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& BIOLAWEB Phytoplankton metabarcoding

: . Barcode , Bioinformatic
Sampling DNA extraction amplification Sequencing analysis
? ? |
lllumina
Which barcode ? Primers design
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&BlOLAWEB Which barcode to use for phytoplankton
metabarcoding?

barcode

Marker gene [ .

AN Conserved /
regions

Match sequencing
technology size

‘f Max 450pb

Represented in
reference databases

Universal

Different species of
Chlorophyceae
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&BIOLAWEB Which barcode to use for phytoplankton
metabarcoding?

barcode

Marker gene [ .

1. Selection of interesting marker

genes
3. Test the performance of the

primer

2. Selection of primers that are
present in the different marker genes
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&NOLAwEB Which barcode to use for phytoplankton
metabarcoding?

1. Selection of interesting marker genes

Eukaryotic cell

Nuclear DNA (ADNr 18S)

e W
Plastid DNA B ¥
(ADNr 16S, ADNr 23S, tufA, rbcl) ci'j.;-;?’
Chloroplast Cyanobacteria

Mitochondria
Mitochondrial DNA
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COBIOLAWEB
Nuclear DNA - ADNr 18S

References available: huge, good reference  # -
databases (PR2, SILVA), often used in o
ecological studies -
Several highly variable regions flanked by
conserved regions .
Not universal: 18S is the SSU of eukaryotic e o e s L e e rvemarns
ribosome, so not present in prokaryotes C— ———
(cyanobacteria)

Not variable enough for species detection (e.g.

diatoms)

Length: presence of introns in some groups

(Euglenophyta, 430 bp -> 680 bp)

Funded by European Union www.biolaweb.com



&BHOLAWEB — B
Plastid DNA - rbcL

Universal: present in all algal groups (!) P I l
— I |

Variable enough for species detection (e.g. |

diatoms), recommended for plant detection o

(CBOL Plant Working Groupe, 2009) ~~ =

References available: no references for some . -

algal groups — —

No conserved regions at the microalgal scale:
primers must be specific of each algal class

Funded by European Union www.biolaweb.com
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CORBIOLAWEB
Plastid DNA tufA

Cwemme

Universal: present in all algal groups S

Variable enough for species and even sub-
species detection (Vieira et al., 2016 ; Zou et

al., 2016)
References available: too few references ' L N N—
available for many algal groups — ——

Primers already developed in the literature are
specific of each clade. Difficulty to design new
ones for the entire microalgal diversity

Funded by European Union www.biolaweb.com



&Blomwss ~ |
Plastid DNA16S

{
{

i
|

CERE S

Universal: present in all algal groups P T —

References: very good for cyanobacteria,
and correct for other classes

§ 3

Several highly variable regions flanked by R VP T

conserved regions — ——

Primers already developed in the literature
for study microalgal diversity.
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&BIOLAWEB — B
Plastid DNA - 23S -
o I Cowant
Universal: present in all algal groups omt_ I
_— . ‘

References: correct for cyanobacteria, still .
poor for other classes — .

[,

Several highly variable regions flanked by : : : |

conserved regions o e e e s
Primers already developed in the literature for T——

study microalgal diversity, targeting domain V.

Higher phylogenetic resolution than 16S
(Gutell et al., 1994 ; Pei et al., 2009)
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(%BIOLAWEB Which barcode to use for phytoplankton

metabarcoding?
1. Selection of ° sting marker genes
Eukaryotic cell
Nuclear DNA (ADNr 18S)
ey e

i ) W
P s ity |,
Chloroplast Cyanobacteria

Mitochondria
Mitochondrial DNA
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&BUOLAWEB Which barcode to use for phytoplankton
metabarcoding?

2. Selection of primers that are present in the different marker genes

From literature Newly designed

TOLPMA ARTICLE
The distribution of phytoplankton in the Baltic Sea
assessed Dy a prokaryolic 168 :RNA gene primer
system @
SN HSrARD, S POdErae, & M0LeC, HOGON, KR GHEMmoLor, M LIDes: ®
Aathor Nobes

FIUMO 01 A SE0 N B, VOl 40, H9ue 5, MIPy-Jore JUIN, PR 2334,
sttoxadelens . 0.1093p an <, (00
Paubivted 0TApI30IA  Reticke Wuary v

12 candidate primers
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O BIOLAWEB 3. Test the performance of the primers

. . In vitro tests
. In silico tests

> Performance in practice > ?

