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Supplementary Methods

Selection of the clone sample sets

We calculated all Needleman-Wunsch pairwise distances among the sequences of the single-
sequence clone samples obtained as previously explained. Based on the resulting distance
matrix, we performed clusters using average-linkage hierarchical clustering at decreasing
sequence dissimilarity threshold ranging from 20 to 4 % dissimilarity. For each of the two
sequencing runs, we manually assigned cluster reference sequences to the run libraries. We
started by distributing the cluster reference sequences obtained at the 20 % divergence
thresholds. If too few clusters exist at 20 % to bin enough sequences for our experiments, we
continued the sequence distribution at 19 % dissimilarity, and continued until 4 %. This way,
we ensure that we only put together samples (i.e. sequences) divergent enough to allow
unambiguous assignment during analysis. We display inter- and intra-library samples
divergences (Supplementary Figure 3), showing how we optimized the selection of the
samples to be multiplexed per library experiment.



Supplementary Figures

Supplementary Figure 1. Taxonomic specificity of the reverse foraminiferal primer
s15. For each 20-nucleotide long candidate sequence, we show the results of
extensive BLASTn searches against the NBCl's nt database (see online methods).
The taxonomy retrieved for each HSP is displayed both at the phylum level (A) and at
the foraminifera level (B). The s15 primer covering most of the foraminiferal diversity
while avoiding most of the other phyla is indicated by a star.
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Supplementary Figure 2. Experimental designs and molecular workflow. We use a
library of Sanger-sequenced clones to provide either Single-sequence samples or
Mock communities samples corresponding to single-sequence clone amplicons
pooled in controlled ratios. These samples are labelled by PCR amplification either
using one out of the two primers tagged (Single) or the two primers tagged (Double).
We deployed these tagged primers according to each Experimental design,
represented by the vectors and matrices (rows: forward primers, columns: reverse
primers). The samples labelled by the deployed combinations of tagged primers are
indicated both for single-sequence samples (colored blocks) and mock communities
(black symbols). After the tagging PCR, the labelled samples are pooled in equimolar
ratios (Sample pooling) and a TruSeq Nano sequencing library (from SFA-120 to
SFA-126) is prepared for each pool (Library PCR). The resulting libraries are then
distributed in two mixes as indicated (Library pooling) and sequenced (MiSeq
sequencing).
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Supplementary Figure 3. Pairwise distance networks among Sanger-
sequenced clone sequences per taxon and per run libraries. The distances
among Foraminiferal clones are displayed according to their deployment in
both the run 1 (a) and the run 2 (c). The distances among Eukaryotic clones
are also displayed according to their deployment in both the run 1 (b) and the
run 2 (d). The clones are represented by labeled vertices colored according to
the library where they are used. The pairwise distances are represented by
edges. Intra- and inter-library distances are materialized by plain and dotted
edges, respectively. All distances were measured from exact, pairwise
Needleman-Wunsch global alignments and by counting end gaps as well as
each internal gaps as differences. Note that the minimum distance between
clone samples pooled in a same library was always above 4 %.
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Supplementary Figure 4. Clone-to-sample heat maps for per taxon and run.
The numbers of reads associated with all the sequences assigned to each
foraminiferal clone used in the first (a) run and second run (b) as well as to
each eukaryotic clone in the first run (c) are displayed. Only the true samples
are presented labeled with the primers combinations. The samples are
grouped by library (color code in upper bars and legends) and the libraries are
sorted according to their incremental order of preparation. The clones are
sorted according to the samples.
