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Microbiome 



Culturable bacteria 

Bacterial culture 

 Isolation of 
pure cultures 

Biochemical test 

Microscopy 

 Molecular 
fingerprint 
methods 



Historie studia mikroorganismů Uncultarable bacteria 

Millions to billions 
sequences per sample  

Study of DNA – uncultered bacteria (>99,9%) 



Metagenomika 

http://www.cbs.dtu.dk/researchgroups/metagenomics/metagenomics.php 

Metagenomics 

Targeted sequencing - 16S rDNA 
Whole metagenomic sequencing 

Whole metagenomic sequencing 
Metatranscriptomics 
Metaproteomics 

Metametabolomics 
Metaproteomics 



Metagenomics 



Historie studia mikroorganismů 
NGS 

Next generation sequencing 

+ Number 
   of sequences 
+ Price 
+ Accurency 
 
- Template  
   amplification 
- Short reads 

+ Long reads 
+ Epigenetics 
+ Speed 
+ Single molecule 
 
- Price 
- Accurancy 
 



• 454 (Roche) 

• SOLiD (Life Technologies) 

• Illumina (Illumina) 

• Ion Torrent (Life Technologies) 

• PACBIO, Sequel System (Pacific 
BioSciences) 

• MiniON (Oxford Nanopore 
Technologies) 

• BGISEQ-500 (BGI) 
 

 

 

Historie studia mikroorganismů Available platforms 
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Illumina sequencing overview 



Illumina sequencing overview 



Illumina sequencing overview 



• Inconsistent approaches microbiome studies 

• The composition of bacteria is influenced 

– Sampling method 

– Sample storage conditions 

– DNA extraction 

– Primers targeting different parts of 16S rRNA gene 

– Bioinformatics analyses 

Microbiome studies – 
methological problems 



Microbiome function 



Microbiome and health 



Our Study Design 



DNA Extraction 

5x diluted 

Homogenized with 2.3 mm 
zirconia beads 



gDNA quality check 

*** 

*** 

*** 

5x diluted DNA in 
extraction DNA 



gDNA quality check 

5x diluted DNA in 
extraction DNA 

Gel electrophoresis 

Fragment analyzer 

SK1_QS SK1_PS SK2_QS SK2_PS SK3_QS SK3_PS 



PCR inhibitors presence 

• qPCR  primers targeted 
bacterial DNA (16S rDNA)  

• series of gDNA dilution 
• Calculated slope and 

efficiency (=  10(-1/slope) -1) of 
the reaction 

*** 

*** 
*** *** 

*** 

Control 
DNA 
(E. coli) 

* Sample groups x control DNA 



Human DNA presence 

• qPCR  primers targeted 
bacterial DNA (16S rDNA) 
and human DNA (protein 
kinase)  

• Relative quantification – 
proportion of human DNA 
to bacterial DNA (2dCt) 

* 



16S rDNA Sequencing 

Index 
Group1 

Index 
Group2 

Index 
Group3 

InnerTag1 InnerTag1 InnerTag1 

InnerTag2 InnerTag2 InnerTag2 

InnerTag3 InnerTag3 InnerTag3 

InnerTag16 InnerTag16 InnerTag16 

Index 
Group9 

InnerTag1 

InnerTag2 

InnerTag3 

InnerTag16 

Index Group 
pool1 

Index Group 
pool2 

Index Group 
pool3 

Index Group 
pool9 

Sample normalization (Fluorometrically), pooling 

Sample normalization (qPCR), pooling 

Pooled 16S rRNA library 

Gel electrophoresis, PCR Clean-up  

Gel electrophoresis, PCR Clean-up  

Library preparation 

Amplicon PCR (triplicates, after PCR pooled) 

Check library (qPCR, Bioanalyzer) 

Sequencing on MiSeq V3 chemistry, 2x300 bp 
(8pM library, 20 % PhiX DNA) 

Index PCR 



Sequencing results 



Stool diversity 

* 



Diversity x DNA yield 



DNA isolation vs bacterial cell wall type 

Abundant bacteria Statistically signifficant different bacteria 

Gram positive bacteria 

Gram negative bacteria 



Bacterial composition 

Gram positive bacteria 

Gram negative bacteria 



DNA isolation – Does it matter? 

Individual variability 

DNA isolation 



DNA isolation – Does it matter? 

Individual variability 

DNA isolation 



DNA isolation – Does it matter? 

Individual variability 

DNA isolation 



PS (Powerlyzer PowerSoil 
DNA isolation Kit) 

QS (QIAamp DNA Stool 
MINI Kit) 

DNA yield 

DNA purity 

DNA quality 

Presence of inhibitors 

Presence of human DNA 

Observed species 

G+ bacteria isolation 

Summary 

There is no statistical significant correlation between DNA yield and observed species 

 
The effect of extraction kits increases with higher taxonomical level  

!!!Complication in comparison between different studies!!!  
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THANKS FOR YOUR ATTENTION 