Performance in theory

N = Final

selection selection
variability, specificity, ,
amplicon efficiency adapted Using mock
for PCR communities of known
composition
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COBIOLAWEB In silico analysis

Collection of candidate primers pairs for 16S and 23S
» Selection of existing primers pairs (literature)

» New combinaison of existing primers

« Design of new primers

V

OligoAnalyzer Amplification Estimated Specificity of the In_ S'I'Ctg
fficiency resolution primers assignation
) efficiency

- Funded by European Union www.biolaweb.com



& BIOLAWEB In silico tests

e e : e In silico
OligoAnalyzer Amf;;llflcatlon IrEeSStlonl"lue}[’itgg SpeC|f|_C|ty of the assignation
efficiency primers efficiency

Are the primers
adapted for
PCR ?

T°C hybridation

Cross dimer

EGGAAi AlGGKu: SATCTAT

I-TATGAACGGACCTTAC T'lcc
Hairpin
E'-GTC»A(E(:‘M'TC )

FCIA CIACLCCT A

Funded by European Union www.biolaweb.com



O BIOLAWER In silico tests

o , s In silico
OligoAnalyzer Amplification EstlTe}[’fed Specificity of the assignation
efficiency resolution primers efficiency
Are the primers Look at primer
adapted for matches on
PCR ? sequences present

o in databases
T°C hybridation

Cross dimer l
EGGAA AAGGAQ SATCTAT
I-TATGAAG 1~CCTT.‘- T'ICC HOW many
Hairpin sequences do | get
£".GTCAGGATC with my primers?
32C1A llllt‘.tii,éé': o‘.)
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O BIOLAWER In silico tests

e , . In silico
OligoAnalyzer Amplification ESt'Te}(’Fed Specificity of the assignation
efficiency resolution primers efficiency
Are the primers Look at primer % of species with
adapted for matches on strictly different
PCR ? sequences present barcode

o in databases
T°C hybridation

Cross dimer l
5 CEGARACAAGGAGEATCTAT- 2
I-TATGAAGGACCTTACTTCCC-S How many
Hairpin sequences do | get

£".GTCAGGATS with my primers?
i

FCIA CIACLCCT »‘.)
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Y BIOLAWEB In silico tests

e , e In silico
OligoAnalyzer Amplification Estimated Specificity of the assignation
efficiency resolution primers efficiency
Are the primers Look at primer % of species with To how many
adapted7f or matches on strictly different unwanted species
PCR | sequences present barcode the primers

in databases hvbridate?
T°C hybridation ybridate

Crossdimer - l ( * Q e

fGGAA CAAGGAGGATCTAT -

T TATGAAGGACCTTACTTECE € How many . Q ()
Hairpin sequences do | get
snm:a.%%r;) with my primers?
FCIA CIACLCCT A

Funded by European Union www.biolaweb.com



Y BIOLAWEB In silico tests

e e : e In silico
OligoAnalyzer Amplification Estimated Specificity of the assignation
efficiency resolution primers efficiency
Are ;hetPgTe’ s Look at primer % of species with To how many % amplicon that
a g% qu ?or matches on strictly different unwanted species are correctly
' sequences present barcode the primers assigned to their
in databases ' ? i
T°C hybridation hybridate corresponding
taxonomy
Cross dimer * S ()
fGGAA Iluf(l;GAa SATCTAT-3' . Q
I-TATGAAG l»-CCTT& TTCCC HOW many .
Hairpin sequences do | get
£".GTCAGGATS with my primers?
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COBIOLAWEB In silico analysis

Collection of candidate primers pairs for 16S and 23S
» Selection of existing primers pairs (literature)

» New combinaison of existing primers

« Design of new primers

V

OligoAnalyzer Amplification Estimated Specificity of the In_ S'I'Ctg
fficiency resolution primers assignation
) efficiency

- Funded by European Union www.biolaweb.com



CO BIOLAWEB In silico analysis

Collection of candidate primers pairs for 16S and 23S
» Selection of existing primers pairs (literature)

» New combinaison of existing primers

» Design of new primers

Good or PCR O

O“gOAnaIy“ CYA359F/CYA781R ssignation

0 xfficiency
& &

&

&

ECLA16S_F1/ECLA16S_R1

p23SrV_{1/p23SrV_r1

ECLA23S_F1/ECLA23S_R1

0
&
& &
&

ECLA23S_F2/ECLA23S_R2

- ' www.biolaweb.com



COEBIOLAWEB

1y Do they match our
requirements ?