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Supplementary Figure 5. Single tagging mayhem (SFA-121). Mistagging
events are displayed in the chord diagrams separately for foraminiferal (a)
and eukaryotic (b) data. The central parts represent critical mistags as red
links indicating the amount of reads when a sample targeted by a specific tag
(one extremity of the string) is found labelled with another tag (other
extremity). These central parts would be completely empty in the absence of
mistags. For each expected tagged primer, joint barplots indicate the amounts
of ISUs (light colors) and reads (dark colors) binned into several categories,
including good (expected sample), critical (unexpected sample), non-critical
(spurious combination), chimera, dimers and unknown, sequences. The
legend to the colors is the same used for Figure 2.
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Supplementary Figure 6. Primer-to-primer mistagging events for each taxon
in each single-tagging library. For three sequence abundance thresholds,
three networks displaying the numbers of mistagged reads above each
threshold are displayed for Foraminifera in SFA-120 (a, b, ¢) and in SFA-121
(d, e, f) as well as for Eukaryota in SFA-120 (g, h, i) and in SFA-121 (j, k, I).
The threshold values associated with each network are indicated at the
bottom.
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Supplementary Figure 7. Comparison of the 10 PCR product samples
sequenced on two separate runs. Each of the 10 PCR products re-sequenced
in either a LSD (SFA-123) or a Saturated Design (SFA-124) correspond to
one sample and a clone (a: F1-B +15-R, b: F1-B + 15-T, ¢: F1-C + 15-R,
d: F1-C + 15-S, e: F1-D + 15-S, f: F1-D + 15-T, g: F1-D + 15-V, h: F1-E
+15-U, i: F1-E + 15-V, j: F1-F + 15-U). The top row displays venn-euler
diagrams of the assignments recovered in each sample (purple circle: SFA-
123, green circle: SFA-124). The compositions of the re-sequenced sample in
terms of relative read abundance are detailed in the vertical bars. For each
sample, the correct clone used as template is not included in the bars. The
read abundance of these clones are displayed in the pie charts (upper: SFA-
123, below: SFA-124) relatively to all the other reads (black). The correct
clones are boxed in the legend.
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Supplementary Figure 8. Box plots of the number of reads per ISU assigned
to a clone with 1, 2, 3 or more than 4 differences. The results are shown
separately for each library and mock community. At the position of each clone
name corresponds the group of ISU with the lowest number of difference(s) to
this clone and the number of reads in the ISU perfectly matching this clone
(blue dot). All the clones found in each mock community are displayed,
including the expected clones (black) and the clones resulting from a critical
mistagging event (red). The numbers of reads are displayed on a log1o scale.
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Supplementary Figure 9. Mistagging cohorts for each individual sequence
unit (ISU) assigned with less than 2 differences to each expected clone of
each mock community sample. For each ISU, the distributions are shown in
two separate heat maps in the framework of their correct samples. One heat
map shows the ISU perfectly corresponding to the original clone sequence
(large, top heat map) and all ISUs matching this sequence with 1 difference
(lower left). The numbers of reads are indicated according to a green-to-red
scale. Each clone name is indicated above this scale. The tagged primer pairs
used for the replicate PCRs of the library indicated in the upper-right box are
colored per combination. The mock community into which the clone is
expected is indicated in the box in red. The relative abundance of each clone
belonging to the mock communities of SFA-125 are indicated by a red letter in
parentheses (“I’: low; “m”: medium; “h”, high and “H”: very high relative
abundances). The numbers of reads per correct and non-critical mistag ISU
are indicated on the lower right panel. Further details on mock community
compositions are provided in Supplementary Table 2.
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foram57
[1-2]
I ]2 - 5]
. 15 - 10]
110 - 22]
122 - 48]
148 - 107]
. 1107 - 235]
1235 - 517]
517 - 1138]
11138 - 2504]
[
L]

