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The Importance of Microbe 
Communities

• Our gut microbiome contains at least 1000 species of known bacteria 
with more than 3 million genes (150 times more than human genes). 

• The microbiome in your intestine: a (momentary) individual ID card

• Diversity of species of the gut microbiome plays an 
important role in the metabolic balance of the host.

• Large scale testing of the microbiome of different organs revealed 
important correlation with a series of common diseases



The Importance of SCFA like butyrate

Zhao et al., Science, Mar 2018



Identifying microorganisms

Culturing: about 20% only

MALDI-TOF identification

Special media, Enzyme or Chemical tests, 
Serology, Phage typing

Second generation Sequencing:  “massively parallel” de novo and targeted

targeted: 16S rDNA PCR-amplicon

de novo: Shotgun sequencing-no PCR step

Third generation Sequencing: Single Molecules

Illumina
Ion Torrent
SOLiD

16S rDNA PCR and Sanger sequencing16S rDNA: 
highly conserved primer binding sites +
hypervariable regions that can provide 
species-specific signature sequences



Massively Parallel Sequencing

Get purified and unbiased DNA  (!!!)Sample Preparation

Fracture in 200-600 bp
Add adapters

Cluster generation: PCRs



Massively Parallel Sequencing

Excitation/Fluorescence after each cycle Sequencing by Synthesis

Data Processing
Index-based separation Usually: Assembly - contigs

Researcher’s work: analysis



Single Molecule Sequencing
Oxford Nanopore PACific biosciences 

Long reads! 
Problem: accuracy only 96%

Long reads! 
Expensive...



Our Work in Progress

• Sunflower Pollen Microbiome, N=2

N=2 Plain pollen
Shotgun / 16S

Before and after 
mixing with fat



Our Work in Progress

•Certain Mixed Pollen Microbiome, N=3

 

16S rDNA, Plain Pollen 16S rDNA, 2day mixShotgun, Plain Pollen

Microbiome Alteration 



Thanks for your attention!

 



Digression: fecal transplant
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