In silico

Performance in theory

variability, specificity,
amplicon efficiency adapted
for PCR

- Funded by European Union

-

1st
selection

Primers test

2) Do they perform well in
real conditions ?

In vitro

B (> P

Performance in practice

o Final
m selection
Using mock
communities of known
composition

www.biolaweb.com



CIBIOLAWEB

1y Do they match our >
requirements ? :>
In silico
s SR 2 s
selection

Performance in theory

variability, specificity,
amplicon efficiency adapt
for PCR

marker P
CYA359F/CYA781R

16S ECLA16S_F1/ECLA16S_R1

p23SrV_{1/p23SrV_r1
ECLA23S_F1/ECLA23S_R1

ECLA23S_F2/ECLA23S_R2

Primers test

Do they perform well in
real conditions ?

In vitro

Performance in practice

Final
selection
Using mock
communities of known
composition

www.biolaweb.com



O BIOLAWER In vitro tests

Do they perform well in 1st Mock community
real conditions ?

Selection of 10 strains
In vitro from the TCC culture
collection

DNA extracts of each
Performance in practice culture with GenElute

Are all the species
Equimolar concentrations —»  amplified with the same
m

efficiency?
PCR in triplicate

Using mock
communities of known Sequencing (lllumina) Influence of PCR on
composition diversity obtained

DADA2 (ASVs)

Funded by European Union www.biolaweb.com



& BIOLAWEB In vitro tests arphyta

Cyanobacteria i -
Species introduced in the first mock community :
Evperimant 1
| A ohlrs's

!oachaa SGuanabaciena [ty :m” atr Im\l!

X

- Chloroph

X phyta

X

Bacillariophyta
X Ochrophyta
X -~

Funded by European Union www.biolaweb.com
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& BIOLAWEB .

Are all the 10 control species detected by each primer pairs?

Cr A5 ECNISS_FL9 ECIAIS =50 BECLA3S RN pEISM_PLY
CYAT2IR ECALEE R ECLA23E 31 ECLA23E 52 pE3%Y_

Percentage of ASV assigned to control species of Mock 1. s

16S
3 23S

CYAISEE) ECLAJES_F1/ FOLAZI5_FIY  ECIA2EE RN/ PRS0
CYATEIR ECLAIES_FL EQLAZSS R ECLR23E 52 pISV_A

Percentage of reads assigned to control species of Mock 1. s

CYAISEF ECLAJES_F1/ JFOLAZ5_FI) BCLADIS_ R PRI
CYATa1n ECLAZES 1A EQLAZSS Rt ECLA2IE 22 P21V

Funded by European Union www.biolaweb.com




A BIOLAWER

Are all the 10 control species detected by each primer pairs?

All species are detected with the 23S primers
But not for 16S primers

Percentage of ASV assigned to control species of Mock 1.

Percentage of reads assigned to control species of Mock 1.

Funded by European Union

2

i

0

i e
EC i1

2| w
EC IZ

CYAISSE!  ECLANRS_F)/  EOLAZIS_FIY  ECLAXIS_E)  padsev g
CYATEIR ECLAJES_F1  EQLAZIS RY  ECLAQIE 32 23S
ovazsse  EcLaaes R/ leneensop ecas s prases ey

ECLASES BA || ECLAZZS RL ECLA2IE W1 238N A
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A BIOLAWER

Are all the 10 control species detected by each primer pairs?

All species are detected with the 23S primers
But not for 16S primers

Percentage of ASV assigned to control species of Mock 1.

Some primers amplify heterotrophic bacteria especially
ECLA16S (which was expected)

Percentage of reads assigned to control species of Mock 1.

Funded by European Union

1 34

L

c

2

i

s
B 1

EC F1é
El Fl

EC ) £l u ] 0}
EC i1 EC IZ L\'°l

12

(R AEE

ECLAIRS_F1/
ECLAES M

BOLAZYS_FI  ECLADISZN  po3sed_f))
EOLAZZS RL ECLA2IE W1 Q1S o
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A BIOLAWER

Are all the 10 control species detected by each primer pairs?

