

Demultiplex: step in processing amplicon sequence data where you would use the barcode information in order to know 
which sequences came from which samples after they had all been sequenced together.
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OTUs or ASVs?

There are several approaches, and you will likely get very similar results regardless of which tool you use 
(as long as you make similar decisions when processing your sequences like minimum abundance filtering, …). 

Don’t get too lost on trying to find the “best” tool for processing amplicon data.

There is a tendency on getting away from the traditional OTU approach and use more ASVs.

ASVs approach, is most often more biologically meaningful and a more useful unit beyond the current dataset than the 
traditional OTU clustering methods. “It allows to find new sequences”.

If you are processing a new amplicon dataset, I would suggest to use DADA2, but if you have good support by using other 
pipeline, it is still a valid approach.

https://astrobiomike.github.io/amplicon/

https://benjjneb.github.io/dada2/tutorial.html

Youtube: Bioinformatics Virtual Coordination Network

https://astrobiomike.github.io/amplicon/
https://benjjneb.github.io/dada2/tutorial.html
https://www.youtube.com/@bioinformaticsvirtualcoord1801
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OTUs or ASVs?
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Bioinformatic pipelines

Mothur

but also usearch, vsearch, Minimum Entropy Decomposition, UNOISE …
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Amplicon workflow

https://astrobiomike.github.io/amplicon/
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DADA2
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Bioinformatics

https://benjjneb.github.io/dada2/tutorial.html

https://benjjneb.github.io/dada2/tutorial.html
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«FON pipeline» 

1. Sequencing denoising

2. Pre-processing

3. Taxonomic Analysis

4. alpha-diversity

5. beta-diversity

8. Metabolic pathways

7. LEfSe

6. Individual taxa comparisson
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1. Sequencing denoising

Instal some basic packages
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1. Sequencing denoising

Listing all .fastq files as FWD and REV



15

1. Sequencing denoising

Make quality scores plots
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1. Sequencing denoising

Make quality scores plots

Green line: mean reads
Solid orange line: median 
Dashed orange lines: interquartiles 

The grey shading is a heatmap of the frequency of the quality scores at 
a given position along the read. Darker shading indicates higher 
frequency.

There are a few low quality scores that bring down the mean (

Oddly, there are some short sequences that are of low quality that bring 
down the mean at the beginning of the reads.

Note that the quality scores change along the length of the read as well 
as for the forward vs. the reverse reads. 

The reverse reads are normally lower quality than the forward reads.
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1. Sequencing denoising

Make quality scores plots
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Bioinformatics
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1. Sequencing denoising

Create filter file path and remane file
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1. Sequencing denoising

Filter and Trim the reads

The filterAndTrim function of DADA2 is the quality control step of the pipeline. 

It takes as input the forward and reverse reads, and writes a reduced set of sequences in FASTQ format that excludes 
low quality sequences which do not meet the criteria specified by the function arguments, truncLen=c(275,215). 

The maxEE sets the maximum expected errors in a sequence to 4 for both the forward and reverse sequences, and 
rm.phix removes any phiX DNA sequences. 

The trimLeft argument trims 17 bases corresponding to the length of the Pro341f primer from the beginning of the 
forward reads, and trims the 21 bases of Pro805r reverse primer from the beginning of the reverse reads. 
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1. Sequencing denoising

Error rates and ploting
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1. Sequencing denoising

Error rates and ploting
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1. Sequencing denoising

Error rates and ploting
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1. Sequencing denoising

Dereplication: remove identical sequences
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1. Sequencing denoising

Sample interface (very long process) + merging
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1. Sequencing denoising

Sample interface (very long process) + merging
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1. Sequencing denoising

Amplicon Sequence Variant table
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1. Sequencing denoising

Remove quimeras
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1. Sequencing denoising

Notes for Chimera Checking
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1. Sequencing denoising

Assigning Taxonomy
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1. Sequencing denoising

Taxonomy table
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Bioinformatics

https://benjjneb.github.io/dada2/tutorial.html

https://benjjneb.github.io/dada2/tutorial.html
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2. Pre-processing

Packages needed
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2. Pre-processing

Create a phyloseq object

A phyloseq object consists of the 5 main data types needed for complete microbiome 
analysis. 

- An ASV table like the one produced 

- The sample metadata table containing, for example, fish number, tank, diet, [DNA],….. 

- A reference nucleotide sequence for each ASV

- A phylogenetic tree

- A taxonomy table with the levels of the taxonomic hierarchy for every ASV
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2. Pre-processing

Create a phyloseq object
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2. Pre-processing

Create a phyloseq object
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2. Pre-processing

Filter contaminants
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2. Pre-processing

Filter contaminants (prevalence)
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2. Pre-processing

Filtration of contaminants
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2. Pre-processing

Filtration of contaminants
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2. Pre-processing

Filter contaminants (DNA concentration)
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2. Pre-processing

Filter contaminants (frequency)
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2. Pre-processing

Determine and remove contaminants
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2. Pre-processing

Determine and remove contaminants
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2. Pre-processing

Positive control: Mock

Agboola, J.O., Rocha, S.D.C., Mensah, D.D. et al. et al. (2023), Animal Microbiome, doi: 10.1186/10.1186/s42523-023-00242-y
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3. Taxonomic Analysis

More packages to install
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3. Taxonomic Analysis

Extract ps_nocontam and check coverage
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3. Taxonomic Analysis

Extract ps_nocontam and check coverage



49

3. Taxonomic Analysis

Group samples by type (phylum and genus)
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3. Taxonomic Analysis
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3. Taxonomic Analysis

Digesta - Phylum

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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3. Taxonomic Analysis

Digesta - Genus

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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3. Taxonomic Analysis

Water samles

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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3. Taxonomic Analysis

Feed samles

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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3. Taxonomic Analysis

Core Microbiome



56

3. Taxonomic Analysis

Core Microbiome

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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3. Taxonomic Analysis

Digesta, Feed and water overlap
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3. Taxonomic Analysis

Digesta, Feed and water overlap

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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4. alpha-diversity

More and more packages + plot phylogenetic tree
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4. alpha-diversity

Plot alpha-diversity indices
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4. alpha-diversity

statistics



62

4. alpha-diversity

statistics
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4. alpha-diversity

statistics



64

5. beta-diversity

More packages again + rarefraction

curves showing the number of unique sequence variants as a function of normalized library size
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5. beta-diversity

Rarefraction curve

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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5. beta-diversity

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w



67

5. beta-diversity

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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6. Individual taxa comparisson

Tidy taxa table of top 15
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6. Individual taxa comparisson

Boxplot of individual groups
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6. Individual taxa comparisson

Boxplot of individual groups

Agboola, J.O., Rocha, S.D.C., Mensah, D.D. et al. et al. (2023), Animal Microbiome, doi: 10.1186/10.1186/s42523-023-00242-y
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6. Individual taxa comparisson

Filtering groups and perform statistic groups
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7. LEfSe
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7. LEfSe

http://galaxy.biobakery.org/
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7. LEfSe

Weththasinghe, P., et al. (2022)
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8. Metabolic pathways

Weththasinghe, P., Rocha, S.D.C., Øyås, O. et al. (2022), Animal Microbiome, doi: 10.1186/s42523-021-00161-w
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