12504 - 5512]
|5512 - 12134]

° non-critical mistag

correctly labelled

2000 4000 6000 8000 10000
Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

o

i di

OPWOUMNMOI_uA-EZ0VOTNACKE <N
L]

-
4

Perfect match (O difference ISU) S FA— 126

mock: random
I = m = B [
foram56
J m m m ] 12
- mm . O O . 15-10]
110 - 20]
n m 120 - 42]
142 - 86]
. m m m m D jes-176]
1176 - 361]
- . I I I 1361 - 740]
- m m m m 1740 - 1516]
A CDEFGHIJKLMNOPQRSTUVWXYZ . 11516 - 3107]
Reverse tag - 13107 - 6366]
1 difference ISUs
i 11 » non-critical mistag ¢ correctly labelled
H EH u | ] | |
Il ] | g"’oz
HE T 1 | I I I I I l
! ! ! | 0O 1000 2000 3000 4000 5000 6000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

e crilHE——

-
d

>l

Perfect match (O difference ISU)

1 difference 1SUs

B |
CDEFGHIJKLMNOPQRSTUVWXYZ

Reverse tag

CDEFGHI JKLMNOPQRSTUVWXY

N B

SFA-126

mock: random

foram51
[1-2]
I ]2 - 5]
III 110 - 20]
120 - 40]
140 - 79]
. 179 - 157]
1157 - 312]
1312 - 620]
1620 - 1233]
[
[]

11233 - 2452]
12452 - 4878]

° non-critical mistag

correctly labelled

1000

I
2000

I I
3000 4000 5000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

III'I-.I.I

OPWOUMNMOI_uA-EZ0VOTNACKE <N

0A

-
4

Perfect match (O difference ISU)

1 difference 1SUs

Reverse tag

CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY

L
|
z

SFA-126

mock: random

foram53

1-2]
12-9]

. 1108 - 240]
L]

15 - 10]
110 - 22]
122 - 49]
149 - 108]

1240 - 530]
1530 - 1174]
11174 - 2597]
12597 - 5748]
15748 - 12718]

° non-critical mistag

correctly labelled

°
‘9"0

I
0

2000 4000 6000 8000

I
12000

Number of reads per sample




Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

i+ 14

OPWOUMNMOI_uA-EZ0VOTNACKE <N

0A

LE

-
4

Perfect match (O difference ISU)

CDEFGHI JKLMNOPQRSTUVWXY

Reverse tag

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

SFA-126

. mock: random

foram52
e [1-2]

I ]2 - 5]
. 15 - 10]

110 - 23]

123 - 51]

]51 - 115]
. 1115 - 259]

]259 - 584]
I ]584 — 1318]
[
L]

11318 - 2972
12972 - 6704]

N B

16704 - 15123]

° non-critical mistag < correctly labelled

5000 10000 15000

Number of reads per sample



Forward tag
OP>TWOUMMOT—Ax—ZZ0TOIN—HC<S <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

14
T

-4 11 ©

-
4

>l

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY

Reverse tag

|
|
z

CDEFGHI JKLMNOPQRSTUVWXY

Nl R

SFA-126

mock: random

foram88

1-2]
12-9]

. ]101 - 219]
L]

15 - 10]
110 - 22]
122 - 47]
147 - 101]

1219 - 474]
1474 - 1025]
11025 - 2217]
12217 - 4795]
14795 - 10372]

° non-critical mistag

correctly labelled

2000

I
4000

I
6000

I I
8000 10000

Number of reads per sample




Forward tag
OP>TWOUMMOT—Ax—ZZ0TOIN—HC<S <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Perfect match (O difference ISU) SFA_126
" 0 i mock: random

Ld

foram89
I B | l [ -2
12 - 9]
me . ] m s
110 - 17]
n 117 - 29]
129 - 49]
. m O = [ 198
184 - 142]
. . l I I 1142 - 242]
- m m = 242 - 411]
OA CDEFGHIJKLMNOPQRSTUVWXY?Z .]411_700]
Reverse tag - 1700 - 1190]
1 difference ISUs
- Kl i1 ° non-critical mistag < correctly labelled
] 1B | L |
] LB | L | g& °o°
judEaEn T 1 | | | | | | |
! F- ! ! 0 200 400 600 800 1000 1200

OA CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Perfect match (O difference ISU) S FA— 126

mock: random
= H kL = 1 []
foram82

* HEE = [ [ 12

12 -9]
m E N M o L 510

110 - 22]

[ | 122 - 48]

148 - 105]
. m w m m [ 105-220)

1229 - 500]
i BRI I Il
0 m m u u 11093 - 2390]
OA CDEFGHIJKLMNOPQRSTUVWXYZ . 12390 - 5226]

Reverse tag B 15226 - 11426]
1 difference ISUs
' 1 11 » non-critical mistag ¢ correctly labelled
=] | B | | |
| | B | L | | é‘:" 8
| | B | | | |
. [ [ [ [ [ |

! = ! . ! | 0 2000 4000 6000 8000 10000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Perfect match (O difference ISU)