All species are detected with the 23S primers
But not for 16S primers

Percentage of ASV assigned to control species of Mock 1.

Some primers amplify heterotrophic bacteria especially
ECLA16S (which was expected)

Percentage of reads assigned to control species of Mock 1.

An extremely large majority of reads are affiliated to algae

Funded by European Union

1 24
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e

2

i

! i
( ] 3 1
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1
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A BIOLAWER

Are all the 10 control species detected by each primer pairs?

All species are detected with the 23S primers
But not for 16S primers

Percentage of ASV assigned to control species of Mock 1.

Some primers amplify heterotrophic bacteria especially
ECLA16S (which was expected)

Percentage of reads assigned to control species of Mock 1.

An extremely large majority of reads are affiliated to algae

Funded by European Union

2

i

£
E 1

2384
2 F1/
E( 5§

2o ) £l u ] (1)
EC i1 EC iZ L\'° 1

Ld
: : 16S
12
W 2 235
© @
=g RAG 1190

= e ==
[ Fly | EC 2 i
B Rt 2
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Y BIOLAWEB In vitro tests

Do they perform well in 1st Mock community 2nd Mock community
real conditions ?
] Selection of 10 strains Selection of 18 strains
In vitro from the TCC culture from the TCC culture
- —— callaction collection
Performance in practice 16S : CYA359F/CYA781R DNA eX;La;tCerOf each

e J—— PCR in triplicate
i )

Using mock 23S : ECLA23SF1/ECLA23SR1 Equimolar mix

communities of known Sequencing (lllumina)
composition “ DADA2 (ASV) “ DADA2 (ASV)

Funded by European Union www.biolaweb.com



& BIOLAWEB Mock community 2

Experiment 1 Experiment 2

A wow Cat' e
—{Srm

: Synoachocysto agusils

Eule Al Cymachacena Dscha'ortalos
Nasoaes Dol Risan me
v Zanema &0
ke Mogypurle
Oeeriiiive Coara-um rag-eh
| Pleneae ) Y . Taraohs e cbiuns
- g;m P ndor i moreaw
AL e

A Shhev v ur o vy M Hasraricocels aausing
—— By Lesan ¥
Coypie an

E‘“LMM

HXX X

KHEAXXAKRX XX

XXX

LLammA Conronya XRTNONOMA MCNENUT

p g ¢
HKAXX XXX X
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& BIOLAWEB Mock community 2

Experiment 2 16S 23S
Anf v Cat'rain X X X B
Symochacyste agucils X X B X B
PRI MO0ETnE x X B X B
Dalishrgsarmee fieas me » X X
Zgvema a8, x X B X 08
Moy pudie s X X B X B8
LCoama“um rgrei X x X
Tersohe e cbuus “ X | X 0
P mdor s morear > > X B
I Bracaces laaustng x None < 0
CMartpocovomas seinhach
Buo'rrucvceuy besn = * B X B
Coyptermonas ap X x B x B
ABCE A0 X X B X B
KAXNOCOMA ACNANUT x x X B
Uyciotara maneghinane
Srsertave von'er x < B < B
Fagieda ciounmsis X X x
Nzmenis pala x X ®m| X ®
Azevioneds £meea < < 8 < B

B Well assigned Not well assigned

Funded by European Union www.biolaweb.com



& BIOLAWEB Mock community 2

Experiment 2 16S 23S 16S
Anatwcw Catlrwia X X X 8 - h
Synochocyste agquatis b X B X @
FUnEnm nooecens X x B X B o B
Doliehassaermme Bisanmn X X X 8 H
Zvema e8. x X @ X B Foe 3
Moyl > X B X B8 -
Coama“um ragrei x x x .
Ty L dULE x X B X 8 l
Prandoriis muorenw x - x n , IJ L. °
HEMPATCocEUs Mcuatng X None < B . 3
CMarTpocavomas seinharci . ; Ty i B gy ;
Buirrucuceuy besn x < B X B o S
Coppemonas ap < x B x B
aenem IR X X B x @
KRNI ANCANT x x X 0
Uyclotala mansghinans
Sraurosve vonler X < B < B
Fagiesa ciounansis x x x
Nezzehis pakie X X 8 < B
Azverionsds fmoea x X®8| X m

