-------------\
{ lllumina pair-end 1
: data :
1 (R1 & R2 FASTQ) [

- ————

FASTA

(
I
I
I
\

-—————

joining of pair-end data
*(fastqg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Construction
of OTU table

Labeling sequences by
cluster (OTU) names

PROCESSING OF THE
RESULTS

Estimation of
diversity indices

*task is covered by external tool

SEED

SEED v2.0

http://www.biomed.cas.cz/mbu/lbwrf/seed/

AMPLICON DATA PROCESSING TUTORIAL

Getting of the representative
sequences from the clusters
(consensus/most abundant)

*(MAFFT)

Identification of OTUs
*(BLAST)

(fungal amplicons example)

Tomas Vétrovsky
vetrovsky@biomed.cas.cz
Laboratory of Environmental Microbiology
Institute of Microbiology of the Academy
of Sciences of the Czech Republic


http://www.biomed.cas.cz/mbu/lbwrf/seed/

http://www.biomed.cas.cz/mbu/lbwrf/seed/seed2.0.php

| S

| ﬂfugggl ITS2 example data (zip) | rd

M bacterial 165 example data (zip)

Instalation:

Instalation of SEED is simple, just copy the exe file into desired folder. For full functionality you will need to
install additional external tools. The list of external tools for current version is in underlying table and their
setup for the use is described below. These tools you have to instal yourself if you want to use them.

external programs:

version download

program

SEED 2.0 EXTERNAL TOOLS SETUP: \
hed for the firstti

When the program is | a working directory is created in the program’s directory (by

Set external tools...

Note:
Windows 8 & Windows 10 - disable SmartScreen to avoid
blocking of external tools...

_

Get example data...

File Paired-endreads MCBI Files | | Settings |
Program paths

Pararneter

Caunt 211158

tdaw-length =]

tin-length a0

Gluality Cglint 211198
ith gfibiguous bases 0

Linké&d Programs available

SEED2

check if the external

Download tools are linked
external properly
tools
External programs paths
Program Info Type Status Executive path (double-dick to change)

U | i ) e 5 -, 20 RO RSN 1 551 5251161
PO S s Al P o oS0 PROGRA D SOl o7. 2
e gty

Ci\seed_data\SEED_PROGRAMS_NEW_VERSION\blast-2.5.0+\blastn.exe
PROGRAMS_NEWY_VERSION\blast-2.5.0+\thlastx.exe

-_ Cr\seed_data\SEED_PROGRAMS_NEW_VERSIONblast-2.5.0+\makeblastdb.exe
T R ———
TS| S AW 5 REGAER e o 0 PO 1 IS 10 15638

_data\SEED_PROGRAMS_NEW_WERSION\perltbiniperl5. 16.3.exe.

;
5

:
5

g
:
:

g
E

Ta set or change path dauble dlick an path cell Executive path)

Working directory

Cilseed_data\warking)
change directory | NOTE: Be sure that there are no spaces or ambiguous symbals in the working directory path - otherwise it may affect working of some external pragrams.

Clean working directory | W orking directory size: 807 MB




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

You are here

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



Join pared-end lllumina reads...

# seeDv20
File | Paired-end reads | MCBI  Files | Settings | Help
Join paired-end FASTQ

Parameter
Cont
M ax-length
Min-length 1]
Quality Count 1]
Wwith ambiguous bases  none

Linked Programs 1 of mizzing programs

Join paired-end FASTQ
File paths

V:\141\SEED _LATEST\ITS_EXAMPLE_DATANTS_R1.fastg
forward file ITS_R.1.fastg

V:\141\SEED_LATESTVTS_EXAMPLE_DATAVTS R2.fastg
reverse file ITS_R2.fastg

rifies that the 2 files probe id's match up to spedfied char (default char = “space”)

select paired files R1 and R2 =

\ open forward file

open reverse file

MN-percent maximum difference (8) 15

M-minimum overlap () 40

Join and load FAST( files Join only FASTQ files (save as...)

0% |

@ SeeDv20
File Paired-end reads MNCBI Files | Settings | Help

Parameter Yalue
Count 211198
M ax-length

Mir-length

Quality Count 211138
“With ambiguous bases 0

Linked Programs 1 of mizsing programs

SEED

editor

File Titles  Sequences Quality display sort

Mo, HEAD length hits tagsbean Qual 1 2 3 4
1 MO3794:7:00000000320 O 1 31.03 mc
2 M03734:7: 00000000 325 30.08

3 M03794:7: 00000000372 3362

4 M03794:7: 00000000243 36,63

& M03734:7: 00000000353 66

5} M03794:7: 00000000303 3722

7 M03794:7: 00000000320 3674

8 M03794:7: 00000000324 3319

9 M03794:7: 00000000417 a5

10 M03734:7:00000000384
11 MO3734:7:00000000317
12 M03754:7.00000000158
13 M0O3734:7:00000000353
14 MO3734:7:00000000318
15 M03794:7:00000000362
16 MO3734:7:00000000313
17 MO3734:7:00000000416
18 MO3794:7.00000000372
19 MO3734:7:00000000373
20 M03794:7.00000000291
21 MO3734:7:00000000354
22 M03734:7:00000000308

AT LIAATRAL T ARARARAN R

o oD oOoOooOoOooOoOooOooOoDooOoD oo
JFY FSEPY Y Y NP Y P PN Y Y Y Y P P Y Y Y Y PN Y Y Y
o]

m
i
=2

# FASTAFILE(S): joinedjoin [SeqCount: 211198 Ambiguous: 0 Min-len: 50 Max-len: 560 Max-qual: 38 Min-qual: 7]

E=3 EoR =X

Alignments  Chimera-clean Extraction Clustering Identification Phylogeny

56 78 9 1011212 141ETE 1718152021 2222 24 2E 26 27 2E 22 3031 32 3234 3E 3E 37 36354 »
C C C 1]

[ xRl

L B I I B I ]

Visible region starts at 1 bp and ends at 39 bp




nuber of sequences with minimal maximal maximal minimal
ambiguous sequence sequence base base
sequences . .
bases length length quality quality
=S v / &

@ FASTA FILE(S): joinedjoin [SeqCount: 211198 Ambiguous: 0 Min-len: 50 Max-len: 560 Max-qual: 38 Min-qual: 7]/ == ==

File Titles Sequences Quality display Alignments  Chimera-clean Extraction Clustering Identification Phylogeny

Ma. HEAD length hits tag:MeanQual 1 2 3 4 5 6 7 8 9 101112121415 1617161520 212227 24 25 26 27 26 25 30 31 32 35 34 IF 36 37 3E 3540 41 42 47 44 AF AE 474545 »
1 MOI7P94:7.00000000320 0 1 3103 K
2 W’T‘IE n_ 4 30,05 i
3 MOars Properties 3362
4 MO37S Delete BE69
§ MO375e 5
§  MO37FI4:7.00000000309 0 1 37.22
7  MO37F94:700000000320 O 1 3674
g  MOI7F94:7.00000000324 O 1 3319
9 MOI794:700000000417 O 1 355
10 MO3794:7:00000000384 0 1 3744
11 MO37P94:7-00000000317 O 1 3767
12 MOI7F94:7.00000000158 O 1 3656
13 MO3794:7.00000000388 0 1 3606
14 MO37FI4:7-00000000318 O 1 3775
15 MO37P94:7.00000000362 O 1 3767
16 MO37F94:7.00000000313 O 1 347 C
17 MO3794:7.00000000416 0 1 37.03 C
18 MO37F94:7:00000000372 0 1 3773 C
19 MO3794:7.00000000373 0 1 37.79 C
20 MO3794:7.00000000291 0 1 37.82 C M03734:7:000000000-AMUB)1:1101:21184:1918 ==
| MO3734: 700000000284 0O 1 3488 C MO3754:7:000000000-AMTET:-1:1101:211284:1318 . -
22 M0O37347.00000000308 O 1 3753 sequence title |
23 MO37F94:7.00000000385 0 1 3509
24 W 03794 700000000 3665 o1 29,95 EAECET AT AT CEA T T T TR R GO A R CTT RO ECTCAT TG TATTCCAR TCAGCACACCTET TTCASTATCAR A ACAR A CCCTCTATD

CRRCTTITIT T I GARTAGEATTAT I TGO CTCT AT CTGTATTGAT CTIGAR R CCCTTGARATETACTRARGECCTGRACTTGTITRATE

25 M03734:7.00000000316 01 3?86 . CCTGARCTITITITIART AT AR A GEA R R GCTCT TG ARTIGACTITGATGEGEECCTICCCARATAR A TCTATCTIARATTIGATCTGRARATC
26 MO3794:7.00000000346 0O 1 3778 ACETEEEATTACCCECTEARCTTAACCATATCAATA ACACCACCACTACCAL
27 MO37F94:7.00000000308 O 1 3769 C C
28 MOIF94.7.00000000320 O 1 3741
23 MOI794:7.00000000293 0 1 3767 C C sequence
30 MO37F94.7.00000000234 O 1 3785 C
I MO3FI4:700000000417 O 1 3782

Visible region starts at 1 bp and ends at 49 bp




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

| You are here

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



Filter sequences by their quality...

@ FASTA FILE(S): joinedjoin [SeqCount: 211198 Ambiguous: 0 Min-len: 50 Max-len: 560 Max-qual: 38 Min-qual: 7] =nEch(<"
File Titles  Sequences display sort Alignments  Chimera-clean Extraction Clustering Identification  Phylogeny - -
Mo HEAD lenath Quality edit 5B ? a g 1[11141 141E1E17 1615 20 21 22 22 24 2E.2F 27 26 25 30 31 32 37 34 35 3637 303540 4142 47 444E 4E 4746 45 » Quality edit F55
1 MO3734:7:00000000320 C T T T C ENEC T TicCTECCT T parameter Value
2 MO3PS47.00000000325 O 1 3008 B s TTC
3 MO3P47.00000000372 0 1 3362 C TC TTC Sequence count 211198
4 M037947.00000000243 0O 1 3669 T C BT T T E Quality count 211198
5 MO3PS4700000000353 O 1 366 CTCCWCC CCl ] _
I ed 37.5931377191072
B MO37347.00000000303 0 1 37.22 T @ TTiC Quality mean median
7 MOFH4TO00000000320 0 1 3674 CoCccicC CCT Minimal sequence quality 25.5103931427002
§  M03PS47.00000000324 O 1 3319 T AT T BT Maximal sequence quality 38
9 M03747.00000000417 0 1 355 CTCCElCC T CTC - ]
10 MO37347:0000000033¢ 0 1 37.44 cifccikc T ChT Minimal base quality ’
11 MO3P947.00000000317 0 1 37.67 coilccilcc U CC Change sequences
12 M037947.00000000158 0 1 3656 C cilccilcc T miC .
S I t-off
13 M037347:00000000338 0 1 3606 E TCE i St
14 MO3P947.00000000318 0 1 37.75 C BRERT @NC TCCECC CCC 30| I
15 M037947.00000000362 O 1 37.67 CTCCTCC il @ THEE S — i i
16 M037347:00000000313 0 1 347 TEICTHEICTCCTICC T cCCH | &5 cutlow | Rem%“edseqluems with quality mean lower than
17 M037347:00000000416 0 1 37.03 T@-Tccicc T ol L SpEaUEd V.
18 M03794:7:00000000372 0 1 3773 CTCCTCC T Cr L | | - high Remove sequences with quality mean higher than
19 M037947:00000000373 0 1 37.79 cTiccfiicc T C L specified value.
20 MO3PS47.00000000291 O 1 37.82 colccilcc U C
21 MO37947.00000000384 0 1 3488 T TC Minimal base quality
22 MO37947.00000000308 O 1 3753 CTTT C =
23 MO37947.00000000385 0 1 3509 B i
24 M03794.7:00000000366 0O 1 2996 TT C cﬂc tlo Remove sequences with minimal base quality lower
25 MO3794700000000316 0 1 37.86 T|C i <ut low than spedified value.
26 M03794700000000346 0 1 37.78 C C
27 MO374700000000308 0 1 3769 e i
28 MO3PS47.00000000320 O 1 37.41 TcC C
29 M03794700000000293 0O 1 37.87 C C
30 MO3794700000000294 O 1 37.85 Cr C T
31 MO3747.00000000417 0O 1 37.82 i it -
Visible region starts at 1 bp and ends at 107 bp
Save files as FASTA after each important step...

@ FASTA FILE(S): joinedjoin [SeqCount: 210999 Ambiguous: 0 Min-len: 50 Max-len: 560 Max-qual: 38 Min-qual: 7] [ro| = ]
Titles  Sequences Quality display sort Alignments  Chimera-clean Extraction Clustering Identification  Phylogeny Save as FASTA

Save as FASTA MeanQual 1 2.3 4 5 67 8 8 10111212 141E1E17161220212; 222428 26 27 26 26 31 3132 32 34 3£ 36 37 36 3¢« [Dutput]

; Cccih
Save as FASTQ |
EAST,

------------------- | Save as...

Save titles as TEXT

"""""""""" ITS example

Save as local database SaveMemnn

_joined_gm30

{

9 M03794:7:00000000417
10 MO3734:7:00000000334
11 MO3734:7:00000000317
12 M03794:7.00000000158
13 M03734:7.00000000388

cooooo

Visible region starts at 1 bp and ends at 39 bp




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

You are here
(forward barcodes)

Getting of the representative
Construction 2 | Labeling sequences by sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



Forward primer

Tagged
Forward
primers

Reverse primer

Tagged
Reverse
primers

gITS7

GTGARTCATCGARTCTTTG

TAG _SPACER PEIMER
./

gITS7_T02
gITS7_T03
gITS7_T06
gITS7_T08
gITS7_T10

ITS4

ITS4_301
ITS4_302
ITS4_303
ITS4_304
ITS4_305

GAGCGTGARTCATCGARTCTTTG
TGGCGTGARTCATCGARTCTTTG
GGTGCGTGARTCATCGARTCTTTG
AAAGCGTGARTCATCGARTCTTTG
TCTAGCGTGARTCATCGARTCTTTG

TCCTCCGCTTATTGATATGC

TACGTGACTCCTCCGCTTATTGATATGC
TCTCGTACTCCTCCGCTTATTGATATGC
TATACGACTCCTCCGCTTATTGATATGC
TAGTAGACTCCTCCGCTTATTGATATGC
TCTCACACTCCTCCGCTTATTGATATGC

@ FASTAFILE(S): Jjoinedjoin [SeqCount: 210939 Ambiguous: 0 Min-len: 50 Max-len: 560 Max-qual: 38 Min-qual: 7]

File Titles | Sequences | Quality

display sort

Alignments  Chimera-clean Extraction Clustering Identification  Phylogeny

Mo, HEAD
1 MO3734:70
2 MO37ATO
3 MO37970
4 M0379470
5 MO37TO
E  MO373470
7 MO373470
& MO37TO
3 M0373470)
10 MO3794:7:0
11 M03734:7:0
12 M03734:7:0
12 MO3794:7:0
14 MO3794:7:0
15 MO3734:7:0
16 M03734:7:0
17 M03794:7:0
18 M03734:7:0
19 M03734:7:0
20 MO3794:70
2 MO37I4T0
22 MO37TO
23 M0373470)
24 MO379470
25 MOI7I4TO
26 M03734:70)
27 MO3794T0
28 MO3734TO
29 MO3734T0
0 MO37I70

a1 M037a4:F0

Edit sequences (filter length, start position, resize)

I Search and group by nucleotide motives

Search for amineacid motives (nucleotides only)

Remove seq. with ambiguous bases

Remove or replace sequence char
Delete identical sequences
De-replicate sequences
Re-replicate sequences

Export sequence lengths and titles

Export sequences
Export statistics

a7 MO3794-7NO0ONANN333 N1 1 978

ATEIENFIE S 20 20 222428 2R 27 26 25303 32 3234 33637 3E 3041 -
C C C

[F=1 Hom (=3

3!

CHEC
C
C

Visible region starts at 1 bp and ends at 33 bp

Sequence motive and

tag name to search
(TAB delimited)

—

GAGCGTGA glTS7_T02
TGGCGTGA gITS7_T03
GGTGCGTGA gITS7_T06
AAAGCGTGA gITS7_T08
TCTAGCGTGA gITS7_T10
TACGTGACTCCT ITS4_301
TCTCGTACTCCT ITS4_302
TATACGACTCCT ITS4_303
TAGTAGACTCCT  ITS4_30

TCTCACACTCCT ITS4_30

Search for the forward tag motives...