SFA-126

Z
Y ] ] mock: random
M H bk = [ [
i _ - g foram80
U
y 4 m 1-2)
S
§ 12 -9]
(@)] -
£ O - mm = ] - | 5w
g '\ﬂ 110 - 22]
Sk m 122 - 48]
L i = 148 - 106]
H
G — m - m m [ 106233
E —
5 1233 - 513]
% 1513 - 1127]
5 mm = - B 11127 - 2476]
OA CDEFGHIJKLMNOPQRSTUVWXY?Z .]2476_5442]
Reverse tag B 15442 - 11961
1 difference ISUs
w i LB 11 o non-critical mistag ¢ correctly labelled
# = | B | | |
% - R %;"o °o
.
| S R SN | | | | | |
° ! ! .! ! ! 0 2000 4000 6000 8000 10000

o
>

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

o

-
4

>l

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

N B

SFA-126

mock: random

foram81
[1-2]
I ]2 - 5]
. 15 - 10]
110 - 20]
120 - 39]
139 - 76]
. 176 - 151]
]151 - 297]
297 - 585]
1585 - 1153]
[
[]

11153 - 2271]
12271 - 4475]

° non-critical mistag

correctly labelled

1000

I
2000

I I
3000 4000

Number of reads per sample



Forward tag
O>IOUMMOI_Ax—ZZ0TOIN—HCLS <N

OPWOUMNOI_uXx-EZ0VOTVNAC<S N

Perfect match (0 difference ISU) SFA-126

mock: random

foram85

[1-2]
12 -9]
15 - 10]

OA CDEFGHIJKLMNOPQRSTUVWXY Z
Reverse tag

1 difference 1SUs

» non-critical mistag ¢ correctly labelled

o o °
A
oo

I I I I I
0 1000 2000 3000 4000

OA CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample




Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

0A

-
4

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

SFA-126

mock: random

foram38

- 1-2]
12-9]

L
L
[
z

. 1103 - 224]
L]

15 - 10]
110 - 22]
122 - 47]
147 - 103]

1224 - 487]
1487 - 1059]
11059 - 2303]
12303 - 5010]
15010 - 10897]

° non-critical mistag

correctly labelled

2000

I
4000

I
6000

I I
8000 10000

Number of reads per sample




Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

o

-
4

>l

i1 LB

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

"= B

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

N B

SFA-126

mock: random

foram33
[1-2]
I ]2 - 5]
II 110 - 22]
122 - 49]
149 - 107]
. 1107 - 236]
1236 - 520]
1520 - 1145]
11145 - 2524]
[
L]

12524 - 5561]
]5561 — 12255]

° non-critical mistag

correctly labelled

lo
2
g;ocooo

0

2000 4000 6000 8000 10000
Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

N

[
A

0

-y
1

Perfect match (O difference ISU)

1 difference 1SUs

D im mmmmLmL |

OPWOUMNOI_uXx-EZ0VOTVNAC<S

-
4

LN | |

- u |

LB | L] |

| . I I

m u |
CDEFGHIJKLMNOPQRSTUVWXYZ

Il u
CDEFGHI JKLMNOPQRSTUVWXY

Reverse tag

N B

SFA-126

mock: random

foram31

[1-2]
I ]2 - 5]
. 15 - 10]

110 - 22]

122 - 50]

]50 - 113]
. ]113 - 253]

]253 - 568]

1568 — 1274]

11274 - 2859]
[
L]

12859 - 6414]
16414 - 14388]

° non-critical mistag

correctly labelled

E&L°°
>
o o

I
0

I
2000

I
6000

I I I
10000 14000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

II-I.I.‘

o
~l

Perfect match (O difference ISU)

1 difference 1SUs

o
>

CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

N B

SFA-126

mock: random

foram37

[1-2]
I ]2 - 5]
. 15 - 10]

110 - 22]

122 - 48]

148 - 105]
. 1105 - 229]

1229 - 500]

]500 - 1094]

11094 — 2394]
[
L]

12394 - 5235]
15235 - 11449]

° non-critical mistag

correctly labelled

I I
2000 4000

I
6000

I I
8000 10000

Number of reads per sample




Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

I 1 ©

-
4

>l

i1 4D

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

N B

SFA-126

mock: random

foram60
[1-2]
I ]2 - 5]
II 110 - 21]
121 - 44]
144 - 93]
. 193 - 195]
1195 - 410]
1410 - 861]
1861 - 1809]
[
[]

11809 - 3802]
13802 - 7989]

° non-critical mistag

correctly labelled

2000

I
4000

I I
6000 8000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

b=

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Perfect match (O difference ISU)