Not well assigned

B Well assigned
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A BIOLAWER

Experiment 2
Al wow Cat' e
Synochocysto aguails
FUnganoy noeccens
Dolihagamm e Kieas ma
ZAONAT 20,
Moy purle
Loama“um rgren
Teracws e cbiuns
P rfor i moraaw
Haararicocels acusing
CMaipocovomas selnh i
Bolrpucucouy bessn
Coypdemonas ap
Ascnem Mam
XRTNOTOT MCNANT
Urcola maneghinanae
Sooreave voner
Fragiteda crocnanais
Nzehs pale
Asovionss foomeea

KEAAKAXKRXEX

HKAEXX XXX X

16S

ZXXXXRRX XX
EEETa.

o
3
o

HKAEXX XXX X

Mock community 2

23S 16S

5000

“f\hL ..ﬁnﬂil :IlIILIiIILIIIIIII

Number of reads
8
H
Number of reads

H
g

KEAXAXKRX XX
SEE "EEEEs

§ 8 8 = 08
2 = =

23S primers performs better :

- It allows to recover all of the 18 species of Mock 2

- It allows a better assignation to species level

- It gives more homogeneous abundances with equimolar
input concentration of amplicon

HKAXX XXX X
S8 EEEen

Not well assigned

B Well assigned

Funded by European Union
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A BIOLAWER

Phytoplankton metabarcoding

Sampling

Barcode . Bioinformatic
' Y Sequencin .
DNA extraction amplification q g analysis
CYA359F/CYA781R

?

ECLA23SF1/ECLA23SR1

?

?

Funded by European Union
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& BIOLAWEB Phytoplankton metabarcoding

. . Barcode . Bioinformatic
Sampling DNA extraction amplification Sequencing analysis
CYA359F/CYA781R f?
? ECLA23SF1/ECLA23SR1 ?
| - |
[TMEFOR A

SREAK!
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A BIOLAWER

Phytoplankton metabarcoding

Sampling

Barcode . Bioinformatic
' Y Sequencin .
DNA extraction amplification q g analysis
CYA359F/CYA781R

?

ECLA23SF1/ECLA23SR1

?

?

Funded by European Union
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& BIOLAWEB Sampling Sampling

The protocol had to be adapted for biomonitoring

- Simple
- Not time consuming (5min)
- Use minimum of material 6

Ensure that there are no cross-contaminations
- Clean material

Sample conservation - adapted to any condition
- Lysis buffer (Tris-EDTA-sucrose)

Funded by European Union www.biolaweb.com



COBIOLAWEB Sampling Sampling

Protocol :

Filter the water through the filter 5 min
(porosity 0.45um)

———

Close the sterivex in one end Close the sterivex in the other
end and keep it in a plastic bag

- Funded by i www.biolaweb.com
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()

C BIOLAWEB Phytoplankton metabarcoding

Barcode . Bioinformatic
1 1 AR Sequencin .
Sampling DNA extraction amplification q g analysis
CYA359F/CYA781R
; ECLA23SF1/ECLA23SR1 ;
[ | |
lllumina

Funded by European Union www.biolaweb.com



OO BIOLAWEB DNA extraction oy,
¥ =

The protocol had to be adapted to Sterivex filters filled with
lysis buffer

- Lysis step all done in Sterivex:

- vortex step to detach cells from the filter
- Use SDS, lysozyme and proteinase K

Which protocol?

Funded by European Union www.biolaweb.com



COBIOLAWEB DNA extraction

Test 1 : impact of DNA extraction kit, filtration type and primers 5

. GenElute : fast and rapid DNA
-:.;......,_:"»'t"-]’.' extraction
|

(/ \) Fehastillor savirenrmerantal
a2 [Surface Lac Lomss J(421)

/‘}'\"" 4

Nucleospin soil : more washing step +
specific step of inhibitor removal

Filtration on membrane filters are routinely done

s 4 ok
g_o\ .{ > . . . . .
7 232 || omene in the lab, for Alpine lake biomonitoring

