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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
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Ramazzotti and Bacci - 16S rRNA-Based Taxonomy Profiling in the Metagenomics Era - in Metagenomics 2018
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Targeting 16S rRNA with PCR
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16S rDNA is a perfect candidate because it is:

- present |n a” prokaryotlc Organlsms 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 bp
V1 V2 v3 V4 V5 V6 V7 v8 Vo
- sufficiently conserved in some regions

CONSERVED REGIONS: unspecific applications
VARIABLE REGIONS: group or species-specific applications

- highly variable in other regions

Primer E. coli

Primer: Primer Sequence: Length Position

InivBactF 5' GAG TTT GAT YMT GGC TC 17-mer 9-25

UmivBactR 5" GYT ACC TTG TTA CGA CTT I18-mer 1509 - 1492
UnivBactF UnivBactR

e <«
sﬁj,

162 bp
«+ >
~1470 bp
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A broad spectrum of environments *@”‘
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Aerobic granular sludges Anammox granules Anaerobic digestors

06/07/2022 Activated SlUdgeS GA: 872053 — H2020 - MSCA - RISE-2019




c
i
Al O
o
=
3
i}

Choice of the 16S region
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V3-V4 as general purpose target
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all supposed to be "universal”

‘ Pro341F CCTACGGGNBGCASCAG Takahashi et al.” 2014

most update
Pro805R GACTACNVGGGTATCTAATCC Takahashi et al.” VV3V4 primer pair
314F (341F) CCTACGGGNGGCWGCAG Albertsen et al.® illumina default
805R GACTACHVGGGTATCTAATCC Albertsen et al.® primer pair
27F AGAGTTTGATCCTGGCTCAG Albertsen et al.®
534R ATTACCGCGGCTGCTGG Albertsen et al.®
515F GTGCCAGCMGCCGCGGTAA Albertsen et al.?
806R GGACTACHVGGGTWTCTAAT Albertsen et al.®

i

Computational screening to capture
expected coverage profiles of Takahashi et al. primers
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Brocadiaceae - they were missing...

Coverage % of Pro341F
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rootrank Root (0/1558788/12)
domain Bacteria (0/1502570/12)
phylum Planctomycetes (0/16957/12)
class Planctomycetacia (0/9720/12)
order Candidatus Brocadiales (0/395/12)
family Candidatus Brocadiaceae (0/395/12)
¥ genus Candidatus Brocadia (0/107/12)

All 16S sequences of anammox
species were aligned and studied
to improve their coverage
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Updating Takahashi with lllumina

Article | Open Access \ Published: 24 September 2020

A novel universal primer pair for prokaryotes with
improved performances for anammox containing

communities

Lorenzo Mazzoli, Giulio Munz, Tommaso Lotti & Matteo Ramazzotti

wmp | Pro341FB This work
Pro341F CCTACGGGNB Takahashi et al.”
Pro805R GACTACNVGGGTATCTAATCC Takahashi et al.”
314F (341F) CCTACGGGNGG@CAG Albertsen et al.?
805R GACTACHVGGGTATCTAATCC Albertsen et al.®
27F AGAGTTTGATCCTGGCTCAG Albertsen et al.®
534R ATTACCGCGGCTGCTGG Albertsen et al.®
515F GTGCCAGCMGCCGCGGTAA Albertsen et al.®
806R GGACTACHVGGGTWTCTAAT Albertsen et al.®
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most update
V3V4 primer pair

lllumina broad range
V3V4 primer pair
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Theoretical performances on bacteria

Bacteria
100.0
90.0
80.0
2 70.0
60.0 B TAKB _v3v4
- 0.0 mTAK v3v4
E ‘ mALB v1v3
S 400 ALB_v3v4 (illumina)
S 300 ALB_v4
20.0
10.0
0.0
Phyla Classes Orders Families Genera
Rank

06/07/2022 GA: 872053 — H2020 - MSCA - RISE-2019 10




) Ll
Theoretical performances on archaea *@“‘
Archaea
100.0
90.0
80.0
L 70.0
- 60.0 B TAKB v3v4
g 500 mTAK _v3v4d
= 0.0 mALB_v1v3 | |
E ' ALB_v3v4 (illumina)
o 300 ALB v4
20.0
10.0
0.0
Phyla Classes Orders Families Genera
Rank

06/07/2022 GA: 872053 — H2020 - MSCA - RISE-2019 11




European
Commlssu:)n

90
_ _ _ _ = A NAMMOX
80 — — — T E -
70 — 1 = ERm
X 50 — ] - —
o _
g - o
d 50 - _
g —
8 ] _ M
c 40 ] ] ] —
) B _
8 30 ) i .
e
£ 20
o
10
O___ N N N N N I N T I e N N N N N (N N N N N I N I I e L1 1 1 N N N ) N I I T I NN N N A U N N S N N N I N N T N A
R 2222 ooooooooooooﬁﬁﬁﬁgﬁﬂ BN RN RN NN R N N R I R I SR CR R Cl
é\@é\ é’ é}@ &® < c?&\&%Q@Q@& e '& \%‘éﬂ éé‘ﬂ P (&é,'b-‘zg"‘b?' Q,‘Zg'c‘a‘tis} Q‘%’ a‘b-;e’@e’ge"ag’&zg’ &@ (53@' 2‘;"}0\‘.& <\5\\\‘13;:‘\"—-'-’ \@’ \(Zs\\}\oc‘% :-:J @@6\4&%&35\@2'@@@\‘&@ \}.}\,?ﬁ\fs 0‘\2@2’,@ &
S § 4,\0?,5' T OE LS 1:5(\ & a & 2 o g o) SR LPE o S E S oK §°
@Q} N ) \06\ ~ c}g‘é\ R :\9&:} & ,-\\@Qc};_,(q‘o (ﬂé‘@c’(\'}\\ @“" ’?? O DS 1_,;:?’ c}CE’ 0{;5’ @ch’fgi@ Q{‘:‘Q é_\(“ PR cgq} K &d‘: Ry &{:906 obcg \(\\‘::Q (€] Qc}o \‘{(’ & Qé\&ﬁ fsq‘ "5*
§ : ol ; g .
& Qgéﬁq\é‘c' QT o @Q‘G"ﬂ Vé\;\é\ O\\(% \@1\ \\@ @\\?\\ ‘6‘\ C&ﬂ; ‘&g\ C}ci; 0@29@2&&@ o° Q@ & @‘Z\\?ﬁ;b&\) \g{\(\({\\e\(\% &S Q—§ & ég\\‘_o vq'}@
& el G ) P53 Sy <
& & T VR *
<) & & @)
O
06/07/2022 GA: 872053 — H2020 - MSCA - RISE-2019

12




U2,
. Q w *****
Theoretical performances on anammox @
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Efficacy of the new primer *@“‘ ¥
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Conclusions *’@“‘

*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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