OA CDEFGHIJKLMNOPQRSTUVWXY
Reverse tag

1 difference 1SUs

o
>

CDEFGHIJKLMNOPQRSTUVWXY Z

N B

SFA-126

mock: random

foram61

1-2]
12-9]

. ]101 - 219]
L]

15 - 10]
110 - 22]
122 - 47]
147 - 101]

1219 - 474]
1474 - 1026]
11026 — 2220]
12220 - 4803]
14803 - 10392]

° non-critical mistag

correctly labelled

2000

I
4000

I
6000

I I
8000 10000

Number of reads per sample




Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Perfect match (O difference ISU) S FA— 126

mock: random

]
= H B [] []
foram62
‘ = == = = = |
[1-2]
- mm - 0 m s
110 - 22]
] 122 - 47]
147 - 101]
N m w m mm [ j01-219)
. 1219 - 475]
1475 - 1027]
. . m ] | 11027 - 2222]
OA CDEFGHIJKLMNOPQRSTUVWXY?Z . 12222 - 4809]
Reverse tag B 14809 - 10406]
1 difference ISUs
N ui 11 ° non-critical mistag < correctly labelled
=] | B | L | |
| |
| I = L | | Eﬂ“:
| | B | | | | | | | | | |
-1 1 1 0 2000 4000 6000 8000 10000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
OP>TWOUMMOT—Ax—ZZ0TOIN—HC<S <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

- il

o

LE

-
4

>l

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

L L

L L

L L L
| [

z

SFA-126

mock: random

foram64

[1-2]
I ]2 - 5]
. 15 - 10]

110 - 22]

122 - 50]

]50 - 113]
. 1113 - 255]

1255 - 573]

573 - 1287]

11287 - 2892]
[
L]

12892 - 6498]
16498 - 14601]

° non-critical mistag

correctly labelled

CDEFGHIJKLMNOPQRSTUVWXY Z

I
5000

I
10000 15000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Perfect match (O difference ISU) S FA— 126

- - l l . mock: random
foram65
q m = ] | 1-2]
mm — = - . 15~ 10]
110 - 19]
- 119 - 35]
135 - 64]
o - . I m P je4-120]
1120 - 222]
W NI 1=
N m O m m m 1413 - 768]
OA CDEFGHIJKLMNOPQRSTUVWXYZ .]768 1428]
Reverse tag - 11428 - 2656]
1 difference ISUs
= k1 = ° non-critical mistag correctly labelled
J Il ] | |
] B | | ] | | ?;i :o
! _i ! ! U 0 500 1000 1500 2000 2500

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Bl Al

o

-
4

>l

Perfect match (O difference ISU)

CDEFGHI JKLMNOPQRSTUVWXY

1 difference 1SUs
1.1

Reverse tag

CDEFGHIJKLMNOPQRSTUVWXY Z

N B

SFA-126

mock: random

foram66
[1-2]
I ]2 - 5]
III 110 - 21]
121 - 44]
144 - 92]
. 192 - 193]
1193 - 405]
1405 - 848]
1848 - 1777]
[
[]

11777 - 3725]
13725 - 7807]

° non-critical mistag

correctly labelled

o
%

o

00

0

I
2000

I
4000

I I
6000 8000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

o
>

Perfect match (O difference ISU) S FA— 126

[ B TR | [ [ mock: random
foram67
q E B = m = |
[1-2]
m= - 0 m s
I 110 - 22]
] 122 - 48]
[
148 - 104]
. m w m = [ 104- 228
1228 - 498]
- . I I I 1498 — 1088]
- = o ] ] 11088 — 2378]
OA CDEFGHIJKLMNOPQRSTUVWXY?Z . 12378 - 5197]
Reverse tag - 15197 — 11355]
1 difference ISUs
H u1i 11 ° non-critical mistag < correctly labelled
1 . L | :
= m = = g °
i | B | | | | | | | | | |
-1 1 1 0 2000 4000 6000 8000 10000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

o

-
4

di-1 40

Perfect match (O difference ISU)

>l

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

1 difference 1SUs

ot JmmELimm |
m u |
m-u | |
L e | | |
| |
CDEFGHIJKLMNOPQRSTUVWXYZ

N B

SFA-126

mock: random

foram68
[1-2]
I ]2 - 5]
II 110 - 21]
121 - 43]
143 - 88]
. 188 - 181]
1181 - 374]
1374 - 773]
1773 - 1595]
[
[]