1 1 j H CYA359F/CYA781R
. . ECLA16S_F1/
W) [ MSF oE Primers tested for mock community 1 ECLA16S_Rf
[es {Fitre (Fitre p23SrV_f1/p23SrV_r1
[ gt J | et ] [3"“"', ECLA23S_F1/
ECLA23S_R1
ECLA23S_F2/

ECLA23S_R2

- INnc Wy £ www.biolaweb.com



& BIOLAWEB DNA extraction

Test 1 : impact of DNA extraction kit, filtration type and primers G, P

( ‘ I |wu=nn- 0e21)

eV MOmL
e
-

Funded by European Union www.biolaweb.com



&momwss DNA extraction o

Test 1 : impact of DNA extraction kit, filtration type and primers G, P

( " um-uu:wn- A1)

A
i ® ®

I I
¢ #][.e“

“! .!n..nm-twd .f‘ Y e .‘*‘—* .a\m .MM
I elweghty o Dymbedwas 1 Mrccdawens Rrardocass . 2reaeatican
Fanky Calurscicenn Drntosacess L aoices Fretoox s
.sm. ( “MSF ‘ { - I Ll Camvptyta arclaatvd ! Searinkeien . Noakc s urc amied Syredococseier ween fad
Gy s otstor [l Voxawman 16S |16CYA||16PHY
u:‘u-." »_fwTiee Taypot rchucass

= - 23S gives results closer to microscopy than
16S. Notably because taxonomic assignation
is better

23S |108||SHE|| 587
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COBIOLAWEB DNA extraction =
. . . . . . 2 o
Test 1 : impact of DNA extraction kit, filtration type and primers G ¥
‘\‘ /,) ’ mu;‘:sw- Ace21) > _ ?
B ® ® <
e | \, |
ey T | e e
Qo azawm TAFSETTAM L M durops P Botichacens
. m ~ ’ B semwcrcomunines ] cmotnonswommne [ wetsvncon | Smeesnmcow 1 b e
l l I elwicgh,ty Cackualies ymbedwan U Movecaneas Rratdocans . 2reaeatizane
Fanky Clurscicen DOntosacess H NaoLbicead Fret oo aeee
- " . 2! [ Commprta anclaated ! Cerinkencees [ e urcambed ZyrechooTaer wc e fad
— | ar - e 16S | 16CYA 16PHY
M;L.llu'r »_furies Tapot rchucan

- Non-specific 16S primers (16PHY) amplify a
lot of heterotrophic bacteria from filtered lake
water

235|108 SHE 587

b ca A RS e www.biolaweb.com
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&BHOLAWEB DNA extraction Y, |

Test 1 : impact of DNA extraction kit, filtration type and primers 5

RN
Fehastillor savirenrmerental
(\‘ /, [Surface Lac Lomss 3C421)

i ® ®

—
e
— —— B semrsromunnnes [ oot =N B | Smeesnmcow 1 v et
l 1 I Fanky Cmou:o: l ;rmpmo = Naobicea Fre oo sa e . —

m [ :‘f:f ] T'G.f | B Comanits sbmism = PN ———— =:::zu B roaniemn e 16S | 16CYA 16PHY
Mo wroy Macharer- BosEhix) '

Miged o) . . .

- Both filtration method and DNA extraction 235108 SHE 587

protocol influence the phytoplankton diversity
obtained at the end.
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Y BIOLAWEB DNA extraction =
Ve ¢

Test 1 : impact of DNA extraction kit, filtration type and primers 5

( " [SurfocnLac Loman G4 21)

/& - These results illustrate the importance to keep a

@ ® ®) single protocol within a study, to allow the direct
1 | I comparison of phytoplankton diversity between
# # samples.

T
E ["“]["ﬁ

o
‘2

i
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(%BIOLAWEB DNA extraction o

Test 2 : impact of DNA extraction and primers

With the mock 2 community : test of 4 different protocols

scheament au microstope

— ‘ - Extractian d"ADN
. - N _ . Boutelete
#GEN-x . 27N 1o b (GenElute) *CHE-» < 2N zmh;locd.
> ex
' a partir du culot ¢ — )
poJ Gen€luir wow Chees ‘
foration avec 200mi a
o amt H20 gualks ‘. ) , . :
W BN ot AUT-» "" RN [y
7 | & partir du filtre o T

poaw Filtre powr utomate

Funded by European Union www.biolaweb.com



&BIOLAWEB DNA extraction o

% N
Test 2 e VNS NS | m Il
s [ I 7
- Il i O L]
e [ [ 1 L different protocols
b - 1 Ll
~me [ [ - [