Search and group by nucleotide
Tools

motives

Group by sequence motives |Grcup identical sequences I Advanced search | Compare FAFI& ﬁlel

TCTAGCGTGA gITS7_T10

Search tvpe
T search Nside Sequences
() search at the end

mismatches allowed 0

search (Ctrl+V)

1. clear previous values

{values =0 slow down search for big datasets)

3. search

Input

SEQUEMCE MOTIVE [SEPARATOR] TAG [optional)

GAGCGTGA ITS7_T02 »
TEGCGTGA grrsiTus 2. paSte qequence v

GGTGCGTGA ITS7_T06 .

ABAGCGTGA grrsi'ms motives and tagS to

0%




total nuber of selected sequences

Selected cells (rows) Divided dataset  Analysis  Table

Selected cells (rows)  Divided dataset  Analysis  Table

@ﬁ EACK. | Show Selected Fasta EEEE@ STOP running process «m BACK l Showe Selected Fasta m ] STOP running process
Sequence Query RESLLT Sequence (uery RESULT
GAGCGTGA glTS7_TO2 14687 GAGCGTGA glTS7_T02 14657

17068 210339 tatal NOHIT

210939 tatal

~ 50% of sequences are in reverse orientation select sequence
because of sequencing adaptor ligation... group by double-click

Selected cells (rows) | Divided dataset Analysis  Table . .
it may take a while...
Sawve as FASTA files .
STOP running process

P RESULT
Clear chimeric sequences Abort process
14687 / PLEASE WAIT... |

Randoemly select sequences

...and then...

| Make reverse complement

Make reverse complement is finished,

Create PhyML trees in folder (experimental)

make reverse complement of sequences
with no hit




@ 117066 sequences selected
Selected cells (rows)

Divided dataset Analysis Table

&= Bacx

[ Show Selected Fasta m l

=N o >

STOP running process

Sequence
GAGCETGA

Query
gTs7 Tz

RESULT

Select all cells

210333 tatal

Remove selected cells
Inverse selection

Special selection

click here (right)
and then left click

Z/
@ FASTA FILE(S): joinedjoin [SeqCount: 210999 Min-len: 50 Max-len: 560 Max-qual: 38 Min-qual: 7] (=N =
‘ 210999 of selected SEQUENCES E’ E File Titles Sequences Quality display sort Alignments Chimera-clean Extraction Clustering Identification Phylegeny
.. . Mo HEAD length hits tagsMeanQual 1 2 3 4 5 6 7 8 9 107112151415 1617167152021 25 22 242526 27 26 25 3 31 32 35 M FE IEF7 36Tl =
Selected cells (rows) Divided dataset  Analysis  Table 1 MIHTI0000003 1 1 FAGCGTGANTC@IC C c [l W cl
2 MOFMTO0000000372 1 1 3362
o : 3 MOIS4TO0000000249 1 1 3663
@m BACK Show Selected Fasta m STOP running process 4 MO37947.00000000309 1 1 3722 2 GAGCGTGA
5 MOI74700000000324 1 1 3313
Sequence Query RESLLT B MOI7M4700000000388 1 1 3605
7 MOI7M4700000000384 1 1 3483
GAGCGTGA alTS7_T02 8 MO334700000000316 1 1 3766
9 MOI734700000000308 1 1 3763
10 MOIS4700000000333 1 1 378
11 MOIS4700000000365 1 1 37.68
12 MOI74700000000317 1 1 3787
13 MOI74700000000372 1 1 3695
14 MOI7M4700000000308 1 1 3784
210994 tatal 15 MO3734700000000282 1 1 37.88
16 MOI734700000000281 1 1 37.86
17 MOF4700000000232 1 1 3762
18 MOIPS47O00000000235 1 1 37.84
19 MOI7347.00000000309 1 1 37.25
20 MOI74700000000310 1 1 3782
| 7|2 wosrseromoonozss 11 v
A 22 MOI7M700000000336 1 1 3772
23 MOI734700000000303 1 1 3788
24 MOITM7O00000003G4 1 1 3784 GAGCGTGA
25 MOFSLTO00O0O00Z17 1 1 3762 C
show selected % MO037947.00000000376 1 1 378 ]
27 MOI74700000000287 1 1 3785 C
sequences 28 MOI7M700000000321 1 1 3785 C
29 MOI74:700000000303 1 1 3533 C
30 MOI7M7O00000000351 1 1 3787 C
3 MOI7T4700000000314 1 1 3768 C
7 W 2794 7 NNNONANN 1 3 1 1 A7 AR (il
Visible region starts at1 bp and ends at 39 bp




§ FASTAFILE(S): Joinedjoin [SeqCount: 210999 Min-len: 50 Mazx-len: 560 Max-qual: 38 Min-qual: 7]

Clustering

File Titles | Sequences | Quality display sort Alignments  Chimera-clean  Extraction
Moo HEAD Edit sequences (filter length, start position, resize) ATETEAFIEIE 2022 22
1 M03794:7:0 (5
2 M03FR4TO|
3 MO3734:7:0 l Search and group by nucleotide motives
4 M0O37FE4LT0 - - - -
5 MO3794- 70 Search for aminoacid motives (nuclectides only)
B M03734T0l e
7 MO3784T0 Edit search results
8  M03794T0
9 MO3FsdTO] T

10 MO373470
1 MO37IT0
12 MO3734T0
13 MO37470
14 MO374T0
15 MO379470
16 MO379470
17 MO379470
18 MO37947.0
19 MO37947:0
20 MO373470
21 MI37T0
2 MOITITO
23 MO3FIT0
20 MO37IT0
25 MO3FIT0
26 MO37T0
27 MOFT0
28 MO3FATO
29 MO37T0 Export sequences
M0 MOIFITO _

I MOITTD e e
ey kAN3794-7-NNONANNAN313 11

Remove seq. with ambiguous bases
Remove or replace sequence char

Delete identical sequences
De-replicate sequences

Re-replicate sequences

Export sequence lengths and titles

7 AR

[E=3 BOH )

Identification  Phylogeny
2EOE2T 2L 253031 323234 BEFETIE A ~
C BIC C C

Visible region starts at 1 bp and ends at 39 bp

(23]

Search and greup by nucleotide motives

Tools

Group by sequence motives |Group identical sequences I Advanced search I Compare FASTA ﬁ|e|

Input
SEQUENCE MOTIVE [SEPARATOR] TAG [optional)

Add Separator (TAB)

Load motives from FASTA

GAGCGTGA glTS7_T02 A
TGGCGTGA qlTS7_T03

GGTGCGTGA gITS7_T06

AAAGCGTGA gITS7_T08

TCTAGCGTGA glT57_T10

4 3
Search type

(@ search at the beginning

() search inside sequences
() search at the end

mismatches allowed 0

{values =0 slow down search for big datasets)

/search again... i

# 0 sequences selected

now all sequences which

—> contain the searched motives

Selected cells (rows)  Divided dataset  Analysis  Table
em BALCK, Show Selected Fasta STOP running process

Sequence (uery RESULT
GAGCGETGA glT57_T02 103
TEGCGTGA gITS7_T03 44867
GGETGEGT G glT57_TOG 33902
AAAGCETGA gITS7_T03 39577
TETAGCGTGA glT57_T10 40505
210939 tatal MNOHIT ;21045

have the same orientation...




. 0 sequences selected

Selected cells (rows) Divided dataset Analysis Table

@m BACK, Show Selected Fasta
Sequence Cuery
GAGCETGA glTS7_Toz2
TGEGECETGA glTS7_T03
GGTGCETGA glTS7_TOB
AAAGCGETGA, glTS7_T03
TCTAGCGTGA glTS7_T10
210939 tatal MO HIT

E=8 BoR ==

# 210999 of selected SEQUENCES
Selected cells (rows) Divided dataset Analysis Table

[B=N|Eo =5

STOP mnning process «ﬂ BACK l Show Selected Fasta m l STOP mnning process
RESULT Sequence Guem RESULT
31103 GAGCGT G glTS7_T0Z2
44867 TGGECGETGA olTS7_T03
E GLIGCGTG alFET=TaE —=
Select all cells AAAGCGTEA alT57_T08
Deselect all cells TCTAGCGTGA alTS7_T10
________ 210999 total NOHIT

Add selected cells
Remove selected cells
Inverse selection

Special selection

deselect “NO HIT”
sequence group by
double-click

§ 139054 sequences selected
Selected cells (rows) Divided dataset Analysis  Table

«ﬂ BACK l Show Selected Fasta m I
Sequence Query
GAGCETGA gITS7_TO2
TGGEEGTGA gITS7_TO3
GGETGCGETGA gITS7_TOB
ABAGCGETGA gITS7_TO8
TCTAGLCGTGA glTS7_T10
210999 total KO HIT

click here to discard
orange preselected
color

o)l s

STOF running process

RESULT

§ 189954 sequences selected

Selected cells (rows) Divided dataset

===

Analysis Table

&= pacx

Show Selected Fazta m

STOF running process

Sequence
GAGCGETGA
TGGEEGTGA
GGTGCGETGEA
ARAGCETGEA
TCTAGLCGTGA,
210939 total

Huem RESULT
glTS7_T02
glTS7_TO3
glTS7_TOE
glTSY_TO8
glTS7_T10
MOHIT i 21045

show selected
sequences




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

You are here |
(forward barcodes)
Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



# FasTa FILE(S): joinedjoin [SeqCount: 189954 Ambiguous: 0 Min-len: 50 Max-len: 558 Max-qual: 38 Min-qual: 7] o || =] &R
File Titles  Sequences Quality display sort Alignments  Chimera-clean Extraction Clustering Identification  Phylogeny
Mo, |HEAD length hits tag:MeanGual 1 2 3 4 56 7 8 9 1011121214 1ETE1F1E1E2021 2222 24 2E 2R 27 26 253031 32 »
1 WM03734: 7. 000000000-2MUIBTT 243 1 30.08 AGCGTGA CT
2 M03794:7.000000000-4MUBJ 11101946372 1 1 ) 5

3 M03734:7.000000000-AMUB) 11101195243 1 1 3669 GGTG

4 M03794:7.000000000-MUBJ 71101156309 1 1 37.22 G&GC

5 MO3794:7.000000000-4MUBJT1T0T:212324 1 1 3319 TCTA

6 M03794:7:000000000-4MUBJ 71101140388 1 1 3606 A A AG

7 M03794:7.000000000-4MUBJ:1:1101:214384 1 1 34.88 TCTA

8 M03734:7:000000000-4MUB) 100726 1 1 3786 AAAG

3 MO03794:7.000000000-MUBJ: 71101195308 1 1 3769 GGTG

10 M03794:7.000000000-4MUB)T:1101:187332 1 1 378 AAAG

11 M03794:7:000000000-4MUBJ: 71101771366 1 1 37.88 TGGC

12 M03734:7.000000000-4MUB) 11101917 1 1 3767 TGGC

1 AT T ANAAAANAT AN IR LA A O AT AT 1 4 halnlinl— T &

Visible region starts at 1 bp and ends at 32 bp

Resize title column...

\

click here to set the width
[——

Add group (tag) name to title...

# FasTA FILE(S): joinedjoin [SeqCount: 189954 Ambiguous: 0 Min-len: 50Max-len: 558 Max-qual: 38 Min-qual: 7]

File Sequences  Quality display sort Align ts  Chimera-clean Extraction Clustering Identification Phylogeny
MNa. HE Edit titles (replace, change, resize) | length hits tag:MeanQual 1 2 34 5 6 7 8 9 10111212 14181E171E152C0
1 0 325 1 1 3006 |:|f-\ GCGTGA
2 MO 2 1 1 3382 TGGCGTGA
3 MO | Add group nemes (results) to titles [— 29 1 1 %9 GGBTGCGT
4 k0 o9 1 1 I [EQr g e e S
5 Mo 324 1 1 3319 TCTAGCG
g k0 Differentiate identical titles ;e 1 1 3IB0G AAAGCGET
7 WMo 3|4 1 1 3488 TCTAGCG
8 k0 . 36 1 1 3786 AAAGCGT
3 Mo e 08 1 1 369 GGTGCGT
10 w0 Group by titles 333 01 1 3Fs8 AAAGCGET
" Mo 35 1 1 3788 TGGCGTG
12 MO N7 1 1 3FEF TGGCGTG
4. 5 EXFIDI't SEqLIEI"ICEtiﬂES AT 4 4 A nc T ST

Visible regicon starts at 1 bp and ends at 20 bp

o)l s

Add group names to titles

Method

title separator .
Replace original name

»

@ Append new name
groups separator (if multiple groups are found in sequence)
| position
at the beginning of the titles

@) at the end of the titles

Add group names to titles

@ FASTA FILE(S): joinedjein [SeqCount: 189954 Ambiguous: 0 Min-len: 50 Max-len: 558 Mazx-qual; in-qual: 7]

File Titles Sequences Quality display sort Alignments  Chimera-cl Extraction Clustering Identification Phylogeny

Mo, HEAD length bitetag:tean Gual 1 2 34 5 6 7 8 9 10111212 141E1E17 18152058 »
1 4 03734: 7:000000000-AM B 1101211841 Bl TS 7_T02 g 1 1 3006 FIMGCGTGA

2 kA 03794: 7-000000000-AM I BJ:1:1101:9465:1956|g| TS7_T03 3F2 1 1 3362 TGGLCGTGA

3 b 03794: 7:000000000-AkUB):1:1101:19559: 1961 |gI TS 7_TOE 243 1 1 3EE9 GGTGCGETGA

4 b 03734: 7:000000000-4k B 1101188231973l TS 7_T02 o3 1 1 3Rz GAGLCGTGA

5 W 03734: F:000000000-4UB):1:1101:21337:1995jgI TS 7_T10 324 1 1 3319 TCTAGCEGTAG

g b 03734: F:000000000-40 B 110174060204 3 TS 7_TO8 3|/ 1 1 3606 AAAGLCGETGA

7 b 023794: 7:000000000-4MUBJ: 1110721405 20830 TS 7_T10 |01 1 3488 TCTAGCEGTGA =

Visible region starts at1 bp and ends at 20 bp

=N EeR =)

ITS example
_joined_gm30
_fwdtag




Edit search results @ Edit search results @

@ FASTA FILE(S): joinedjoin [SeqCount: 189954 Ambiguous: 0 Min-len: 50 Max-len: 558 Max-qual: 38 Min-qual: 7] List of queries: List of queries:

File Titles Quality display sort Alignments  Chimera-clean Extraction Clustering If ;%;_E%j;égi ] j gg;:%%:ég;

No. HEAD Edit sequences (filter length, start position, resize) ag:Meanfual 123456783 gITS7_T06 - 33902 ] gITS7_T06 - 33902
1 MO3734:7.0 30.06 A GCGT gITS7_T08 - 39577 W1 gITS7_T08 - 39577
2 MOIseT0] T 3362 TGGLCGET gITS7_T10 - 40505 i oITS7_T10 - 40505
3 M03734:70 Search and group by nuclectide motives 3669 GGTGCGE NOHIT -0 NOHIT -0
4 MO3794:7:0 5 h . s (e Iy) a2 GAGCGT L
5 MO T earch for aminoacid motives (nucleotides only’ 2314 T
B M03794:7:.0 3 LAAAGCG
7 MO3FI4TO 48 TCTAGC
8 M03794:7:.0 786 LAAAGCG
9 M03794:7:.0 7EI GGTGCGE
10 MO3794:7:0 Remove seq. with ambiguous bases 78 AAAGCG i select | Ii el | select al | | Desclect all
LI 403734:7:0 Remove or replace sequence char 208 I & & C & T
12 M03794:7:.0 e TGGCGT
13 MO3Fsdy0 oY 36.95 TGGLCGT | Get sequences containing all of selected | | Get query table ‘ ‘ Get sequences containing all of selected | | Get query table |
14 M03794:7:0 Delete identical sequences 7.4 LAAAGCG ] ] ]
15 p03794:7:0 ) 783 TGGCGT exdude sequences with not selected motives exdude sequences with not selected motives
16 MO3TH4:70 e 78  TGGCGT _
17 M03794:7:0 Re-replicate sequences 1782 AAAGLCE Selected queries Selected queries
18 MosradT0l 37.84 ALAGLCG © Cutsequence before query with query sequence I ©) Cut sequence before query I I 7] with query sequence I
19 M03794:7:.0 725 TGGCGT
20 WM03TI4T0 Make reverse complementary 3782 GETGCG Cut sequence after query — Cut sequence after query cut
21 MO0379470 e TCTAGC
Lo 0734:7:0 Get random selection of sequences EFitd G T ECE
23 M03794:7:.0 7.es TGGCGT
24 M0O374T00 T 3784 GAGLCGT Get sequence between two queries Get sequence between two queries
25 MO3794:7:0 Group sequences by group size 37.82 TCTAGC I —— EE—
% Mmoo 378 TGGECGT grTs7.T0z2 | Extractsequnce part grTs7.T02 Extract sequnce part
27 M03794:7:.0 3785 GGTGCGE aITS7_T10 - aITS7 T10
28 M03794:7:0 Export sequence lengths and titles 3705 TCTAGEC = | with query sequence = | with query sequence
29 M03794:7:.0 Export sequences 3593 TCTAGC
a0 M03794:7:0 L e TGGCGT
3 MO3FI4T0 EprarTsTs 768 TCTAGE
A3 RAMATAA- T OORNONNNA R R 141 GoA R FRRln T &7 10 I a7 R TETARE

1
Visible region starts at 1 bp and ends at 20 bp | Get seguences with up to hits number treshold | Hits number treskOid | Get sequences with up to hits number treshold ‘ Hits number treshold
| Get sequences with at least hits number treshold | L | Get sequences with at least hits number treshold ‘ !
\ 0% | 0%

@l FASTA FILE(S): [SeqCount: 189954 Ambiguous: 0 Min-len: 41 Max-len: 549 Max-qual: 38 Min-qual: 7] [=]==] | Remove the tag motives from

File Titles  Sequences  Quality display sort Alignments Chimera-clean Exraction Clustering Phylogeny sequences...