11595 — 3291]
13291 - 6793]

° non-critical mistag

correctly labelled

1000

I
3000

I I
5000 7000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Perfect match (O difference ISU) SFA_126
o = i i mock: random

foram69
m = ] ] 12
]2 - 5]
mm . n s 5w
110 - 19]
- 119 - 35]
135 - 67]
N m m m m B je7-125
1125 - 236]
- . I I I 1236 - 444]
o - m m 1444 - 835]
OA CDEFGHIJKLMNOPQRSTUVWXYZ .]835 1571]
Reverse tag - 11571 - 2957]
1 difference ISUs
. ml1 11 ° non-critical mistag < correctly labelled
] Il | ] |
] B | | ] | | g" o
T : T | I I I I I |
! ! ! ! | 0 500 1000 1500 2000 2500 3000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

it

OA CDEFGHIJKLMNOPQRSTUVWXY

Perfect match (O difference ISU)

1 difference 1SUs

H =B
I .
' L
. L
. -

Reverse tag

OA CDEFGHIJKLMNOPQRSTUVWXY Z

SFA-126

l . mock: random
foram48
| | 1-2
I 12-5]
- - II 15 - 10]
110 - 21]
121 - 45]
145 - 95]
| | . 195 - 201]
1201 - 426]
I I 1426 - 903]
m u 1903 - 1914
Z . 11914 - 4054]
- ]4054 - 8587]

° non-critical mistag < correctly labelled

o
o
S o0

0

I I I I
2000 4000 6000 8000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

LE

4 k|

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

SFA-126

mock: random
Il B B [ [
foram46
. F ] ] ] 1-2)
- R O O . 15-10]
110 - 20]
n il B 120 - 41]
[ | ]41 - 82]
. m = O = P je2-164
1164 - 331]
- I I I 1331 - 666]
m m O m m m 1666 — 1340]
OA CDEFGHIJKLMNOPQRSTUVWXYZ .]1340 2697]
Reverse tag - 12697 - 5430]

° non-critical mistag < correctly labelled

b
% %

0

I I I I I
1000 2000 3000 4000 5000

Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

o

OPWOUMNMOI_uA-EZ0VOTNACKE <N

-
4

Perfect match (O difference ISU) SFA_126
o - i mock: random

LH

Reverse tag 13795 - 7974]

foram44
r . 5 l - [1-2]
I 2 - 5]
- mm - 0 = | 5w
110 - 21]
B . 121 - 44]
144 - 93]
= - = ] = P je3-105]
1195 - 409]
- . I I I 1409 - 860]
- m = N m 1860 - 1807]
A" CDEFGHIJKLMNOPQRSTUVWXYZ [ 11507 - 3795
[ ]

1 difference 1SUs

i 11 » non-critical mistag ¢ correctly labelled

LB | n |

LB | L | g:o :o

BT T 1 | | | | |
! ! ! '! 0 2000 4000 6000 8000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

o

OPWOUMNMOI_uA-EZ0VOTNACKE <N

-
4

Perfect match (O difference ISU) S FA— 126

Reverse tag 13445 - 7150]

- m - l l . mock: random
foram45
" E B = [ |
[1-2]
= m = n O .]5 10]
110 - 21]
|. 121 - 43]
143 - 89]
. m m P je0-186]
1186 - 385]
@ B L I 0 B
- m m 1800 - 1660]
A CDEFGHIJKLMNOPQRSTUVWXYZ . 11660 — 3445]

1 difference 1SUs

“m1 11 ° non-critical mistag < correctly labelled

Il n | | | |

- = n go" o°

T T 1 | I I I I I I |
- 01 1 1 0 1000 3000 5000 7000

CDEFGHIJKLMNOPQRSTUVWXY Z Number Of reads per Sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

_ mEREe R Y

o

-
4

>l

Perfect match (O difference ISU)

1 difference 1SUs

Reverse tag

CDEFGHIJKLMNOPQRSTUVWXY Z

0 500

CDEFGHI JKLMNOPQRSTUVWXY

L
|
z

SFA-126

mock: random

foram77

[1-2]
12-5]

iiii
. 168 — 129]
[ ]
[]

