
Module 3: 

Sample collection, extraction and library prep 
for 16S NGS analyses

Part 3.3

16S rRNA high throughput sequencing: Sample processing
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Compared to the time series samples, the effect of 
bead beating was larger than the effect of 
sampling 5 months apart.

Increased bead beating had a dramatic influence on 
the observed community composition
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Albertsen et al., (2015), PLoS ONE 10(7): e0132783
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http://www.lgcstandards-atcc.org/Microbiome?geo_country=za
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Source: http://phenomena.nationalgeographic.com/2014/11/11/contaminomics-why-some-microbiome-studies-may-be-wrong/

16S rRNA high throughput sequencing: sample processing



16SrRNA Intermediate Bioinformatics Online Course: 
Int_BT_2019

Shantelle Claassen-Weitz
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Source: http://phenomena.nationalgeographic.com/2014/11/11/contaminomics-why-some-microbiome-studies-may-be-wrong/

16S rRNA high throughput sequencing: sample processing



16SrRNA Intermediate Bioinformatics Online Course: 
Int_BT_2019

Shantelle Claassen-Weitz

Source: http://phenomena.nationalgeographic.com/2014/11/11/contaminomics-why-some-microbiome-studies-may-be-wrong/
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Salter et al., (2014), BMC Biology; 12; 1-12
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Salter et al., (2014), BMC Biology; 12; 1-12

Targeted the 16S 
rRNA gene of 

Salmonella 
bongori (in 

black) which 
had undergone 
five rounds of 
serial ten-fold 

dilutions

No. of serial 
dilutions H

2
O No. of serial 

dilutions H
2
O No. of serial 

dilutions H
2
O

Laboratory 1 Laboratory 2 Laboratory 3
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Lauder et al. (2016) Microbiome. 4(29) https://doi.org/10.1186/s40168-016-0172-3
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301460 F05 Unkn 24.26819 0.116

Primestore_FTDint_P1 (SC 9 B8) F06 Unkn Primestore_int 36.03133 0.000

502527 F07 Unkn 29.54712 0.003

101398 F08 Unkn 29.55681 0.003

102598 F09 Unkn 23.255 0.233

104454 F10 Unkn 24.64554 0.089

518306 F11 Unkn 22.84429 0.310

302194 F12 Unkn 21.13398 1.015

102539 G03 Unkn 33.36721 0.000

104435 G04 Unkn 21.43081 0.910

118685 G03 Unkn 24.20348 0.121

104212 G04 Unkn 19.27805 3.674

108148 G05 Unkn 24.50339 0.098

w ater G06 Unkn MilliQ 35.66736 0.000

505016 G07 Unkn 35.65833 0.000

103051 G08 Unkn 27.24958 0.015

104614 G09 Unkn 19.42097 3.327

108290 G10 Unkn 29.70401 0.003

512561 G11 Unkn 24.04204 0.135

303017 G12 Unkn 20.00377 2.222

507636 H03 Unkn 21.52387 0.854

508423 H04 Unkn 25.33993 0.066

506335 water Unkn MilliQ 36.39297 0.000

301009 H04 Unkn 21.97896 0.565

The 16S rRNA real time PCR protocol is published at: 
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0017035
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https://www.nature.com/articles/nmeth.4683.pdf?origin=ppub
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In summary:
• Different DNA extraction methods may result in differences in bacterial 

profiles obtained following sequencing.

• Low DNA yields may result from the extraction method used or the 
nature of the biological specimen. These are at higher risk for 
increased levels of “background” or “contaminant” profiles.

• Identify (and/or optimize) an extraction method best suited for your 
sample types and research questions – and stick to it.

• Contaminant profiles may be different for different laboratories and 
reagents. Hence, ensure that you have optimal negative controls 
processed alongside your biological specimens.

16S rRNA high throughput sequencing: sample processing

• Be aware of PCR bias and cross-contamination between wells.

• Finally, explore different methods for identifying and removing 
contaminants.