Mo, HEAD length hits tagsMean Gual 12 34 56 7 8 91 T21ZT41E1E1F1E1220 »

1 1A 03734 7 000000000-2UEJ: 111001211841 18Il TS7_TOZ 370 0 2338 CTTT C BC

2 FA 037 34: 7 000000000-40UEJ:1:1700: 3465 195610 TS 7_TO2 k4 0 0 3358 T CTTT C BC

3 1 037 34: - 000000000-4UEJ:1:1101:195953. 1961 1aI TS 7_TOG 240 0 0 3672 T CTTT C BC

4 b 037 34: 7 000000000-40UEJ:1:17 00158231 973191 TS 7_TO2 om0 0 I T C CTTT C BC

5 b4 037 94: 7:000000000-2MUEBJ:1:1700: 21 3311998191 TS7_T10 A4 0 0 331 T C CTTT C BC

g 1A 037 34: 7 000000000-2UEJ:1:1700: 14060 2043191 TS 7_TO3Z 33 0 0 3I_OF I C C CTTT C BC

7 b4 037 94: 7:000000000-2MUEBJ:1:1700: 21 405: 2083191 TS7_T10 374 0 0 3485 T C C CTTT C BC

a 1A 03734 7 000000000-AUES: 1110011 7200: 2115191 TS 7_TOg W07 0 0 FIFa3 I C C CTTT C BC

9 FA 03734 7:000000000-40UEJ:1:1700:19347: 21 23191 TS 7_TOR 289 0 0 774 I C C CTTT C BC

10 M03734:7:000000000-28 B 1110118774 21 EE|QI TS 7_TO8 324 0 0 785 T C C CTTT C BC

11 M03734:7:000000000-48 B 11107771821 7F0lgl TS7_TO3 /P 0 0 794 T C C CTTT C BC

12 M03734:7:000000000-4JBJ:1:1101:931 3 218691 TS7_T03 03 0 0 3793 T C C CTTT C BC

13 M03734:7:000000000-40 B 1:1107: 3645 221 0lgl TS7_TO3 k4 0 0 3633 TC C CTTT CHlC & -

Visible region starts at 1 bp and ends at 20 bp




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

You are here
(reverse barcodes)

Getting of the representative
Construction 2 | Labeling sequences by sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



. FASTA FILE(S): [SeqCount: 189954 Ambiguous: 0 Min-len: 41 Max-len: 549 Max-qual: 38 Min-qual: 7]

File Titles Quality display sort Alignments  Chimera-clean
Ha. HEAD Edit sequences (filter length, start position, resize) tag:Mean Qual 1 2
1 MO3734:7:0 1 2338
2 M03Fe4To T 13358
3 MO373470 Search and group by nucleotide motives )o3E72
; mgg;g:;g Search for aminoacid motives (nucleotides only) S g;f?
6 MD373470 13607
7 M03784T0 13455
] M03794:7:0) ) 3793
9 M03FMT0 T 1oarv
10 M03794:7:0 Remove seq. with ambiguous bases ] 37En
11 MO37347.0 Remove or replace sequence char )3T
12 M037947.0 R ri=x
13 M0378470 J 3633
14 M03794.7.0 Delete identical sequences poara
7547 De-replicate sequences 77 5
16 M037347.0 A=
17 M03794.7.0 Re-replicate sequences 13788
18 MO37S4700 1373
19 M03794.7.0 e e
20 MO3794:70 Make reverse complernentary ) 3788
21 M03Ps&TO T 1393
Eg1037347:0 Get random selection of sequences p o3
23 M03754:7:0) go37a3
24 M03Fg4TOl T e
25 M03734T0 Group sequences by group size ] 37es
26 MO¥34y0 1378
27 M0378470 T
28 MO3794:7-0 Export sequence lengths and titles p 3791
23 M0379470 Export sequences 13599
30 M03794:7:0) . ]

W MO3FI4T0 Export statistics )

Visible region starts at 1 bp and ends at 20 bp

Extraction

(3]

(xRN NN NN N e N NN N N e N e N Ny N Ny W e N W i ]

H A A A A A A A A A A A A A A A A A A A A A A~~~

Search and group by nucleotide motives
Tools

Group by sequence motives | Group identical sequences | Adva
Input

SEQUENCE MOTIVE [SEPARATCR] TAG [optional)

Add Separator (TAB)

search | Compare FASTA file

Load motives from FASTA

TACGTGACTCCT  IT54_301
TCTCGTACTCCT  IT54_302
TATACGACTCCT  IT54_303
TAGTAGACTCCT  IT54_304
TCTCACACTCCT — ITS4_305

Clear

Search type
9

search inside sequences
search at the end

mismatches allowed 0

\

{values >0 slow down search for big datasets)

= | § FASTA FILE(S): [SeqCount: 189954 Ambiguous: 0 Min-len: 41 Max-len: 549 Max-qual: 38 Min-qual: 7] = e <
Clustering  Identification  Phylogeny File Titles Quality display sort Alignments  Chimera-clean Extraction Clustering Identification
3456789 10111212 141E1E171E1220¢ - Phylogeny Edit sequences (filter length, start position, resize)

I C Ic No. HEAD a:Mean Qual 1 9 101112131 -
C C L O TP T Y — ) 2338 cciccl
C C 2 M03734: 70 I Search and group by nucleotide motives 1 33Ee T BCCWCC
E £ 3 MO3734:7.0 Search for aming#tid motives (nucleotides only) )2 T FCCTCC
C C 4 MO7a4T0 vy T TCCTCEC
C C 5 MO37I4T0 B dh ) T BccPcc
C C B MOI7aLT0 ] w07 T Tccicec
C c 7 oMoy ) 3485 T BccPcc
C C 8 MIIFa4TO ) 3783 T TCCTcCEC
C C Remove seq. with ambiguous bases p 97.74 T TccTccC
C C Remove or replace sequence char 1 37ES T TCCTCEL
c c TR U | BCcCcc
C CTTT R M-8 | |1z wafrasrn T ) 3783 C THTT
C C Delete identical sequences 1393 T CCICC
C L M03794:7:0 P cmpaas I T BcCcm@cc
C C 15 037470 ) T T TCCTCEC
£ c 7| | 16 moszaerg  Rereplicate sequences RECECI | Wccm@cc
C C 17 MOI7R4FD ) 3788 T mccpPcc
C c 18 MO37I470 N T ] 379 T Tcciicc
c c 19 MO0 LSRR ) 373 T Tcocfikc
C c 20 MOIFTD s ) a3rem T Tcciicc
- £ 21 M0IvadTa Get random selection of sequences I T TEETEEL
C c 22 MO37I4T i T Tcciicc
C 23 MOITA4TO - - ) 3783 T TCCTICC
C 24 MO3794:70 Group sequences by group size 1o37a T CCICC
C 25 MoIFeeTO ) a7Es T TCCTCEC

25 MO27a470 ) 785 T TCcCTcEC
27 MO3794:70 Export sequence lengths and titles P 3792 . .C TT .T
28 M0373470 Export sequences LTl r FTCCTCC
29 MOITI4TO Export stetistics % T TCCTCEC
- 0 MOIFeTO o B ] T TCccocec hd
Visible region starts at 1 bp and ends at 18 bp

Search for the reverse tag

motives...

TACGTGACTCCT
TCTCGTACTCCT
TATACGACTCCT
TAGTAGACTCCT
TCTCACACTCCT

ITS4
ITS4_301 ITS4_301
ITS4_302 ITS4 302
ITS4_303 ITS4_303
ITS4_304 ITS4_304
ITS4_305 ITS4_305

reverse primer
TCCTCCGCTTATTGATATGC

tagged reverse primers

TACGTGACTCCTCCGCTTATTGATATGC
TCTCGTACTCCTCCGCTTATTGATATGC
TATACGACTCCTCCGCTTATTGATATGC
TAGTAGACTCCTCCGCTTATTGATATGC
TCTCACACTCCTCCGCTTATTGATATGC




§ 0 of selected sequences

Selected cells (r

&= eocx

Sequence
TACGTGACTCCT
TCTCGTACTCCT
TATACGACTCCT
TAGTAGACTCCT
TCTCACACTCCT
189954 total

vs) Divided dataset Ana

Show Selected Fasta

= =]
Table

STOP running process
Queny RESULT
1TS4_301 352
IT54_302
1TS54 303
1TS54 304 3546
IT54_305 4B36
WO HIT o 1706ES

click here (right)
and then left click

(= EoR (=)

@ 0 of selected sequences

Selected cells (rows)  Divided dataset  Analysis  Table

=5 pecx Shaw Selected Fasta STOP running process
Sequence Guerny RESULT
TACGTGACTCCT ITS4_3m
TCTCGTACTCCT ITS4_302 Select all cells
TATACGACTCCT IT=4_303 Deselect all cells
TAGTAGACTCCT ITS4_304 _
TCTCACACTCCT ITS4_305
189954 total MNOHIT Add selected cells

Remove selected cells
Inverse selection

Special selection

@ 19289 sequences selected

Selected cells (rows)

Divided dataset Analysis

Table

&= Buck

| Show Selected Fasta &

Sequence
TACGTGACTCCT
TCTCGTACTCCT
TATACGACTCCT
TAGTAGACTCCT
TCTCACACTCCT
189954 total

Query
1TS54 30
ITS4_ 302
ITS4_ 303
IT54_304
ITS4_305
MNOHIT

=&

==l

RESULT

deselect unused
sequence group by
double-click

. FASTA FILE(S): [SeqCount: 19283 Ambiguous: 0 Min-len: 42 Max-len: 546 Max-qual: 38 Min-qual: 7]

File Titles  Sequences  Quality display sort Alignments  Chimera-clean Extraction Clustering
Phylogeny

Mo. HEAD length hits tagiMeanCual 1 2 3 4 56 7 8
1 MO3794: 7. 000000000-AMUE:1:1101:9465:1956]al TS7_TO3 k4 11 [JACGTGAC
2 M03734:7.000000000-AMUEB)T:1101:9648 221 0l0ITS7_TO3 3B/ 11 3E99 TACGTGAC
3 M03794:7000000000-AMUBLT:1101:18084: 2212091 T57_TOR 293 1 1 33 TATACGAC
4 M03734:7.000000000-AMUBLT:1101:11701: 232801 TS7_T0R 2 1 1 378 TCTCGTAC
5  M03734:7.000000000-AMUBLT:1101:20058: 2552001 T57_T10 mo1 1 AN TCTCACAC
B M03734:7.000000000-AMUEBLT:1101:21418: 26790 TS7_T10 233 1 1 379 TCTCACAC
7 M03734: 7 000000000-AMUBLT:1101:11024: 275891 T57_TOR M| 1 1 378 TCTCACAC
8 M03794:7.000000000-AMUEBLT:1101:10455 27859 TS7_T0R 34 1 1 FFE TCTCGTAC
9 M03734:7.000000000-AMUB) 1110120732, 2826l01 TS7_TO3 34 1 1 3782 TCTCGTAC
10 ¢03794:7.000000000-AMUBLT:1101:24641: 293601 TS7_T0R 322 1 1 Ie2 TCTCACAC
11 M03734:7.000000000-AMUB)1:1101:11364: 3043001 TS7_TOG o1 1 3784 TCTCGTAC
12 M03794:7.000000000-AMUBLT:1101:26518:3208)0 TS7_T02 295 1 1 3862 TCTCACAC
13 M03734:7.000000000-AMUB) 1110116367, 3284001 TS7_T02 A7 1 1 3753 TATACGAC
14 ¢M03794:7.000000000-AMUBLT:1101:1 754333580 TS7_T02 3|4 11 IFE7 TACGTGAC
15 037347 000000000-AMUBLT:1101:21138: 343400l TS7_TO8 285 1 1 3738 TACGTGAC
16 ¢03794:7.000000000-AMUBLT:1101:10361: 3467 g TS7_T0R 283 1 1 37 TCTCGTAC
17 037347 000000000-AMUBL 111001310357 4l0l TS7_TOS 341 1 3792 TATACGAC
18 M03794:7.000000000-AMUBLT:1101:181 23,3980 TS7_TOE M1 1 FF8 TACGTGAC
19 M03734:7.000000000-AMUBS1:1101:9733 383300l TS7_TO3 293 1 1 378 TCT TALC
20 M03734:7.000000000-AMUB) 111019986 406210l TS7_TO3 A7 1 1 3wa2 T CAC
21 M03734:7.000000000-AMUBLT:1101:21117: 403400l TS7_TOG 280 1 1 CTCGTAC
22 M03734:7.000000000-AMUBL 1110120423 4130091 TE7_TO2 26 1 1 TCTCACAC
23 M03734:7.000000000-AMUBL 1110119382 4190001 T57_T10 mo1 1 1 TCTCACAC
24 037347 000000000-AMUBLT:1101:26218: 4448)0I TE7_TOZ 1 T ] TCTCGTAC
25 M03734:7.000000000-AMUBS1:1101:11766:4484|0 TS7_TOE 1 3783 TATACGAC
26 037347 000000000-AMUBLT:1101: 7366 464810l TS7_TO3 1 1 3774 TCTCACAC
27 t03734:7.000000000-AMUBS:1:1101:151853:4703|gI TS7_TO8 1 1 3787 TATACGAC
28 M03734:7.000000000-AMUBL 1101151614706l TE7_TOE o3 1 1 333 TAGTAGALC
29 M03734:7.000000000-4MUB):1:1101:12905: 47230l TS7, 25 1 1 3773 TAGTAGAC
30 037947 000000000-AMUB)T:1101:10437: 5054 286 1 1 37497 TACGTGAC
Visible region starts at 1 bp and ends at 1;

=N |EeR =)

Identification

9 A0 1212 141ETET71E] »
CCTCCHECTT

B B T T B T B T R B B I R R I R I R R I R e R R R

[l

[l

—
ONOONO0O000000000000000000000000
OONOONO0O000000000000000000000000
GGG GGG
B I I I T B B e e B T I B L I
B I I T e L e B B T = I 1 I IR R T R R R}

searched sequence motives




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

You are here |
(reverse barcodes)
Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



# FASTAFILE(S): [SeqCount: 19289 Ambiguous: 0 Min-len: 42 Max-len: 546 Max-qual: 38 Min-qual: 7] =n E=R[== Add group names to titles (=3
File Sequences  Quality display sort Alignments  Chimera-clean Extraction Clustering Identification