— = l- '- = ischement au mitrosope
WGEN-4 : - e L] 1 [ ] @ :::" choter
. - A 1 5

- il - L]
T = .

a S AT i MagnetaPures2
af  — 0 O ] o ¥V— 'T: NucleoMag,
powe Fitre. amee [ 1 | 1 -~ :

. := = = = The automate and GenElute protocol
s 2% % % b Ri - B % b. L b without filtration gave the best results

in Mock2 species recovery
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A BIOLAWER

DNA extraction

Test 2 : impact of DNA extraction and primers

With the mock 2 community : test of 4 different protocols

scheament au microstope
| peutelens

@/"\‘

Protocole
Chelex

iy ‘ ! Extraction d"ADN
" - ™
wGEN-» LA 1o b (GenElute) xCHE-»
' » a partir du culol
poJ- Gen€luir powr Chelex
foration avec 200mi
A
am pRosal " Extraction d’ADN
+FlL-» = {GenElute] *AUT-»
' A partir du filtre
poaw Hitre powr Jutovmate

, 2ml. :
Tl s ™
o i—\=

MagnetaPure32
NucleoMag

The automate presented a higher DNA quantity and quality
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A BIOLAWER

DNA extraction

Test 2 : impact of DNA extraction and primers

With the mock 2 community : test of 4 different protocols

scheament au microstope
| peutelens

@/"\‘

Protocole
Chelex

iy ‘ ! Extraction d"ADN
" - ™
wGEN-» LA 1o b (GenElute) xCHE-»
' » a partir du culol
poJ- Gen€luir powr Chelex
foration avec 200mi
A
am pRosal " Extraction d’ADN
+FlL-» = {GenElute] *AUT-»
' A partir du filtre
poaw Hitre powr Jutovmate

, 2ml. :
Tl s ™
o i—\=

MagnetaPure32
NucleoMag

+ It is faster and gives more reproducible results in

a routine use
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www.biolaweb.com




& BIOLAWEB Phytoplankton metabarcoding

Barcode . Bioinformatic
1 1 AR Sequencin .
Sampling DNA extraction amplification q g analysis
§ %, CYA359F/CYA781R B
X = ‘%,
V %ﬂ% ,§’\ ECLA23SF1/ECLA23SR1 ;
2] .
2 lllumina
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Y BIOLAWEB Bioinformatic analysis
ATCGAATTGGAACA

ATCGCTTTGGACCT

ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA

gy Fastq files
R1 l l R2

Remove primers _
sequences ( ASV table ) —> ( Remove chlmera)

R1 l l R2 T l
( Quiality filtering Merge reads ) ( Keep ASV of an )
expected length
R1 l l R2 R1 T TRZ
- }
( Error model ) ( Infer samples ) CAssign taxonomy)

>
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ATCGCTTTGGACCT
ATCGAATTGGAACA
ATCGCTTTGGACCT

. ” Fastq files ATCGAATTGGAACA
R1 l l R2

1
1
(Lostnrary )

AOEIOLAWEB Bioinformatic analysis |AAAA

Mothur
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&Y BIOLAWEB Bioinformatic analysis ‘ e

- R1 l l Rz’_’.

ATCGCTTTGGACCT

[ FI0) 3530 L6 K1 990 ks | FICC 3168 LO1 B2 001 Sav | | ATCGAATTGGAACA
o ATCGCTTTGGACCT
. m =+ ATCGAATTGGAACA
poep. Fastq files I —— W._-..
’ 17 f I

R1 l l R2 . "Il / ‘
ol 4 ; 1
M

O Aty 3oce
~

Qo by Scam
-

’

DADAZ2

- Depending on the reads quality profiles,

R1 l l R2 we will trim the end of the reads to remove
R2|bases with low quality scores.

