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Microbiome science - from sample to data

Sample collection &
storage

DNA/RNA extraction

Data generation & 
processing

- Sampling method (swab, tube, …)
- Sampling buffer (RNAlater, glycerol, …)
- Storage conditions (snap freezing, -20/-80°C)

- Extraction kit used
- DNA or RNA or both?
- Cell disruption (Proteinases, Bead beating)

- 16S rRNA gene or Shotgun metagenomics
- Short reads or long reads
- Data annotation
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amplicon sequencing

shotgun 
metagenomics



5Footer: Please title the topic in the slide master (desktop version "View" only) || Titel, name, date etc.

16S rRNA gene 
amplicon sequencing

shotgun 
metagenomics



6Footer: Please title the topic in the slide master (desktop version "View" only) || Titel, name, date etc.

16S rRNA gene 
amplicon sequencing

shotgun 
metagenomics



7Footer: Please title the topic in the slide master (desktop version "View" only) || Titel, name, date etc.

16S rRNA gene 
amplicon sequencing

shotgun 
metagenomics

Full genome information

More data

More expensive

Bias towards high abundant taxa

+ + +

+ / -

- -

-

Johnson et al. 2019
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16S rRNA gene 
amplicon sequencing

shotgun 
metagenomics

Full genome information

More data

More expensive

Bias towards high abundant taxa

+ + +

+ / -
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Johnson et al. 2019

16S rRNA gene: conserved and variable regions 

PCR target Molecular clock
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What we have: The FastQ format

https://compgenomr.github.io/book/fasta-and-fastq-formats.html
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What we have: The FastQ format

https://compgenomr.github.io/book/fasta-and-fastq-formats.html

What we want:
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What we have: The FastQ format

https://compgenomr.github.io/book/fasta-and-fastq-formats.html

What we want: How we get there:

Callahan et al. 2019

Bolyen et al. 2019



12Footer: Please title the topic in the slide master (desktop version "View" only) || Titel, name, date etc.

16S data workflow with
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16S data workflow with +
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16S data workflow with +

Step 1: QC and trimming

Raw
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16S data workflow with +

Step 1: QC and trimming

Raw After QC

(simplified)
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16S data workflow with +

Step 1: QC and trimming

Raw After QC

Trimmed

Low quality removed

(simplified)
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16S data workflow with +

Step 1: QC and trimming Step 2: Error correction
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16S data workflow with +

Step 1: QC and trimming Step 2: Error correction
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Step 3: 
Inference of Amplicon Sequence Variants (ASVs)

(simplified)
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Assigning taxonomic labels

ASV1 ASV2 ASV3 ASV4

S1 5 10 3 7
S2 5 0 3 0
S3 0 0 4 3

Abundance Table

ASV sequences:

>ASV1
ACGCTGGCGGCATGCTTAACACATGCAAGTCGTACGAATGAAT…
>ASV2
ACGCTGGCGGTATGCCTAACACATGCAAGTCGAACGAGGTAGC…
>ASV3
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAACAG…
>ASV4
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAGTCA…
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Assigning taxonomic labels

ASV1 ASV2 ASV3 ASV4

S1 5 10 3 7
S2 5 0 3 0
S3 0 0 4 3

Abundance Table

ASV sequences:

>ASV1
ACGCTGGCGGCATGCTTAACACATGCAAGTCGTACGAATGAAT…
>ASV2
ACGCTGGCGGTATGCCTAACACATGCAAGTCGAACGAGGTAGC…
>ASV3
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAACAG…
>ASV4
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAGTCA…

What is a taxonomy?

Same can be done for microorganisms:

Domain Bacteria
Kingdom Bacteria
Phylum Bacillota A
Class Clostridia
Order Oscillospirales
Family Ruminococcaceae
Genus Faecalibacterium
Species Faecalibacterium prausnitzii
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Assigning taxonomic labels

ASV1 ASV2 ASV3 ASV4

S1 5 10 3 7
S2 5 0 3 0
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ASV sequences:

>ASV1
ACGCTGGCGGCATGCTTAACACATGCAAGTCGTACGAATGAAT…
>ASV2
ACGCTGGCGGTATGCCTAACACATGCAAGTCGAACGAGGTAGC…
>ASV3
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAACAG…
>ASV4
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAGTCA…

Database search
(Naïve Bayesian Classifier)
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Assigning taxonomic labels

ASV1 ASV2 ASV3 ASV4

S1 5 10 3 7
S2 5 0 3 0
S3 0 0 4 3

Abundance Table

ASV sequences:

>ASV1
ACGCTGGCGGCATGCTTAACACATGCAAGTCGTACGAATGAAT…
>ASV2
ACGCTGGCGGTATGCCTAACACATGCAAGTCGAACGAGGTAGC…
>ASV3
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAACAG…
>ASV4
ACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAGTCA…

Greengenes2

Ribosomal 
database project

Database search
(Naïve Bayesian Classifier)

Domain Phylum Class Order Family Genus

ASV1 Bacteria Bacillota_C Negativicutes Veillonellales Dialisteraceae Dialister

ASV2 Bacteria Bacteroidota Bacteroidia Bacteroidales Bacteroidaceae Bacteroides

ASV3 Bacteria Pseudomonadota Gammaproteo
bacteria

Enterobacterales Enterbacteriaceae

ASV4 Bacteria Bacteroidota Bacteroidia Bacteroidales Bacteroidaceae Prevotella
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Microbiome science - from sample to data

DNA/RNA extraction

Data generation & 
processing

Sample collection &
storage

Data analysis



26Footer: Please title the topic in the slide master (desktop version "View" only) || Titel, name, date etc.

Microbiome science - from sample to data to analysis

DNA/RNA extraction

Data generation & 
processing

Sample collection &
storage

Data analysis
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