Phylogt Edit titles (replace, change, resize) i title separator LT .
Mo, HE | length hits tagsMean Qual 12 34 5 6 7 8 9 1L111212141E1E171E1 » | oo dn s
1 MO 3 3}/ 1 1 3358 [tCcGTGacTCCTCCHEDT @ Append new name
2 MO | Add group names (results) to titles 34 1 1 3B TACGTGACTCCTCCEECTT
e} [ — X T GACTCCTCCHMACTT groups separator (if multiple groups are found in seguence)
4 MO ) L ] 2 1 1 9 TCT T & T position
5 MO Differentiate identical titles 0 111 1 379 TCTCACACTCCTCC > at the beginning of the fitles
5 (L0 N p— 0 299 1 1 379 TCTCACACTCCTCC T —
7 MO Search by fitles ] @}/ 11 TSI TCTCACACTCCTCC
g8 MO ] B/ 11 I8 TCTCGTACTCCTCC
9 MO Group by titles ] B/ 1 1 IR TCTCGTACTCCTCC ]
ST Io 32 11 3762 TCTCACACTCECTECC i ‘ e o e e
11 kAN o 297 1 1 a7 04 TCT T AT T O
Export sequence titles —

Visible region starts at 1 bp and ends at 18 bp

@ FASTA FILE(S): [SeqCount: 19289 Ambiguous: 0 Min-len: 42 Max-len: 546 Max-qual: 38 Min-qual: 7] [-=- |3 =
File Titles Sequences Quality display sort Alignments  Chimera-clean Extraction Clusterjneg™ Identification Seed @
Phylogeny [ ]
Mo, HEAD length hits tagsMean sl 1 2 3 4 5 6 7 8 9 101112121415 1E17 = Replaced or changed 19280 sequences.
1 MO3794: 7:000000000-4MUEJ:1:1101:9465: 1956 TS7_TO3NTS4_30 3/ 11 g [WCGTGACTCCTCCCT
2 M03734:7:000000000-4MUE:1:1101:9648: 22101 TS7_TOATS4_301 36 1 TACGTGACTCCTCC @CT —_—
3 M03734:7:.000000000-AMUBJ:1:1101:18084: 221201 TS7_TOBITS4_303 24971 1 TATACGACTCCTCC @CT [L]
4 M03734:7:000000000-AMUBS1:1100:11701: 232801 TS7_TOSITS4_302 286 1 1 374 TCTCGTACTCCTCC @aCT
5  M03734:7:000000000-AMUBJ:1:1101:20058: 2552401 TS7_T101TS4_305 <10 T B B P TCTCACACTCCTCC@ECT
E  M0O3734:7:000000000-AMUBLT:1100:21418: 267301 TS7_T101TS4_305 293 1 1 3IFA TCTCACACTCCTCC@ECT
7 M03734:7:000000000-AMUB:1:1101:11024: 2758401 TS7_TOSITS4_305 3| 1 1 378 TCTCACACTCCTCC@ECT
8  M03734:7:.000000000-AMUBJ:1:1101:10455: 278501 TS7_TOSITS4_302 3|4 1 1 378 TCTCGTACTC -~~~ 7~
9 M03734:7:000000000-AMUB: 1110020792 282601 TS7_TO3NTS4_302 34 1 1 3762 TCTCGTACTLCL
4R LIAATAA T AAAROANAR &L DA A AR AL AR TR TAAITE A AR Amm 4 4 Amen T et e~ o4 o 7 | Editsearchresults =]
List of queries:
| ITs4_301 - 3925
Visible region starts at 1 bp and ends at 17 bp /I IT54_302 - 3675
| IT54303 - 3507
| IT54_304 - 3546
| IT54_305 - 4636
@ FASTA FILE(S): [SeqCount: 19289 Ambiguous: 0 Min-len: 42 Max-len: 546 Max-qual: 38 Min-qual: 7] =N R NOHIT -0
File Titles Quality display sort Alignments  Chimera-clean Extraction Clustering Identification
Phylogeny Edit sequences (filter length, start position, resize) |
Mo, HEAD | hits tagMean Qual 1 2 3 4 56 7 8 9 101112131 L >
1 MO3794:7:0) | 1 3358 [eCGTGACTCC
2 M03794:7:0) Search and group by nucleotide motives | 1 3693 T & C G It CCTCEC
i mgg;gi;g Search for aminoacid motives (nuclectides only) I 1 g; E I é g ? z E I E E ¥ E E || I = “ ‘ I - ‘
i : Select al Deselect al
5 MOITIeRD | 1 3791 TCTCACACTCCTCC — ITS example
[ M03794:7:0) I 1 37491 TCTCACACTCCTCC — [
2 MO37947:0 — | 1 w79 TCTCACACTCCOTCC ‘ (et sequences containing all of selected | |Gthuery table . J O | n ed_q m30
8 M03734:7:0 . . I 1 378 TCTCGTACTCCTCC exdude sequences with not selected motives
3 M037347.0  Remove seq. with ambiguous bases | 1 3752 TCTCBTACTCETCC _fwdtag_revtag
10 MO37947:0 TR S TR | 1 3782 TCTCACACTCGTCC Selected queries '
11 M03734:7:0) I 1 3794 TCTCGTACTCCTCC @ Cut sequence before quen
12 Mogrsavn T | 1 35 TCTCACACTCCTCC : bkl
13 M03734:7:0 Delete identical sequences I 1 3783 TATACGACTCCTCC Cut sequence after query
14 MO3734:7:0 Do e | 1 %8 TACGTGACTCCTECC
15 MO3794:7.0 X I 1 3798 TACGTGACTCCTCC
16 MO3794:7:0 Re-replicate sequences I 1 377 TCTCGTACTCCTCC
17 MO379470 e I 1 3782 TATACGACTCCTCC Get sequence betwesn two queries
18 MO3794:7.0 Make reverse complementa I 1 3743 TACGTGACTCCTCC
19 WOIP9470 e v | 1 379 TCTCBTACTCETCC ms4_301 - ‘ Extract sequnce part ‘
20 MO3794700 0 T | 1 3792 TCTCACACTCCTCC 54 305 -
21 MO373470 Get random selection of sequences (T = TCTCGTACTCCETCC - /| with query sequence
22 M0O3794:7.0 I 1 379 TCTCACACTCCTCC
23 MO3vasTo T | 1 3685 TCTCACACTCCTCC
24 MO37947.0 Group sequences by group size | 1 379 TCTCGTACTCCTCC Remove the tag
25 M0O3794:7.0 I 1 3783 TATACGACTCCTCC -
26 M03734T0 | 1 3274 TCTCACACTCCTCC motives from
27 MO3Ta470 EpE SRR S 1D S | 1 3787 TATACGACTCCTCC.
il Export sequences e e e T D | Get sequences with up to hits number treshold |  Hits number tresheld Seq uences...
Export statistics I | Get sequences with at least hits number treshold | t
Visible region stz

- -



FWD Primer REV Primer
SAMPLEO1 gITS7_T02 ITS4_301
SAMPLEQ2 gITS7_T02 ITS4_302
SAMPLEO3 gITS7_T02 ITS4_303
SAMPLEO4 gITS7_T02 ITS4_304
SAMPLEQOS gITS7_T02 ITS4_305
SAMPLEO6 gITS7_T03 ITS4_301
SAMPLEQ7 gITS7_T03 ITS4_302
SAMPLEO8 gITS7_T03 ITS4_303
SAMPLEQ9 gITS7_T03 ITS4_304
SAMPLE10 gITS7_T03 ITS4_305
SAMPLE11 gITS7_T06 ITS4_301
SAMPLE12 gITS7_T06 ITS4_302
SAMPLE13 gITS7_T06 ITS4_303
SAMPLE14 gITS7_T06 ITS4_304
SAMPLE15 gITS7_T06 ITS4_305
SAMPLE16 gITS7_T08 ITS4_301
SAMPLE17 gITS7_T08 ITS4_302
SAMPLE18 gITS7_T08 ITS4_303
SAMPLE19 gITS7_T08 ITS4_304
SAMPLE20 gITS7_T08 ITS4_305
SAMPLE21 gITS7_T10 ITS4_301
SAMPLE22 gITS7_T10 ITS4_302
SAMPLE23 gITS7_T10 ITS4_303
SAMPLE24 gITS7_T10 ITS4_304
SAMPLE25 gITS7_T10 ITS4_305

gITS7_T02|I1TS4_301
gITS7_T02|ITS4_302
gITS7_T02|I1TS4_303
gITS7_T02|ITS4_304
gITS7_T02|ITS4_305
gITS7_T03|ITS4_301
gITS7_T03|ITS4_302
gITS7_T03|ITS4_303
gITS7_T03|ITS4_304
gITS7_T03|ITS4_305
gITS7_T06|1TS4_301
gITS7_T06|1TS4_302
gITS7_T06|1TS4_303
gITS7_T06|1TS4_304
gITS7_T06|I1TS4_305
gITS7_T08|ITS4_301
gITS7_T08|ITS4_302
gITS7_TO8|ITS4_303
gITS7_T08|ITS4_304
gITS7_T08|ITS4_305
gITS7_T10|I1TS4_301
gITS7_T10|I1TS4_302
gITS7_T10|ITS4_303
gITS7_T10|ITS4_304
gITS7_T10|I1TS4_305

SAMPLEO1
SAMPLEO2
SAMPLEO3
SAMPLEO4
SAMPLEO5
SAMPLEO6
SAMPLEO7
SAMPLEOS8
SAMPLEO9
SAMPLE10
SAMPLE11
SAMPLE12
SAMPLE13
SAMPLE14
SAMPLE15
SAMPLE16
SAMPLE17
SAMPLE18
SAMPLE19
SAMPLE20
SAMPLE21
SAMPLE22
SAMPLE23
SAMPLE24
SAMPLE25

Replace tag names by sample name...

4

File Titles | Sequences Cuality display sort Alignments
Mo,  HE Edit titl | h : 9 AC11121214°
i o l it titles (replace, change, resize) I CHC T
L \ g
3 AR Add group names (results) to title ——

Search by titles
Group by titles

Export sequence titles

~
 7>

File Titles Sequences Quality
Mo, HEAD

display sort

Alignments  Chimera-cle

1 MO3734:7:000000000-4kUEJ: 1:1707:3465: 135615 AMPLE 0B
2 MO3734: 7:000000000-4kUEJ: 1:1707:9648: 221015 AMPLE 06
3 MO3734:7:000000000-AMUEJ: T:1707:78084: 201 2154MPLE1S
4 MO3734: 7:000000000-AMUBJ:1:1707:71707:2328154MPLETY
5 M03734: 7:000000000-AMUEJ:1:1101: 20058 2562154MPLE 25
B M03734: 7:000000000-AUEBJ:1:1107: 2141 8: 267915 4MPLE 25
7 M037534: 7:000000000-AUEBJ:1:1101:11024:2768154MPLE 20
8 M037534: 7:000000000-AUEJ:1:1101:10455: 278515 4MPLE7
g M037534: 7:000000000-AUEBJ:1:1101: 20792: 282615 4MPLE 07
10 MO3794:7:000000000-4MUBJ:1:1101: 24641 : 233615 AMPLE 20
11 MO3754:7:000000000-AMUBJ:1:1101:11364: 304 315AMPLET
12 MO3734:7:000000000-AMUB):1:1101: 2551 8:320815AMPLE DS
13 MO3734:7:000000000-AMUB): 1110016867 3384|5AMPLE 02

Visible region starts at 1 bp and ends at 12 bp

@ FASTA FILE(S): ITS_example_joined_gqm30_fwdtag_revtag [SeqCount 19289 Ambiguous: 0 Min-lep:

Seed

19289 replacements have been made.

ax-len: 534 Max-qual... E@

raction Clustering Identification Phylogeny
length hits tagibd1 2 3 4 56 7 8 3 10111z »
O

R}
283
jeinis}

1o oc

I Edit titles (replace, change, resize)

==l

Rename or change tittes | Append text to titles | Resize titles (special replace)

original title [KEY) [SEPARATOR] MEW TITLE Replace motive by separator

Add Separator (TAB) | replace
QITS7_T08|ITS4_303 SAMPLE1S A

alTS7_TO08|ITS4_304 SAMPLE1S

glTS7_T08|IT54_305 SAMPLE20

alTS7_T10[IT54_301 SAMPLE21

alTS7_T10[IT54_302 SAMPLE22

alTS7_T10[IT54_303 SAMPLE23

alTS7_T10[IT54_304 SAMPLE24 [
SAMPLE25 E

Frrs 7_T10[ITS4_305
}

Load from text file...

‘ Find and replace part of title ‘

Clear

‘ Replace titles ‘

| Ignore multiple KEY values

Method
'@ Replace original name
Append new n

0%




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

You are here

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



De-replicate sequences before ITS extraction... @ Dereplication [E=H EER (5
# FASTAFILE(S): IT5_example_joined_gm30_fwdtag_revtag [SeqCount: 19289 Ambiguous: 0 Min-len: 30 Max-len: 5... EI @ ‘ De-replicate sequences and create "mapping” file
File Titles Quality display sort Alignments  Chimera-clean Extraction  Clustering  Identification
Phylogeny Edit sequences (filter length, start position, resize) g” file
Mo HEAD L . its tagsM1 2 3
1 M03734:7.0 11 M | i
2 MO3734:7.0 Search and group by nuclectide motives 11
3 M03734:7.:0 Search for aminoacid motives (nucleotides only) i1
4 M0379470 11 T1
5  M0OIF4&FOl T a1 T1
B MO37E4F0 Edit search results i1 rl
7 MoesROo 11 T1 -
8  M03ITLT0 11 T1 h L
g M03794:7:0 Remove seq. with ambiguous bases i C T1 | \U.% |
10 M03754:7:0 Remove or replace sequence char 1 ccC 1 !
11 M03734:7.0 11 CC T1
12 M03794F0 T 11 CC TI1 § Save mapping file as: @
13 M03734:7:0 P 1 CLC i1 . M = ]
14 MOI7F94T0 De-replicate sequences |] ] cc 11 kol | SEED_LATEST » ITS_EXAMPLE_DATA EXA pel
15 MO037347.0 - F 1 CC 1 Uspofadat + Nova slozka 3= - 9
16 MO3794:7-0 Re-replicate sequences b1 cc T1 , 8=
7 MU3?94E?EU ------------------- P 1 CC TI1 ¢ Oblibené polozky “  Nazev polozky Datum zmény Typ
18 MO3734T:0 Make reverse complementary 21 BEC U ~SSAMPLES.xlsx 2 9 List aplikace
19 M03734:7:0 11 CC T1 L - o
20 MozFeeFo 0 i1 CC T1 7 Knihovny 3 || ITS_example_joined_qm30_fwdtag_revta... Soubor FAS
21 MOETIT Get random selection of sequences 11 CC Ti (] TTS Rl fastq Soubor FAS]
22 MWozseron P 1 CcC T1 1M Poéitaé |=| ITS_R2.fastq Soubor FAS]
23 M037Pe470 P 1 CC T1 a DATA (A7) ) SAMPLES xlsx List aplikace
24 M03794:7:0 Group sequences by group size P 1 CC T B2, Mistni disk (C)
® oMy 21 jCc r @ Transier (U
26 M0379470 5 : N i1 CC T1 # Transfer (U] - I D
7 rt il titl
e Exmrtseq”e"ce enameend e s LS - Nazev souboru: | ITS_example joined_qm30_fwctsg_revag_derepmap] -
7 ort sequences
20 RANTTAATN P q. . noA ror a7 Ulofit jake typ: -|
Export statistics
Visible region starts at 1 bp and ends at 17 bp
= Skryt slozky Ulozit ] | Storne |
. FASTA FILE(S): [SeqCount: 8342 Ambiguous: 0 Min-len: 30 Max-len: 534 Max-qual: 0 Min-qual: 100] EI 51| [
File Titles Sequences Quality display sort Alignments  Chimera-clean Extraction Clustering Identification é
Phylogeny
Mo, HEAD length hits tag: b1 456789 10111212 141E1E17 »
1 g000007 |zize=1 157 0 0 C .T
2 g000002|zize=1 293 0 0 CTT T
3 g000003zize=1 298 0 0 CTT T
4 g000004]zize=1 2 o0 CTT T
5 g000005]zize=1 272 00 CECTT T
B g00000E]zize=1 28 00 CECTT T
7 g000007zize=1 293 0 0 CECTT T
g g000008zize=1 2 o0 CECTT T
&) g00000Tzize=1 283 00 CCCTT T
10 gO0001 Olsize=1 M 00 CCCTT T
1 0000 Thize=1 2 0 0 fccocfpt T ITS _example
12 00001 2size=1 —_— — 1 T T Al
13 g000013fize=1 Seed | C c _joined_qm30
14 00007 4size=1 T T
15 00001 Slsize=1 Dereplication is done - 8342 groups from 19289 seqs T T —detag—r th ag
16 gO0001 Blsize=1 T T _derep
17 g00001 Flzize=1 T T ’
18 gD000 Blzize=1 C
18 g00001 Slzize=1 o w Cr 1~
Visible region starts at 1 bp and ends at 17 bp




IT5xForm

Extract fungal Internal Transcribed Spacers...