110 - 19]
119 - 36]
136 - 68]

1129 - 245]
1245 - 465]
1465 - 881]
1881 - 1671]
11671 - 3168]

° non-critical mistag

correctly labelled

‘%’ oo
?
o %o ©

1000 1500 2000 2500 3000

Number of reads per sample




Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

OPWOUMNMOI_uA-EZ0VOTNACKE <N

w11+l

o

-
4

>l

Perfect match (O difference ISU)

1 difference 1SUs

CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY
Reverse tag

N B

SFA-126

mock: random

foram75
[1-2]
I ]2 - 5]
Ill]lo 20]
120 - 41]
141 - 84]
. 184 - 170]
1170 - 346]
1346 - 703]
1703 - 1427]
[
[]

11427 - 2900]
12900 - 5890]

° non-critical mistag

correctly labelled

1000 2000 3000 4000 5000 6000
Number of reads per sample



Forward tag
o>WOUMMOT_CA—ZZ0TOIN—HC<SS <N

w118

o
1

Perfect match (O difference ISU)

1 difference 1SUs

i dA

OPWOUMNMOI_uA-EZ0VOTNACKE <N

Reverse tag

OA CDEFGHIJKLMNOPQRSTUVWXY Z

CDEFGHI JKLMNOPQRSTUVWXY

N B

SFA-126

mock: random

foram74
[1-2]
I ]2 - 5]
Il]u)zm
120 - 39]
139 - 78]
. 178 - 154]
1154 - 304]
1304 - 602]
1602 - 1192]
[ ]
]

11192 - 2361]
12361 - 4674]

° non-critical mistag
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Supplementary Figure 10. Distribution of ISUs in each possible intersection
of PCR replicate samples. The ISU distributions are indicated by two 5-way
Venn diagrams for each mock community: hllll (a, b), hhhhl (c, d), hhmll (e, f),
Hhml (g, h), even (i, j) and random (k, ). In each intersection area of the
“Inclusive” diagrams (left side), the numbers correspond to the total numbers
of ISUs that would be found, including those that would also be found using
more replicates. In the “Exclusive” diagrams (right side), an ISU already
counted in a given intersection area is not re-counted in the intersection areas
involving the same replicates.
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Supplementary Figure 11. Distributions of ISUs and reads per category of
number of replicates and per mock community. Each series of violin plots
represents the data collected for each mock community: hllll (a), hhhhl (b),
hhmll (c), Hhml (d), random (e) and even (f). The series are split per color
according to the number of replicates category (bottom colored box legends).
For each category are represented both the density distribution of the number
of ISUs per clone (left violin) and of the number of reads per ISU (right violin).
The logio-transformed y-axis for the number of ISUs and for the number of
reads are situated on the left (plain line) and right (dotted line) sides of each
plot, respectively, on the Each violin separates the expected (left side) from
the mistagging (right side) data. The median of each distribution is indicated
(horizontal bars).



Q

O

o

D

—h

log10(number of ISUs per clone)

00 10 20 30 00 10 20 3000 10 20 3.00 1.0 20

2.0

0.0 1.0

1.0 2.0

0.0

Ul{itdedud
Clleléléls
Lililalon»
Uilalalét &

$lVitiedib
Yiiaielens

012345 0 1 2 3 4 041 2 3 450 1 2 3 4 012 3 4 50 1 2 3 4
log10(number of reads per ISU)



Supplementary Figure 12. Abundances comparisons between mock
community sequence templates and the resulting ISUs. Abundances are
displayed for each clone, but separately for each of the 4 mock communities
of SFA-125, including (a) hhhhl containing 4 clones at high abundance and 1
clone at low abundance, (b) hhmll containing 2 clones at high abundance, 1
clone at medium abundance and 2 clones at low abundance, (c) hllll
containing 1 clone at high abundance and 4 clones at low abundance and (d)
Hhml containing 1 clone at very high abundance, 1 clone at high abundance,
1 clone at medium abundance and 1 clone at low abundance (see
Supplementary Table 2). The clones (blue dots) and ISUs (red crosses) are
organized in five columns according to the number of replicates intersection
where it is found simultaneously. In each case, the exact value of the template
abundance is located at the “3 replicates” position.
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