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Outline
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 Ribosomes and their conservation

 Targeting rRNA with PCR

 Choice of the V region

 V3-V4 primers

 Prediction of coverage

 Brocadia-aware new primer
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Ribosome as a ribonucleoprotein 

GA: 872053 — H2020 - MSCA - RISE-201906/07/2022

Ramazzotti and Bacci - 16S rRNA-Based Taxonomy Profiling in the Metagenomics Era - in Metagenomics 2018

ribosome
scaffold 
proteins

http://dx.doi.org/10.1016/B978-0-08-102268-9.00005-7
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Targeting 16S rRNA with PCR

GA: 872053 — H2020 - MSCA - RISE-201906/07/2022

16S rDNA is a perfect candidate because it is:

- present in all prokaryotic organisms

- sufficiently conserved in some regions

- highly variable in other regions
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A broad spectrum of environments
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Aerobic granular sludges Anammox granules Anaerobic digestors

Activated sludges
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Choice of the 16S region 

GA: 872053 — H2020 - MSCA - RISE-201906/07/2022

N
um

be
r 

of
 s

tu
di

es
 @

 E
B

I 
M

G
ni

fy

Biomes

Ramazzotti and Bacci - Metagenomics 2018

http://dx.doi.org/10.1016/B978-0-08-102268-9.00005-7
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V3-V4 as general purpose target
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all supposed to be "universal"

(341F)

2014
most update 

V3V4 primer pair

Computational screening to capture
expected coverage profiles of Takahashi et al. primers

illumina default 
primer pair
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Brocadiaceae – they were missing...

GA: 872053 — H2020 - MSCA - RISE-201906/07/2022

F: C. brocadiaceae

G: C. brocadia

G: C. kunenia

G: C. anammoxoglobus

G: C. scalindua

all classified

x x
All 16S sequences of anammox 

species were aligned and studied 
to improve their coverage
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Updating Takahashi with Illumina
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W = A or T

(341F)

most update 
V3V4 primer pair

lllumina broad range 
 V3V4 primer pair
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Theoretical performances on bacteria
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(illumina)



Theoretical performances on archaea
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(illumina)



Theoretical performances on archaea
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anammox

Ranks with more than 25% coverage increase
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Theoretical performances on anammox

NEW OLD

F: C. brocadiaceae

G: C. brocadia

G: C. kunenia

G: C. anammoxoglobus

G: C. scalindua

all classified

x x
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Efficacy of the new primer 
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Conclusions

06/07/2022

Different environments may require different 

analytical strategies

The PCR reaction is a competitive environment, 

primer degeneration alleviates competition

Even one degeneration may seriously impact the 

interpretation of results
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