Extract onlyfulldength ITS regions

@ FASTA FILE(S): [SeqCount: 8342 Ambiguous: 0 Min-len: 30 Max-len: 534 Max-qual: 0 Min-qual: 100] [ =l r i aiE
File Titles Sequences Quality display sort Alignments  Chimera-clean | Extraction | Clustering  Identification | = 8
Phylogeny | ITSx (Extract ITS) ' l’
Mo, HEAD length hits tag: b T1E]
1 g000007|size=1 187 0 0 C C 3 %
2 gl00002isize=1 293 0 0 C 0 oy
3 o00003size=1 298 0 0 C inicl
4 g00004|size=1 278 0 0 C Clisu
5 g000005|size=1 272 00 € C
£ o00000|size=1 2 0 0 € C
7 000007lsize=1 293 0 0 © C
8  gl00008size=1 278 0 0 € C
9 g00009size=1 283 0 0 € C
10 00007 Olzize=1 M 00 C C
11 000011 |size=1 /00 € C
12 0001 2lsize=1 2 0 0 € C
13 annnn Alzize=1 PFRoonon L ¥ ¥
i |
Visible region starts at 1 bp and ends at 17 bp ‘
= s is perl 5, version 18, subversion 1 {v5. 18, 1) built for MSWin32-x64-multi-thread

. Save results as... @
@O-\ |+ Poitat + DATA(A) » EXAMPLE » - | 42 ][ prontedat: ExameLe 2|
4
Uspofddat v Novi slozka = @ 0%
i MNazev p:l’cik:.-' Datum zmény Typ Velikost
W pogita
= po;::; = [msx ] 2262016 15:53 Slozka soubori
=] i
&, Mistni disk (C:) 5| C\StrawberryPerl\perf\bin\ perl5.18.1.exe EI@
G Transfer (U) |2 make new folder for output ITSx -- Identifies ITS sequences and extracts the ITS region -
5 Share (V] d by Johan Bengtsson-Palme et al., University of Gothenburg
5 vetrot (\\mbu.lo™— ata"' Version: 1.8.11 E
G oo 2 \ Systém nemiZe nalézt uvedeny soubor.
Nazev souboru: ' ?ia_:i\lsuhsas... \ =) ‘temp . .
) @'\J" | <« DATA(A) » EXAMPLE » ITSx -|4,| Prohled 3 ) Wed Jun 22 16:086:52 2016 : Preparing HMM database (should be quick)
U"’Z‘“ak"typ’: Wed Jun 22 16:06:54 2016 : Checking and handling input sequence dat
Uspofadat » Mov slozl = @ Wed Jun 22 16:86:55 2816 : Doing paralellised comparison to HMM dat
/t Oblibené polozky = 'VReY Poloky Datum zmény Typ Yors
= Skt sloZky Hledédni neodpovidaji #3dné poloiky.
4 Knihovny £
PR[E ociiad 0 save the data to the folder...
=a DATA (A)
& Mistni disk (C3) il
S Transfer () - q T r < (1 L
Nazev souboruw:  ITS_example_joined_gm30_fwdtag_revtag_derep / -
UloZit jako typ: / '] .
/ extraction should starts
immediately...
= Sknjt slozky [ Ulodit J [ Storno ]




1 C\StrawberryPerl\perl\bin\perl5.18 Lexe (==
IT5x -- Identifies ITS sequences and extracts the ITS region - TTSxForm @
by Johan Bengtsson-Palme et al., University of Gothenburg
ersion: 1.0.11 ITSx run started at Wed Jun 22 16:06:52 2016, -
Systém nemiie nalézt uvedeny soubor. i
t)e’lnp v Etiac i SO MNumber of sequences in input file: 8342
Med Jun 22 16:06:52 2016 : Preparing HMM database (should be quick)... number of threads Sequences detected as ITS by ITSx: 8298
Wed Jun 22 16:06:54 2016 : Checking and handling input sequence data (should not take long)... On main strand: 0
Med Jun 22 16:06:55 2016 : Doing paralellised comparison to HMM database (this may take a long while 8 On complementary strand: 8298
) Wed Jun 22 16:09:13 2016 : Bryophyta analysis of main strand finished. Sequences detected as chimeric by ITSx: 0
wed Jun 22 16:09:17 2016 : Bacillariophyta analysis of main strand finished. 1TS sequences by preliminary origin:
Wed Jun 22 16:09:23 2016 : Rhodophyta analysis of main strand finished. sl 1
Wed Jun 22 16:09:30 2016 : Amoebozoa analysis of main strand finished. =
Ved Jun 22 16:69:32 2016 : Fuglenozoa analysis of main strand finished. [Cssu Amoebozoa: 1
ued Jun 22 16:11:01 2016 : Chlorophyta analysis of main strand finished. Wjrs. | Bacilariophyta: 2
Wed Jun 22 16:11:08 2016 : Phaeophyceae amalysis of main strand finished. [15.85 Brown algae: 0 Seed @
Wed Jun 22 16:11:48 2016 : Haptophyceae amalysis of main strand finished. sz Bryophytes: 1 EE
ved Jun 22 16:13:03 2016 : Raphidophyceae analysis of main strand finished. :
Wied Jun 22 16:13:14 2016 : Alveolates analysis of main strand finished. [Csu Euglenozoa: 0
Wed Jun 22 16:13:48 2016 : Marchantiophyta analysis of main strand finished. Eustigmatophytes: Q . .
Wed Jun 22 16:13:56 2016 : Synurophyceae analysis of main strand finished. Fungit 7941 Extraction finished.
Wed Jun 22 16:14:16 2016 : Oomycota analysis of main strand finished. Green E‘QEE' 28
Wed Jun 22 16:14:43 2016 : Rhizaria analysis of main strand finished. N *
Wed Jun 22 16:15:05 2016 : Eustigmatophyceae analysis of main strand finished. Liverworts: 0
Wed Jun 22 16:16:48 2016 : Bryophyta analysis of complementary strand finished. L Metazoa: 10
Wed Jun 22 16:17:22 2016 : Bacillariophyta analysis of complementary strand finished. Microsporidia: 0
Wed Jun 22 16:17:54 2016 : Euglenozoa analysis of complementary strand finished. Comycetes: 0
Wed Jun 22 16:18:67 2016 : Amoebozoa analysis of complementary strand finished. ==
Wed Jun 22 16:20:28 2016 : Phaeophyceae amalysis of complementary strand finished. Prymnesiophytes: 0
Wed Jun 22 16:21:49 2016 : Rhodophyta analysis of complementary strand finished. Raphidophytes: 0 1
ved Jun 22 16:22:35 2016 : Alveolates analysis of complementary strand finished. Red algas: 0 L
Wed Jun 22 16:22:56 2016 : Chlorophyta analysis of complementary strand finished. Rhizaria: 0
Wed Jun 22 16:25:54 2016 : Haptophyceae analysis of complementary strand finished. -
Wed Jun 22 16:25:57 2016 : Marchantiophyta analysis of complementary strand finished. Synurophyceae: 0
Wed Jun 22 16:27:38 2016 : Tracheophyta analysis of main strand finished. Tracheophyts: 306 i
vied Jun 22 16:28:23 2016 : Raphidophyceae analysis of complementary strand finished. Extract ITS
Wed Jun 22 16:29:11 2016 : Oomycota analysis of complementary strand finished. q »
Wed Jun 22 16:30:086 2016 : Synurophyceae analysis of complementary strand finished.
::: ;"ﬂ g; ig:;g:g? ggi: : :;} PN.)(HEET ff"ifgﬂi» Lement trand Finiched File C:\seed_data\working\toITSx.fas has been saved. -
un :30: : Rhizaria analysis of complementary strand finished. . e ks - .
(4] TIm0 o9 oRERecE S0 & EIDEI oD Sy O Caiere Gy Sen] Frieik C:\seed_data\SEED_PROGRAMS_MEW _VERSIONYTSx_1.0.11\TSx.pl" 4 "C:\seed_data\workingtolTSx. fas”™ -o "A:\EXAMPLEVITSx\TS _example_jc
Ved Jun 22 16:31:03 2016 : All processes finished. script file: C:\seed_data\SEED_PROGRAMS_NEW _VERSIONWTSx_1.0.11\[TSx.pl w
Wed Jun 22 16:31:04 2016 : Metazoa analysis of main strand finished. script path: C:\seed_data\SEED_PROGRAMS_NEW_VERSIOM\[TSx_1.0.11Y
ved Jun 22 16:32:11 2016 : Fungi analysis of main strand finished. deaning temp directory...
Wed Jun 22 16:32:11 2016 : All processes finished.
4| m | »

close all windows and open the
result...

@ seep 2o = =R

File | Paired-end reads MNCBI Files | Settings | Help
| Open FASTA file(s)
Add FASTA file

§ Open FASTA file ==

Parameter

o
---------------- Count ) [ 10 » Potitac » DATA(A) + EXAMPLE » ITSx ~ [ 44 |[ Pronledat: 2|
Open FASTQ file(s) Mfax-length Uspoiadat v Novs slodks =l @
Add FASTQ file Mirrlength 0 =
________________ Quality Count 0 QDE aDiNA o Mazev polozky Datum zmény Typ Welikost
) ) Dok

) \wWith ambiguous bases 0 okumenty 2] ITS_example_joined_qrm30_fudtag_reviag_derep.full fasta 22620161645  Soubor FASTA 0kB

Open TEXT file(s) - ! il GoA
Linked Programsz available

1) ITS_example_joined_gm30_fwdtag_revtag_derep.graph 22,6.2016 16:45 Soubor GRAPH 9138 kB

& Hudba

Add TEXT file

________________ " [ Obrazky = ;
Shaw And Edit Sequences m 8 oyth |Z TTS_example_joined_qm30_fwdtag_revtag_derep IT52.fasta 22 62016 16:45 1979 k8|
on
j] Syt de) e T IT5_example_joined_gmJU_twdtag_reviag_derep.posmions. ot b.A010 1640 TIorkE
oundslamoebix| =
. - - i | ITS_example_joined_qm30_fwdtag_revtag_derep.problematic.txt 2262016 16:45 650 kB
Loaded FASTA file V. \T41\SEED_LATESTNTS_EXAMPLE_DATAMTS _example_joined_gq -« BE Videa . . .
| _ ITS_example_joined_gm30_fwdtag_revtag_derep.summary.bd 226.2016 16:45 Textovy dokument 1kB
B pocita: \E] ITS_example_joined_qm30_fwdtag_revtag_derep_no_detections.fasta  22.6.2016 16:45 Soubor FASTA 6 kB
1M pocitag . -
- | ITS_example_joined_qm30_fwdtag_revtag_derep_no_detections.tit 2262016 16:45 1kB
—a DATA (&)
& Mistni disk (C) _ I = G
Nazev souboru: ITS_example_joined_gm30_fwdtag_revtag_derep.ITS2 fasta -




Re-replicate sequences after ITS extraction...

. FASTA FILE(S): ITS_example_joined_qm30_fwdtag_revtag_derep ITS2 [SeqCount: 8240 Ambiguous: 0 Min-len: 3 Max-len: 410 M... EI@
File

Titles Quality display sort Alignments  Chimera-clean Extraction Clustering Identification  Phylogeny
HEAD Edit sequences (filter length, start position, resize) pits tag:M1 2.3 4 56 7 8 9107111z12
al00002]siz CCTLC
gO00003ksizy ~ "TTTTTTTTTTTTTT
a000004ksize Search and group by nuclectide motives
al00005}size
000006zt Search for amineacid motives (nucleotides only)

B I

gl00008]zize

900000 sizs

al000 Olsize T
g00001 1jsizy Remove seq. with ambigucus bases T
900001 2siey Remove or replace sequence char C
al0007 3lsize T
o000 dfsizs "I T
900001 Shsizg Delete identical sequences T
00007 Blsizs De-replicat C
0000 Pzt e-replicate sequences £
0000 Gsize Re-replicate sequences c
gUO0020jsiz e U
9000021 lsizy T
A000022)sizy Make reverse complementary C
g000023fsizy ~ -------m-emoemeeee- C
0000024}z Get random selection of sequences c
al00026}size C
gO0002Flsizs TS C
q000026}sizy Group sequences by group size T
o000023psie C
900003 lsize T
000031 [sizy Export sequence lengths and titles [
9000032z Export sequences T
900003 3lsize C

Export statistics

Visible region starts at 1 bp and ends at 22 bp

STANETETFIETE20 2 22

@ FASTAFILE(S): [SeqCount: 19159 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-qual: 0 Min-qual: 1

File Titles Sequences Quality display sort Alignments  Chimera-cle raction
Mo, HEAD

1 M03734:7:000000000-AMUEJ:1:1113:4556: 21 4665 AMPLET 2
2 M03734:7:000000000-AMUB:1:1110:2343:17744|5AMPLE1 3
3 M03734:7:000000000-AMUBJ:1:2106:29323:1 41 28/54MPLEDT
4 M03734:7:000000000-AMUEJ:1:1103:22808:14240)5AMPLEDT
5 M03734:7:000000000-AMUBJ:1:1107:17598: 224771SAMPLE DG
B M03734:7:000000000-AMUE:1:2106:4130:11887|SAMPLE21
7 M03734:7:000000000-AMUEJ:1:1102: 2587 2:8355|3AMPLE DS
a M03734:7:000000000-AMUE:1:1115:18423:1831 8ISAMPLE 21
g M03734:7:000000000-AMUBJ:1:1113:14394: 181 0215AMPLE 20
10 M037347:000000000-4MUBJ:1:2102:6355:175511SAMPLETE
11 M037347:000000000-4MUBJ:1:1103:11944:1 373015 AMPLED?
12 M03734:7:000000000-4UEJ:1:11159:3298:12892|5AMPLE 21
13 M037347:000000000-AMUBJ:1:2105:7207: 2030615AMPLE14
14 M037347:000000000-4MUBJ:1:1111:21143: 38495 AMPLE 25
15 M037347:000000000-4MUBJ:1:1113:8738: 866315 AMPLE 23
16 MO37347:000000000-4MUBJ:1:1110:13260:242971SAMPLE DS
17 M037347:000000000-4MUBJ:1:1103: 26985 75365 AMPLE 23
18 MO3794:7:000000000-4MUEJ:1:1113:26052:6848)5AMPLE 20
19 M03734:7:000000000-4MUEJ:1:2113:23087: 101635 AMPLETT
20 M037347:000000000-4MUBJ:1:1116:17642:19221|SAMPLED?
21 M03734:7:000000000-4UEJ:1:1118:19773: 1901 7ISAMPLE O
22 M037347:000000000-4MUBJ1:2115:1191 7:108671SAMPLE 23
23 M03794:7:000000000-4MUE:1:1107:10864:2232|SAMPLE 11
24 MO37347:000000000-4MUBJ:1:2113:12458:117501SAMPLETO
256 M037347:000000000-4MUBJ:1:2104:15695:13245/5AMPLE TS
26 MO037347:000000000-AMUBJ:1:2107: 2888102795 AMPLETD

Visible region starts at 1 bp and ends at 23 bp

Clustering Identification P

oo OOOEdOoD DDA A=mOsSESAd 00 0EO0n

@ Dereplication

‘ Re-replicate sequences using "mapping” file

\

N

[] Open mapping file:

@'\J <
Uspofadat + Nova slozka

Soundslamoebix *

E videa

Nazev polozky

2] ITS_example_joined_gm30_fwdtag_revtag_derepmap.map

M pocitad
—a DATA (4]
&, MistrTdisk (C:)

+ Transfer (U:)

8 Share (V)

5 vetrot (\imbu.log L

€ Sit
a

MNazev souboru:

b Pofitac » Share(V:) » 141 » SEED_LATEST » ITS_EXAMPLE_DATA

« Lo |[ Pronicdat

Datum zmény Typ

Soubor MAP

T

~ | mapping file (".map)

0 @
Velikost

1346 kB

Stomo |

ITS example
_joined_gm30
_fwdtag_revtag
_ITS2 '




Remove short sequences...