YR

Mothur

—
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& BIOLAWEB Bioinformatic analysis

ATCGAATTGGAACA
ATCGCTTTGGACCT
Look at the number of read lost at this st ATeGerTTaaAcer
ook at the number of read lost at this step. ATCGCTTTGGAGCT
Most of the reads should merge.
MareMiSceq : ix260p0b "
i a0 v bagprng wogh 2 Joy : amplicon
y :vs-va
- : ) (168)
z | R2

- -———— -
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& BIOLAWEB Bioinformatic analysis

ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA

pa—p Fastq files

R1l le

Same than after merging, number of
chimeral reads should not be too

abundant
- e_—
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Bioinformatic analysis

ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA

ATCGCTTTGGACCT
ATCGAATTGGAACA

( asvine N\ —p

Keep the reads that have the
expected length (358pb) due to
non-specific priming

Rt P R
([rrssmwes )

—

Funded by European Union www.biolaweb.com



& BIOLAWEB Bioinformatic analysis

— Fastq files
R1 l l R2

ATCGCTTTGGACCT
ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA

/\ Be careful : There can be a natural variability
in sequence length for different taxa

:A.noc-s,—.u'o- - .
4 ) S :
DADA2 Coom ‘.41"0.‘:"0’"'-"
\_ _J
r )
Mothur
\_ J

o
-

AS\angs
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& BIOLAWEB BIOInfOrmatIC anaIyS|S ATCGCTTTGGACCT
ATCGAATTGGAACA
ATCGCTTTGGACCT
ATCGAATTGGAACA
ATCGCTTTGGACCT
F a S tq fi I eS ATCGAATTGGAACA
R1 l cbl:?':’ woaemy, BS=47) ::‘::t:y S, Cum LD, Fers | 2000)
Barcodes comrp Earcods rsonf Barcods ool SANod sischm S
- 155_7e [EE262 12172037 20673262 13512033
R %% €243 % WASS ‘
PALONGFRT ::y‘:e’ :f:"!' I::I:"!i, :lg"i —
e A l
PO i wiix B os%
4 )
DADA2 Comparison with DADA2 assignation algorithm :
\_ ) Mothur is better (with 10,000 iterations)
4 N R2 . . }
Mothur —> \
. _J
—
- R1
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COBIOLAWEB Phytoplankton metabarcoding

Barcode , Bioinformatic
' ' S Sequencin .
Sampling DNA extraction amplification q g analysis

5 CYA359F/CYA781R Ao GOARGA
§ - ””v ATCGCTTTGGACCT
Ve ECLA23SF1/ECLA23SR1 Aoaeraanadh
4% %,, § ATCGAATTGGAACA

LD )

> lllumina
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CORBIOLAWEB

Phytoplankton metabarcoding

Sampling

Phytool_v2

o

Barcode : Bioinformatic
1 AR Sequencin )
DNA extraction amplification q g analysis
a9 ’4% CYA359F/CYA781R ATCGCTTTGGACCT
ATCGAATTGGAACA
2 S ATCGCTTTGGACCT
> =) 12 5 ECLA23SF1/ECLA23SR1 ﬁlggéﬁ_ﬁggﬁé%#
4%% 5 \“ ATCGAATTGGAACA

lllumina

Design of a new database
for phytoplankton

| 2

0\*""/\

() ATCGCTTTGGACCT
‘ ATCGCTTTGGACCT
* ATCGCTTTGGACCT
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CYBIOLAWEB Phytoplankton metabarcoding

Barcode . Bioinformatic
] 1 AR Sequencin )
Sampling DNA extraction amplification q g analysis
a9 ’4% CYA359F/CYA781R ATCGCTTTGGACCT
2 ATCGAATTGGAACA
o) v, ATCGCTTTGGACCT
> =) 12 A ECLA23SF1/ECLA23SR1 ﬂggé:‘r\ﬁggﬁég#
4% %" \& ATCGAATTGGAACA
4 llumina
A
Very good . %
How this workflow _g‘"
performs for \
oo phyt0p| ankton : ATCGCTTTGGACCT
- bioindication ??? @ srocerriecncer
very poor * ATCGCTTTGGACCT

A 4
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A BIOLAWER

Any questions?

Funded by European Union www.biolaweb.com






&BIOLAWEB Design of new primers

Combine all sequences
of the marker gene from
reference databases

silv a%?

al NNA dalabe

@ PhytoRef
ﬂ £l

Keep them if they target a
barcode with the good
sequencing length

New primers can be
designed as soon as
there are new sequences
in the databases
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