# FASTA FILE(S): [SeqCount: 19159 Ambiguous: § Min-len: 3 Max-len: 410 Max-qual: 0 Min-qual: 100] =N =R ==
File Titles | Sequences | Quality display sort Alignments Chimera-clean Bxtraction Clustering Identification  Phylogeny
Ha. HEAD I Edit sequences (filter length, start position, resize)

1 0379470 2 0

2 MOIrs&w0 T 0

3 10379470 Search and group by nucleotide motives 2 0

4 MO373470 - - - - 6 0

5 MO37947-0 Search for aminoacid motives (nuclectides only) —

6 MOI79470 oo 30

7 MO373470 Edit search results 2 0

8  MO373470 2 0

9 MO0 T 5 0

10 MO3734:7:0 Remove seq. with ambiguous bases E 0

UL 103754: 70 Remove or replace sequence char 5 0

12 MO3734:7:0 6 0 C

12 MO3794.7:0 0 0 C

14 MO3734.7.0 Delete identical sequences 3 0

16 MO3794.7:0 De-renlicat 2 0 C

16 M03794:7.0 e-replicale sequences 5 0 C

17 M0379470 Re-replicate sequences 20

18 Moavesw0 4 0

19 MO373470 4 0

0 MOIT94 R0 Make reverse complementary a0 -

21 MO374F0 e 6 0 C

22 MOS734T0 Get random selection of sequences | E

23 MO3794.7.0 5 0 C

24 MO3734&w0 T 3 0 C

25 MO3734:7.0 Group sequences by group size 6 0

26 Mosrs¢wo 6 0 C

27 MO3734.70 E 0 C

28 MO37947.0 Export sequence lengths and titles E 0 C

29 MO373470 Export sequences 6 0 C

30 MO3794.70 5 0

M MRTadTn Export statistics —

Visible region starts at 1 bp and ends at 23 bp

Edit sequences (filter length, start position, resize)

Parameter Value
Count 19159
Max-length 410
Min-length 3 |

show legth distribution

Basic | Advanced

Change sequences

[ length cut-off

40l
ach 1 se shorter than
i
TIATE Lemave sequences longer than
[ isa’ cut long ] spedified value,

New start position (delete from start)
a

chmgee

New maximal length
410

e

@[ FASTA FILE(S): [SeqCount: 19135 Ambiguous: 0 Min-len: 40 Max-len: 410 Max-qual: 0 Min-gual: 1007 | =] =]
File Titles Sequences  Quality display sort Alignments  Chimera-clean Extraction Clustering Identification  Phylogeny
Mo, HEAD length hitz tagsM1 2 3 4 5 6 7 3 9 TCTT12T2TATETE1FIE1C20 21 22222 -
1 MO03734: 7:000000000-4p LB 1:1104: 211141 7ES0IQI TS 7_T AT 54_301 a0 0 0 B CC C EaC CCC I8 b
2 MO3734:7:000000000-4M B 11 0313531 387 gl TS 7_TO3N TS 4_303 Moo a
3 MO3734: 7 000000000-2k B 121 01:13051: 341 Blgl TS 7_TONTS 4_302 364 00
4 MO037I4 7 000000000-2kUB):1:1105: 200 453 21 28001 TS 7_TO3N TS 4_302 B4 00
5 MO3734 70000000002 BT 2113 27461633200l TS 7_TOANTS 4_301 3400
B MO3734 7 000000000-2M B 11104175351 2850 TS7_TOANTS4_302 B4 00
¢ MOZ7I4 7 000000000-AMUB: 121 021901 0 207 329l TS7_TOZATS4_2M k400
2 MOZ7I47000000000-AMUBL T 211111 3711637 TS T_TOZATS4_2M k400
9 MOZ7I47000000000-2MUB T 211650831 2340001 TS 7_TORITS 4_302 47 00
10 MO3794:7: 000000000-AMUB.:1:211 21 8650 BI04l TS 7_T10ITS 4_301 M 00
11 MO3734:7:000000000-AM B 111 02 225660 24648/ TS 7_TOAITS4_305 I 00
12 MO3794:7:000000000-AM B 121181 7524 3441 gl TS 7_TORI TS 4_305 400
13 MO3734:7:000000000-4M B 12110121 36:141 85I TS 7_TOANTS4_302 I o0 0
14 MO3734:7:000000000-40UB.:1:1104:151 73 352500l TS 7_TOI TS 4_302 oo
15 MO3734:7:000000000-2M B 121 081 23021 21190l TS7_TOAITS4_305 @ 00
16 MO3734: 7 000000000-2M BT 211313380 246800 TS 7_TOSNTS4_304 @ oo

0%

Visible region starts at 1 bp and ends at 23 bp

set sequence length cutoff
threshold...




You are here

Construction 2 | Labeling sequences by
of OTU table cluster (OTU) names

Estimation of PROCESSING OF THE
diversity indices RESULTS *(BLAST)

N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Getting of the representative
sequences from the clusters
(consensus/most abundant)

*(MAFFT)

Identification of OTUs

*task is covered by external tool



. FASTA FILE(S): [SeqCount: 19135 Ambiguous: 0 Min-len: 40 Max-len: 410 Max-qual: 0 Min-qual: 100]

=3 IR (<3

File Titles Sequences Quality display sort Alignments  Chimera-clean Extraction | Clustering | Identification Phylogeny Complete-link clustering (USEARCH) @
Mo. HEAD length hits tags M1 2 3 r =
1 M03794:7:000000000-5UBJ:1:1104:21114:1 7650191 TS7_TO3NTS4_301 41 ug oo § P e e e SR S e i
2 03794 7:000000000-48JB):1:1109:13531: 387 1g TS7_TO3NTS4_303 W\ 00 -E b \’> C:\seed_data\SEED_PROGRAMS_N ERSION‘usearch8. 1.1861_win32\usearchs. 1.186
3 M03794:7:000000000-50UBJ:1:2101:13081: 341 Bigl TS7_TOZITE4_302 B/ 00 C
4 M03734:7:000000000-80UBJ:1:1105:201 48:21 28,1 TS7_TO3NT54_302 B/ 00 C
5 M03794:7-000000000-4MUIBJ:1:2113:27461 623200 TS7_TA31T54_301 B/ 00 C Paramcters
6 M03794:7:000000000-40UBJ:1:1104:17535:128501g1 TS7_TO3NTS4_302 B/ 00 C
7 M03794:7:000000000-400BJ:1:2102:19010:207321gI TS7_TO3NTS4_301 B/ 00 C Cluster labek: |31 All generated duster names will stat with that. .
8 M03794:7:000000000-5MUBJ:1:2111:11371:165371gI TS7_TO3NTS4_301 B/ 00 C
9 M03734:7:000000000-400UBJ:1:2116:5083: 1894011 TS7_TOSITS4_302 #7000 UPARSE
10 M03794:7-000000000-4M0IBJ:1:2112:18650-6904/ai TS7_T101T54_301 M0 o0
11 M03734.7:000000000-40UBJ:1:1102:22560. 24548191 TS7_TOBITS4_305 3 00 OTUradius: 3 %
12 M03734:7:000000000-50UBJ:1:2118:17524: 3441191 TS7_TORITS4_305 3 00 v
13 M03734.7.000000000-AMUBL1:2110:12136:1 41 85|gI TS 7_TO3NTS4_302 ¥z 000 / Input sequences must be globally alignable with no terminal gaps. This is critically important as
14 M0O3734:7:000000000-2MUBJ:1:1104:15179:9528/gITS7_TOBITS4_302 332 00 duster_otus considers terminal gaps to be differences, unlike other commands. (quality
15 MO3794:7:000000000-4MUIBJ-1:21081 23021 211 9gI TST_TOBNTS4_305 8 00 gﬂiﬁf?ﬁﬂiﬁfﬁ ) e el with 3 % OTL i
16 M03734.7:000000000-400UBJ:1:2113:19580. 2468001 TS7_TOBITS4_304 38 0 0 penEEEE ’
17 M03734:7:000000000-404UBJ:1:1101:21850:581 Bigl TS7_TOSITS4 304 78 0 0
18 M03794:7:000000000-44UBJ:1:2113:21463: 2536, TS7_TOSITS4_303 M 00
19 M03734:7:000000000-40MUBJ:1:1111:19044: 20524191 TS7_TOBITS4_305 W7 00 -
20 M03794:7-000000000-500UB1:210%: 464813696101 TS7_TORNTS4_304 W6 00
21 M03734.7:000000000-40UBJ:1:1104:15804:209761gI TS7_TOBITS4_305 W 00
22 M03794:7:000000000-4MUBJ:1:2105:23068:57500I TS7_TOTS4_301 am 00
23 M03794:7:000000000-50UBJ:1:1116:4823: 211631 TS7_TOSNTE4_305 W 00
24 M03794:7:000000000-4MUBJ:1:1106:22967:6716/gI TS7_TO3IT54_301 W 00 >
Visible region starts at 1 bp and ends at 29 bp /
4 13
@ 0sequences selected E@ @ 18129 sequences selected EI@
Selected cells (rows)  Divided dataset  Analysis Table Selected cells (rows) Divided dataset  Analysis Table
eﬁ BACK. Show Selected Fasta STOP mwnning process @m BALCK. FEFrorrrer
Mo, Group name: = Ma. Group name: - 2 h I t d
1 CLO000 N [ 1019 SRINE] . SNOw selecte
2 CLOOa1 EREE 1020 CLImg ]
3 CLo0a2 118! Deselect all cells —~—~—__ 1021 CL1020 sequences...
4 L0003 892 cLi02t
5 CLOND4 45 ) 1023 CLi0z2
3 CLODOS B3 Rddbclec el 1024 oLin23
7 CLOO0R 709 Remove selected cells 1025 CLi024
8 CLO0o7 05 Inverse selection 1026
9 CLO003 583 A 1027
10 £L00g 573 sl 1028
1 CLoo10 529 1029 CL1028
12 CLoot 479 1030 L1029
13 CLOm2 410 1031 L1030
14 CLO013 365 1032 cL1031
15 cLoot4 353 1033 CL1032
16 CLO0TS 3% 1034 L1033
17 CLO0TE 259 1035 L1034
18 CLoo1? 200 103 CL1035
19 CLoota 187 1037 CL1036
20 CLOma 171 1038 L1037
21 cLoo20 160 1039 CL1038
22 Loz 156 1040 [mRik] 1. remove
23 cLoo2z 119 1041 CL1040 i |
2 CLOD23 116 1042 CL1o41 chimeric
% CLOo24 107 1043 L1042
26 CLODZS g3 1044 L1043 / sequences from
27 CLO026 85 1045 CL1044 1] .
25 CLonz? 0 1046 CL1045 /7( selection by
29 CLooze 73 8 13159 total chimeric ETE— B double-click

Clustering sequences using USEARCH...




. FASTAFILE(S): [SeqCount: 18129 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-qual: 0 Min-qual: 100] EI@ Add group names to titles @
File Sequences Quality display sort Alignments  Chimera-clean Extraction Clustering Identification Phylogeny
Mo HE B (s Do e oo length hits tag:M1 2 3 4 5 6 7 8 8 101112121415 16171618202 ~ —
1 MO P g 7300 1 C title separator =the B
2 W0 oo | Replace original name
R Add group names (results) to titles o @) Append new name
4 MO o1
5 Mo 01 groups separator (if multiple groups are found in sequence)
g = Differentiate identical titles 01 "7 position
ToomMn i1 B3 01 T at the beginning of the titles
8 b0 i 120 25 0 1 T
g MO Search by titles I5 36 0 1 T @) at the end of the titles
o Mo Group by titles 07 185 0 1 C
moowMa 21 146 0 1 T
12 M0 14 180 0 1 T ‘ Add group names to titles
13 MO Export sequence titles bal 163 0 1 T
14 MO3794:7.000000000-AMUOBET-TTT0:13260: 242575 AMPLEDS 188 0 1 €
15 M03794:7:000000000-AMUEJ:1:1109: 26989 7R9EISAMPLE 23 1720 1 C it
16 MO03794:7:000000000-AMUBJ:1:1113:26052: 684815 AMPLE 20 214 0 1 T
17 M03794:7:000000000-4MUBJ:1:2113:23087:1 01 631SAMPLE 11 194 0 1 T
18 MO3794:7:000000000-4MUBJ):1:1116:1 764219221 1SAMPLED? 162 0 1 C -
4 [
Visible region starts at 1 bp and ends at 20 bp / | 0%
Seed B Add cluster names to titles...

Replaced or changed 18129 sequences.

# FASTA FILE(S): [SeqCount: 18129 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-qual: 0 ¢in-qual: 100] [ This file will be used for OUT table
File Titles Sequences  Cuality display sort Alignments  Chimerd-clean Extraction Clustering  Identification  Phylogeny construction...
Moo HEAD lenath hits tagsk1 2 3 12 1ZT41E IR R 20 »
1 03734 7:000000000-4MUBJ:7:1119:4556: 21 466154 PLE 12ICLOOOD 173 0 CC T
2 MO3794:7:000000000-&MUEB):1:2106:29329:1 41 28154MPLEDSICLOO0E 152 0 C
3 MO3794:7:000000000-&MUEB):1:1103:22808:1 424015 4MPLEDSICLOOO 146 0 T
4 MO3794:7:000000000-&MUEB): 111071 7598: 2247 7154MPLEDEICLO0 S 155 0 C
5 MO3794:7:000000000-&MUEB:1:2106:4130:11 8811S.AMPLE A11ICLO0A0 173 0 C
£ MO3734:7:000000000-&MUEB:1:1102: 26872:8955|5 4 PLE OBICLOOOGS 182 0 C
7 MO3794:7:000000000-&MUEBJ:1:1175:18429:1 891 BISAMPLERTICLOOT 2 163 0 T
8  MO3794:7:000000000-&MUEBJ:1:1179:14394:1 81 02154MPLEROICLOO4E 215 0 T
9 MO3794:7:000000000-&MUEB:1:2102:6355:175511SAMPLE 1EICLOOM 2260 T
10 M03794:7:000000000-&MUEBJ:1:1103:11944:1 37 3015 4MPLEDFICLOON S 155 0 C
11 MO03794:7:000000000-&MUEB:1:1179:3298:1289215 M PLE A1 ICLO0O7 146 0 T
12 MO03794:7:000000000-&MUEB:1:2105:7207: 20306152 PLE 1RICLO0OS 180 0 T I-I_—S_—ex amp le
13 MO03794:7:000000000-&MUBJ:1:1171:21149:984915 M PLE ZRICLOOT 2 163 0 T _Join ed_q m30
14 MO3794:7:000000000-&MUEB):1:1170:13260:24297154MPLEDSICLOO04 185 0 C
15 M03794:7:000000000-&MUEB:1:1109: 26989 759615 AMPLE 2BICLACT 0 172 0 C —detag—r thag
16 M03794:7:000000000-&MUEB:1:111 3:26052:684 815 AM PLE 2DICLOO4E 214 0 T _|TSZ
17 MO03794:7:000000000-&MUEB:1:217 3:23087.1 01 6315aMPLEN TICLOT 37 154 0 T clustered .
18 MO3794:7:000000000-&MUBJ: 111761 7642:1 9221 154MPLEDFICLOOZ4 162 0 C — )
Visible region starts at 1 bp and ends at 20 bp




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

| You are here

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



Get clusters (OTUs) representative sequences...

@ FASTA FILE(S): [SeqCount: 18129 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-gual: 0 Min-qual: 100] s e <
File Titles | Sequences Quality display sort Alignments Chimera-clean Extraction Clustering Identification  Phylogeny salp by il =5
Mo, HE Edit titles (replace, change, resize) length hits tageM1 2 3 4 5 6 7 8 9 AC1T1ZIZ141E1E1F1E1E202 »
1 r0 2CLoana 173 0 1 CCCELC CCCCTECEC 1
2 Mo 09ICLO00G 152 0 1 |C GNEC C BT C CCcCCC e o S Fesiirs | Length: [7
3 MO Add group names (results) to titles 03IELO00Z 146 0 1 C CCCTC CTC C
4 MO OBICLO0TS 185 0 1 C C C CC C
5 MO 1ICLO000 173 0 1 C CCCCC CCCCTCC i
£ MD Differentiate identical titles BICLO00G %2 0 1 b crc C CCCCC C ) _ o o FrnEiE o
7 Mo F|CLO0T 2 163 0 1 C C CC C @ Grouping by textinside two strings in title
8 MO PR 20/CLO04E 215 0 1 C CC CTCHRIC hellide searched text
8 Mo Earchibyifies EICLOODT 26 01 C
10 MO Group by titles O7CLOBE T T C C T C CC C
1 Mo 1ICLO007 146 0 1 C CCCTC CTC C
12 MO ] A|CLO00S 180 0 1 C CCCTC C C -
13 MO Export sequence titles SICLO0 2 163 0 1 CoTC CC C
14 W03794 7 000000000-2M 0BT 111013260 2425715 AMPLE D9ICLON0S 185 0 1 C CCCTC CCCEC S
15 M03734:7.000000000-401UBJ:1:1109: 25983 75I6ISAMPLE 23ICL001 0 172 0 1 CECCCCEIC C C
16 MO3734:7:000000000-20UEJ:1:1113: 26052 6848|154 M PLE 20/CLO04E M4 0 1 C CC CTC L
17 M03734:7:000000000-40UBJ:1:2113:23087: 1 0163|5AMPLE 11ICLON 37 18 0 1 CC C CTC - -
18 M03734:7.000000000-4k1UBJ:1:1116:17642: 19221 |5AMPLE O7|CLON24 162 0 1 C CCCOC CC C - 7 o |
/
Visible region starts at 1 bp and ends at 20 bp / ...be careful to choose the unique identifier
of desired text motive...(e.g.: “|CL”)
fo sequences selected E@ # 18129 of selected sequences EI@
Selected cells (rows)  Divided dataset  Analysis  Table Selected cells (rows) | Divided dataset Analysis Table (alter n atlve) com p ute
eﬁ BACK. Show Selected Fasta STOP running process S STOP runring process aconsensus f rom
:»lo_ E\[_DEILEI%EamE: o .; Clear chimeric sequences li al I g n ed S eq uences
2 £Lo001 :l Select al cells }—9 using ,,mafft,, aligner
3 CLoo02 116! ETETECT ST CElE Randomly select sequences .
; Etgggi ggg ........ Make reverse complement (I t m ay take a I on g
5 CLODOS a3 Add selected cells W h | | e)
7 CLOD0E 709 Remove selected cells Create consensus from alignment (MAFFT) l/
8 CLomo? 705 Inverse selection
190 Etgggg :Sg Special selection l Get most abundant sequence
1 cLooio 529
12 Lo 473 Create PhyML trees in folder (experimental) g et the most
13 cLom2 410 T CoooT
1 CLoms 305 1 cLom3 abundant sequence
15 CLOOT4 353 15 CLoo14
16 cLoms 5 " i from each cluster
17 CLOoME 259 17 CLOO1E
18 cLom? 200 18 CLOo17 (f aSt)
13 CLooa 187 19 CcLoo12
20 cLoog 17 20 CLO013 Info =
2 CLOOZ0 180 El CLo0z0
22 CLOOZ1 1586 22 CLO021
23 CLO02Z2 119 23 CLONZ? \_Q Most abundant sequences found.
24 CLODZ2 116 24 CLO023
25 CLO024 107 5 CLOD24
26 CLO0Z2S 93 26 CLO025
27 CLOOZE 85 27 CLO02E
28 CLO0Z? 80 28 cLooz?
29 CcLOoz: 73 - 29 CLoo2a -




OUTs representative sequences - the most abundant sequences...

@ FASTAFILE(S): [SeqCount: 1046 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-qual: 0 Min-qual: 100] o= ==

File Titles Sequences Quality display sort Alignments  Chimera-clean Extraction Clustering  Identification  Phylogeny < :LOOOO M OSTABU N D n—2118/1604
No  HE&D length hits tageM1 2 3 4 5 B 7 8 8 101112151415 1617 161230 51 25 25 24 28 76 27 2£ 2530 F -
1 CLOODOMOSTABUNDIn=211541604 173 0 0 WEJEEcccT Cilcc fcc
2 CLOODTMOSTABUNDIn=1195/910 00 T
3 CLOODZAMOSTABUMDIn=1163/753 145 0 0 CmcC
4 CLOONIMOSTABUNDIn=A32/521 145 0 0 cilc
5 CLOOD4MOSTABUMDIn=B45/730 165 0 0 cic i
6  CLOOOSMOSTABUNDIn=813/332 173 0 0 CCT cluster name type of selection
7 CLOODBIMOSTARUNDIn=T03/503 152 00 Erc
8 CLODOPMOSTABUNDIn-705/454 6 00 C lic number of number of
9 CLOODAMOSTABUNDIN=533/195 B 00 mCT
10 CLODOIMOSTABUMDIn=573/283 2 00 CC sequence most
11 CLODTOMOSTABUMDIn=523/148 172 0 0 C .
12 CLOD11IMOSTABUNDIn=475/152 19 0 0 C S In group abundant
13 CLODTZMOSTABUMDIn=410/263 183 0 0 C - -
14 CLOOTAMOSTABUMDIn=365/263 25 0 0 T identical
15 CLOOT4MOSTABUNDIN=353/135 1865 0 0 C
16 CLODTSMOSTABUNDIn=326/188 1% 00 C sequences
17 CLOOTEMOSTABUNDIn=253/177 162 00 C i
18 CLOOT7IMOSTABUNDIN=200/173 161 0 0 C In group
19 CLODTBMOSTABUNDIn=187/137 183 0 0 C
20 CLODI9MOSTABUNDIn=171/118 109 0 0 C ITS example
21 CLOO2OMOSTABUNDIN=160/130 175 00 C -
2 CLODZIMOSTABUNDIN=156/97 23 0 0 i _joined_gm30
23 CLOOZ2MOSTABUNDIn=113/91 175 00 C
24 CLONZIMOSTARUNDIn=115/54 i C _fW dt ag_revtag
25 CLOD24MOSTABUMDIn=107/23 162 00 C ITS?2 :
26 CLOOZSMOSTABUNDIn=93/55 15 0 0 C — ) R d
27 CLONZBMOSTARUND In=E5/25 M43 00 c '
28 CLOOZAMOSTABUMDIn-E0/68 181 00 C _cIustered_mostAb u,r_) K
29 ClONPAMAOSTAR IMOIR=79/47 4R 0N m Al AT T4

Visible region starts at 1 bp and ends at 30 bp




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
*(Usearch-UPARSE)

Construction
of OTU table

Labeling sequences by
cluster (OTU) names

Estimation of
diversity indices

PROCESSING OF THE
RESULTS

*task is covered by external tool

Getting of the representative
sequences from the clusters
(consensus/most abundant)

*(MAFFT)

Identification of OTUs
*(BLAST)

You are here



Identification of representative sequences...

@ FASTA FILE(S): [SeqCount: 1046 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-qual: 0 Min-qual: 100] ===

File Titles Sequences Quality display sort Alignments  Chimera-clean Extraction Clustering [Identiﬁcation Phylegeny

Mo, HEAD length hits tagsb1 2 3 4 B B 7 8 3 10111212141E1E171E1520 | NCBI BLAST |
1 CLOOOOIMOSTABUMND In=2118/1604 173 0 C
2 CLOOO IMOSTABUND In=1196/310 226 O
3 CLODOZIMOSTABUND In=1169/753 146 0 0O by accession or taxID
4 CLOOO3IMOSTARBUNDIn=892/521 146 0 0
5 CLOOOAIMOSTABUND In=846/730 185 0 0O
5 CLOOOSIMOSTABUNDIn=813/392 179 0 0O
7 CLODOGIMOSTABUND In=703/603 152 0 0
g CLOOO7IMOSTABUND In=705/464 146 0 0O
g CLODOSIMOSTABUNDIn=583/195 ZBE 0 0
10 CLOOOSMOSTABUNDIN=573/383 23| 0 0
11 CLOOTOMOSTABUNDIN=529/148 172 0 0O
12 CLODT1IMOSTABUNDIn=473/152 199 0 0
13 CLODTZIMOSTABUNDIn=410/369 182 0 0
Visible region starts at1 bp and ends at 30 bp

§ NCBIBLAST (ITS_example _joined_qm30_fwdtag_revtag ITS2_clustered_mostAbund ) [ro|[-E| [
[BF_AST Identification Table Results

| Run BLAST (settings) I closed READY FOR: blastn

-------------- STATUS Sel Result |Accession | Description Evalue  Maxscore Totalscore Queryfrom Queryto Hitfrom Hitto  Identity Positive Similarity[%] =
Load BLAST results [

Save BLAST results

Load PlutoF BLAST results

CLO004|MOSTABUND jn=846/730
CLO0OS|MOSTABUND n=813/392
CLO00S|MOSTABUND [n=703/603
CLO007|MOSTABUND [n=705/464
CLO00B|MOSTABUND jn=583/195
CLO003|MOSTABUND In=573/383
CLO010|MOSTABUND jn=529/148
CLO011|MOSTABUND [n=473/152
CLO012|MOSTABUND n=410/369
CLO013|MOSTABUND [n=365/259
CLO014|MOSTABUND jn=353/135

CLO015|MOSTABUND jn=326/188 <
« [ p

=




BLAST settings BLAST settings

B nr il
DATABASE SOURCE [ refseq_mrna DATABASE SOURCE — [T ITSGenBank 1003145peciesOnly
- Select local database file(s) I refseq_genomic Select local file(s) ] [7] 165bacteria150914v 1
O =i () Cest —— [] 165FromCopleteGenomes0 10214
(] est_human MUMBEr OTErEAcs | selectal E IT520nlyGenBank 100314
" local [ est_mouse local 3 165RDP180116
[ est_others deselect all
| lgss
nr » | htgs A
T R T (215 ...search in your custom
phat - Ie to — |Llp
com blast against 5 o made database
[ alu_repeats
== GenBank remotely... — dbsts or .
= - dromesame be sure that there is no
refseq_genomic f env_nt H |
Genomic sequences from NCBI Reference Sequence Project. S p ace I n d a'ta'b a'S e p at h .
Ci'seed_data\databases), C:\seed_data\databases)
Spedification Spedfication
estrict search with the given Entrez query Restrict search with the given Entrez query
MOT (environmental samples[organism] OR. metagenomes[organism] OR unidentified [organism]) - MOT {environmental samples[organism] OR. metagenomes[organism] OR. unidentified [organism]) -

Choose a BLAST program to run: -

Choose a BLAST program to run:  blastn -
Parameters Parameters
Type: megablast - Tasks at the same time: 10 Type: megablast Tasks at the same time: 10
Results per sequence: 10 Results per sequence: 10
E-value threshold:  0.00001 E-value threshold:  0.00001

Restart FAILED and llIDDIIE] ’ RUN (removes previous results)

Restart FAILED and I.IIDONE] ’ RUN (removes previous results)

@ NCBIBLAST (ITS_example_joined_gm30_fwdtag_revtag_ITS2_clustered_mostAbund ) \ § NCBIBLAST (ITS_exemple_joined_gm30_fwdtag_revta... = |
BLAST Identification Table Results BLAST Identification | Table

@ blastn RUNNING  Finished 63 / 1046 .. _export blast results @EMMM_ ¥ F
SEQ TITLE STATUS Sel Result Accession Description E value Max score  Total score Query from Query to  Hit from  Hitto Identity Positive Similarity[%] | |5EQ TITLE 7‘ Cetllableihetiiy BEsult ~
CLODODMOSTABUND Jn=2118/1604 _ Y10 KX036747 Trichaderma sp. KUMBFOOZ internal tran: 5.03765e-0¢320,581 173 1 173 269 241 173 173 100,0 CLO0O0JMOSTABUND jn=2 EEnR-dinE @
CLO001IMOSTABUND jn=1196/310 _ 110 KMO85320 Russula nigricans voucher 1D PAN 333 18 2,37635e-1 418,463 226 1 226 422 647 226 226 1000 CLO001|MOSTABUND [n=1195/910 _ 110
CLOOO2|MOSTABUND In=1169/753 _ 110 KPS02654 Peeudogymnoascus sp, APA-2015 strain 4, 16036e-0t 270,731 146 1 146 362 507 146 146 100,0 CLO002|MOSTABUND jn=1169/753 _ 1/10
CLOD03|MOSTABUND jn=892/521 _ 110 K1755500 Geomyces pannorum var. asperulatus st 4.16036e-0i270.731 146 1 146 33 481 146 146 100,0 €L0003|MOSTABUND |n=892/521 _ 1/10
CLOOO4|MOSTABUND |n=B46/730 _ 110 LT220545 Clonostachys byssicola genomic DNA sec 1.33056e-01305.817 1565 1 155 301 455 155 165 100,0 CLODO4|MOSTABUND |n=846/730 _ 110
CLOOOS|MOSTABUND |n=813/392 _ 110 KM435328 Mucor racemosus isolate HAF 1 internal b 2,4263e-08331.671 179 1 179 317 435 179 179 100,0 CLODOS|MOSTABUND |n=813/392 _ 110
CLODOGMOSTABUND [n=709/603 _ 110 KL325254 Chaetomium sp. strain P5_F12_1236 inte 2,02314e-07 281811 152 1 152 273 430 152 152 100,0 CLOODG |MOSTABUND jn=709/603 _ 1f10
CLODO7[MOSTABUMND [n=705/464 _ 1/10 KU354871 Fungal sp. strain EMO00026 185 ribosom 4.16036e-0i 270.731 146 1 146 372 517 146 146 100,0 CLOOD7|MOSTABUND |n=705/464 _ 1/10
CLOOOB|MOSTABUND Jn=583/135 _ 110 KM576329 Craterellus sp. LM4968 internal transarib 1.01016e-1:466.476 252 1 263 564 323 260 260 98,9 CLO0DS|MOSTABUND |n=583/195 _ 1/10
CLO00SMOSTABUND |n=573/383 _ 110 KT896653 Mortierella humiis strain W1 185 ribosom 5.38696e-1,440.623 238 1 238 325 562 238 23 1000 CLOD0S|MOSTABUND |n=573/383 _ 110
CLOO10]MOSTABUND |n=529/148 _ 1/10 KP714572 Mucor aff. abundans strain GW_OTU44 * 1.79901e-0¢318.744 172 1 172 423 594 172 172 100,0 CLOD10|MOSTABUND |n=529/148 _ 110
CLO011]MOSTABUND n=479/152 _ 1/10 HQ157863 Umbelopsis sp. 11 GK-2010 strain ARSL 2 2,100%e-0% 368,604 192 1 189 437 635 189 198 100,0 CLO011MOSTABUND |n=473/152 _ 110
CLOD12]MOSTABUND n=410/369 _ 110 KU728171 Trichosporon sp. L12.20 265 ribosomal R 1.69531e-01302.124 163 1 183 277 439 163 163 100,0 €LO012MOSTABUND |n=410/369 _ 110
CLOD13|MOSTABUND |n=365/259 _ 110 KC952708 Fagus sylvatica done JW4Llinternal tran 6.37823e-10403.68 218 1 218 374 591 218 218 1000 €L0013|MOSTABUND |n=365/259 _ 1110
CLOO014JMOSTABUND|n=353/135 _ 1/10 KP009301 Trichoderma spirale strain TRS111 186 ril 3.72728e-0 307.6649 166 1 166 397 562 166 166 100,0 €L0014]MOSTABUND |n=353/135 _ 110
CLOD15|MOSTABUND Jn=326/188 _ CLOD15|MOSTABUND |n=326/188 _
CLOD16[MOSTABUND [n=259/177 _ 110 KU863547 Ilyonectria destructans isolate Oe5 inten 6,05083e-0: 300,278 162 1 162 292 453 162 162 100,0 €1 001AIMOSTARI N In=753/177 hagtn a
e e it o tamem | W ———— e o PR P PP . e . - e . e L™
Finished. 200038 -
sguence 64 finished ... output C:\seed_dataworking'\R64. bt Loading nodes...
squence 77 identification started Finished.
-query "Ci\seed_datalworking\Q77.fas” -strand both -task megablast -db “nr” -out "C:'\seed_datalworking\R77. txt” -evalue 1E-5 -outfmt 5 remate -max_target_segs 10 -entrez_query NOT (environmental samples[organism] CR metagenomes[organisn | squence 46 finished ... output C:\seed_data‘working\R46. txt @
200038 squence 53 identification started W

-query "C:\seed_data‘\working\Q58. fas”™ strand both -task megablast -db nr™

- 5% . 7%




Get taxonomic classification...

@ NCBIBLAST (ITS_example_joined_gm30_fwdtag_revtag_ITS2_clustered_mostAbund ) =8 EcE |~
BLAST | Identification | Table

Results

Taxonomy by accession RUMNING Finished 1045 / 1046

SEQ TITLE
CLOODOIMOSTABUND Jn=21:

STATUS Sel Result Accessi o E value Max score  Total score Query from Query to Hitfrom  Hitto Identity Positive Similarity [%5] &
1/10 GUS66274, §11383389|[Trichoderma parz 4,858 16e-0i 320,591 173 1 173 410 582 173 173 100,0 [
110 AF418607. 1 152964| |Russula nigricans |l 2.23262e-1° 418,463 226 1 226 399 624 226 226 100,0
110 KC009401. 179853 | Pseudogymnoascus 4.04467e-00 270,731 146 1 146 130 275 146 146 100,0
1/10 A1390390. 1{64687||Geomyces pannorur 4,.04467e-0: 270,731 146 1 146 331 476 146 146 100,0
110 J%967106. 1{29856||Clonostachys rosea 1.2858e-08° 305.817 165 1 165 283 47 165 165 100,0
110 AJB78775.1)311236 | [Mucor racemosus 12,33658e-0i 331,671 19 1 179 398 576 19 179 100,0

1/10 AB625590., 11 290624| [Humicola grisea vz 1.96275e-00 281,811 152 1 152 351 502 152 152 100,0
CLOOO7|MOSTABUND |

CLOOOZ|MOSTABUND |

110 KC009378. 1§ 78157| Pseudogymnoascus 4.04467e-07 270,731 146 1 146 128 273 146 146 100,0
110 JF9079657.1/94199|[Craterellus cornucop 1.24868e-1:462.783 250 1 257 577 831 255 255 99,2
1/10 MR._077209 {1164523| |Mortierella humilis| 5.16535e-1: 440,623 238 1 238 36 583 238 238 100,0

CLOD10|MOSTABUND Jn= 1/3 HQB29165.1|997171]Mucor sp. MAB-2C 1.73534e-0i 318.744 172 1 172 345 516 172 172 100,0
CLO011|MOSTABUND Jn=4 110 HQ157863.1|834117]|Umbelopsis sp. IT 2.01529e-1(368.604 199 1 199 437 635 199 199 100,0
CLO012|MOSTABUND n= 1/10 J%173716.1|105984| [Trichosporon poros 1.63918e-0i 302,124 163 1 163 +1 603 163 163 100,0
CLODO13|MOSTABUND |n=| 110 AJE33932.1)318610| [Tomentella cf. sub 6.13466e-1' 403.69 218 1 218 403 620 218 218 100,0
CLO014]MOSTABUND Jn=353/135 110 EF596946. 1)63588|[Trichoderma spirale 3.60091e-0i307.664 166 1 166 346 511 166 166 100,0

CLO015|MOSTABUND In=325/188
<l
max_target_seqs 10 -nim_threads 8
200038

Loading nodes. ..
Finished.
squence 1045 finished|..

. output Ci\seed_data'working'R 1045, txt A

Vv

. Taxonomy by accession (ITS_example_joined_qm30_fwdtag_revtag_ITS2_clustered_mostAbund )

Taxonomny | Insert accession numbers/taxids | Table

(=[5 s

superphylun phylum =

SEQ TITLE | Insert accession numbers | t Accession  Description Similarity[%s] Coverage[¥ Taxid Lineage superkingdo kingdom

CLOD0D|MOST Insert taxids

mhrcssion numbers

CLO001|MOSTABONDIR=TIg8/g 10"
CLO002|MOSTABUND |n=1163/753
CLOO03|MOSTABUND Jn=892/521

CLOD04IMOSTABUND [n=846/730 h ere p astet h e
CLODDS|MOSTABUND Jn=813/392

accession numbers of
CLOO0S|MOSTABUND [n=709/603

00 R T A R e the blast results...
CLO003|MOSTABUND [n=583/195
CLOO0S|MOSTABUND [n=573/383
CLO010|MOSTABUND [n=529/143
CLO011|MOSTABUND [n=479/152
CLO012|MOSTABUND [n=410/369
CLO013|MOSTABUND [n=365/259
CLO014|MOSTABUND [n=353/135
CLOO15|MOSTABUND [n=326/183 ]

CLOO16IMOSTABUND |n=259/177
4 [l

% |J




@ Taxonomy by accession (ITS_example_joined_qm30_fwdtag_reviag... EI@
Taxonomy | Insert accession numbers/taxids  Table Input accession numbers @
Find taxonom Sel Result Accession  Description = Gl5E6274.1 -
I_l AF418607.1 F
GUS56274.1 E_ KCD09401.1
AJ390390.1
AF418607.1 JX957106.1
AJ378775.1
KoD0S301.1 AB525590.1
AJ320390.1 KC0093738.1
JF907967.1 i
J¥967106.1 NR_077209.1 E
HQB829165.1
& ETITE L HQ157863.1
CLGOOE IMOSTABUND [n=709/503 ABE25590. 1 JX173716.1
AJ339952.1
C)f0007 |MOSTABUND Jn=705/464 KC009378.1 EF596946.1
L0008 |MOSTABUND [n=583/195 JFS07957. 1 AF172261.1
_ | AF210663. 1 B
CLO0DOY [MOSTABUND [n=573,333 MNR_O77209.: AY434556. 1
CLOO10|MOSTABUND Jn=525/148 HQ3259165.1 JF747101.1
FI1945175.1
CLOO11|MOSTABUND [n=479,/152 HQ157863.1 EU252550, 1
F1590616.1
CLO012|MOSTABUND |n=410/369 1737161 \ ATaTAE0 1
CLO013|MOSTABUND In=365/253 AJ339982.1 AB465200.1
! I / ~_Dooss01s.1
CLOO14|MOSTABUND Jn=353/135 EF596946.1 JxITeeag. 1 o
CLOD15|MOSTABUND [n=325/188 “
CLOO_lG |MOSTABUND |n=253/177 AF172261.1 - II
L +
[ 0%
. Taxonomy by accession (IT5_example_joined_qm30_fwdtag_revtag IT52_clustered_mostAbund ) EI@
Taxonomy Insert accession numbers/taxids
SEQ TITLE Get table Description Similarity [%&] Coverage[¥ Taxid Lineage superkingdo kingdom subkingdom superphylun phylum subphylum superdass dass subdlass -

CLO00OJMOSTABUND |n=2118/1604
CLO001|MOSTABUND |n=1196/310
CLO002|MOSTABUND |n=1169/753
CLO003|MOSTABUND |n=892/521
CLO004|MOSTABUND |n=846/730
CLO0OS|MOSTABUND |n=813/332
CLO00S|MOSTABUND |n=709/503
CLO0O7|MOSTABUND |n=705/464
CLO00B|MOSTABUND |n=583/135
CLO00S|MOSTABUND |n=573/383
CLO010|MOSTABUND |n=529/143
CLO011|MOSTABUND |n=479/152
CLO012|MOSTABUND |n=410/369
CLO013|MOSTABUND |n=365/253
CLO014|MOSTABUND |n=353/135
CLO015|MOSTABUND |n=326/183
CLO016|MOSTABUND |n=258/177

...export taxonomy

classification

cellular orga Eukaryota

cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota
cellular orga Eukaryota

cellular orga Eukaryota

Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi

Fungi

Dikarya
Dikarya
Dikarya
Dikarya
Dikarya

Dikarya
Dikarya
Dikarya

Dikarya
Dikarya
Dikarya

Dikarya

Ascomycota Pezizomycot
Basidiomyco Agaricomyce
Ascomycota Pezizomycot
Ascomycota Pezizomycot
Ascomycota Pezizomycot

Mucoromyce
Ascomycota Pezizomycot
Ascomycota Pezizomycot
Basidiomyco Agaricomycc

Mortierellom

Mucoromyco

Mucoromycc
Basidiomyco Agaricomyce
Basidiomyco Agaricomyct

Ascomycota Pezizomycot

Ascomycota Pezizomycot

Sordariomyc Hypocreomy |_|
Agaricomyce
Leotiomycet
Leotiomycet

Sordariomyc Hypocreomy

Sordariomyc Sordariomyc
Leotiomycet

Agaricomyce

Tremellomyc
Agaricomyce

Sordariomyc Hypocreomy

Sordariomyc Hypocreomy
3




N
{ lllumina pair-end 1 I{ FASTA ‘|
! data I 1 FASTQ !
i (R1&R2FASTQ) ) 1 TEXT H
[ S — [ —— \ - —

joining of pair-end data
*(fastg-join)

\

Quality filtering/Sequence
trimming/Removing of ambiguous bases

Grouping sequences by BARCODE motives

Labeling sequences by sample names

fungal ITS extraction
*(ITSx)

Clustering sequences to OTUs and
removing chimeric sequences
You are here *(Usearch-UPARSE)

Getting of the representative
Construction PP  Labeling sequencesby KN sequences from the clusters
of OTU table cluster (OTU) names (consensus/most abundant)

*(MAFFT)

Estimation of PROCESSING OF THE Identification of OTUs
diversity indices RESULTS *(BLAST)

*task is covered by external tool



OTU table construction...

@ SEED w20

[File] Paired-end reads NCBI Files | Settings |

Hel

l Open FASTA file(s)

Add FASTA file
Open FASTQ file(s)
Add FASTQ file
Open TEXT file(s)
Add TEXT file

Parameter
Count

b ax-length
Mir-length 30
Quality Count 1]
with ambiguous bazes 0

Linked Programsz available

Loaded FASTA file YV \141NSEED _LATESTMTS_EXAMPLE_DATAMTS _example_joined_g -

Open the file containning sample names and cluster names in titles
e.g.. ITS example joined_gm30_fwdtag revtag ITS2 clustered.fas

Sequences  Quality

display sort

@ FASTAFILE(S): ITS_example_joined_qm30_fwdtag_revtag_ITS2_clustered [SeqCount: 18129 Ambiguous: 0 Min-len: 3 Max-len: 410 Max-quak: 0 Min-qu... | = || & |[s£3s]

File

Edit titles (replace, change, resize)

Search by titles

Group by titles

No. HE
1 vl
2 gl
2 vl
4 vl
L] gl
E vl
7 vl
2 gl
9 vl
10 M0
11 w0
12 M0
13 M0

14 w03
15 MOE794:

Export sequence titles

7.000000000-4MUE):1:1109: 26983 FS96ISAMPLE 2
16 MO3754:7.000000000-AMUET:1:1113: 26052:6543154M PLE 20ICL1
17 MO3794:7.000000000-AMUEB:1:2113: 23087 1016315 4MPLET1IC
18 MO3794:7.000000000-AMUET:1:1116:1 764219221 |S4MPLED?IC
19 M03734:7.000000000-4 LB 1:1118:19779:1901 7ISaMPLEOTC
20 MO3754:7.000000000-AMUEBL1: 211511917 1086715 4MPLE 23IC
21 MO3794:7.000000000-AMUE:1:1107:10864: 2232154 PLE11ICL
22 MO3794:7.000000000-4M LB 1:2115:1 2458 11 FE0ISAMPLE 10IC
23 MO3754:7.000000000-AMUE:1:2104:15698:1 3245154MPLE18IC

Alignments  Chimera-clean  Extraction Clustering  Identification  Phylogeny
length hitz tagskd1 2 3 4 5 6 7 8 3 TCNI1Z1Z1NE1EFIE1E20 21 22 2224 28 26 27 26 22 303132 »
ZICLo000 173 0 1 N C CLCHC CCCCCC CC C 3
09ICLO00E 152 0 1 m
03CLo002 146 0 1
OBICLOM & 15 0 1
1ICLO000 173 0 1
SICLO00E 162 0 1
21ICLO0 B 0
2001 Group by titles
EICLI
07IC
TICL
4ICLY ) Grouping by position in titie Position: |1 Length: |7
SICL
03(C]
S From text: |
(@) Grouping by text inside two strings in title . I
[ tnclude searched text

24 MO3734:7.000000000-4MUBJ1:2107:2888:1027915
25
26
27
. 0 of selected sequences 28 : &
- . . 03734 7:000000000-4MUBJ:1:2113: 22487, 1838315 AMPLE 07ICI
EEE—— £ |3 03747 00000000 AMUB 12105 26101 0435AMPLEDSIC
< 31 M03794:7:000000000-4MUB:1:2105:13518: 22148154MPLE10|C i
€=l e Show Selected Fasta STOP wirning process L
Mo Group name: —
1 SAMPLEDY 11298
2 SaMPLEZ0 123 @ 0 of selected sequences EI@
3 saMPLEDS 1059 Selected cells (rows) | Divided dataset | Analysis Table
4 SAaMPLETE 1062 < Edit sequences
5 SAMPLETS 1018 €iff oo e .
[ SaMPLETE ez Mo, . P Group by titles (3w
7 SAMPLE17 526 i . ) R
a SAMPLETS a1 2 Search and group by nuclectide motives 2D 731 D
9 S&MPLEDG il 3 Group by titles 2D — 059 )
10 SAMPLE2S BE4 4 MFD 052 () Grouping by position in  title Position: |1 Length: |7
11 SAMPLE13 787 5 SAMPLEN3
12 SAMPLEDS 7a0 & SAMPLE1S
13 SEMPLEDS 777 7 ZAMPLET? From text: clL
g S&MPLETS B
14 SAMPLETT 747 g SAMPLEDE (@) Grouping by text inside two strings in title
To text:
15 SAMPLETD 504 10 S&MPLEZS 864 \\_§
16 SAMPLEZ23 538 11 SAMPLETE 757 Indude searched text
17 SaMPLET4 526 12 SAMPLEDS 780
19 SAMPLEZ 479 14 SAMPLET 47
20 SaMPLED 456 15 SAMPLETD E04 [ g
21 SaMPLET2 453 16 SAMPLEZZ 538
22 SaMPLEZ2 432 17 SAMPLET4 526
23 SAMPLEDZ 237 13 SAMPLE24 486
24 SAMPLEDY 244 13 SAMPLED 479
25 SaMPLEDS 294 20 SAMPLEC 456 i
. Al SAaMPLE12 453 4 [}
o hit 1} i
- FAMPLF?? @ x|
4




OTU table is done...

@ 0 of selected sequences EI@
Selected cells (rows) Divided dataset Analysis

:
&= pacx Show Selected Fasta

b process

Mo, Group name: SAMPLED? SAMPREZD SAMPLEDY SAMPLETE SAMPLE1S SAMPLETR SAMPLET? SAMPLE1S SAMPLEDG SAMPLEZS SAMPLE13 SAMPLEDS SAMPLEDS SAMPLE11 SAMPLETD SAMPLEZ3 =

1 0 195 2 1 1 i 164 5 170 74 40 172 154 84 230

2 Lo 103 0 i 64 323 i 125 i 1 0 i i 0 i

3 CLonnz 5 3 70 2 i 63 1 ki3 1 269 129 i 8 110

4 CLOn03 9 5 54 5 3 i 16 7 a2 12 &1 £0 106 29 42

5 CLOn04 i 0 kL] i i i g 1 24 27 6 26 kI 43 7

3 CLOO0S 1 0 bl 1 0 i i @ 1 k] 252 BE 94 73 i

7 CLODE i 1 714 i 2 i i 7O,
table (0 of selected sequences;

a CLonn? 3 0 a 1 3 i 2 73 - d : =5

10 CLonng 200 £5 2 2 54 an I i T Copy to dipboar |I| Fa— |

1 CLomo i 0 2 i 1 i 0 50|

12 CLO0M 5 8 £6 E2 3 42 50 0 Mo, Group name: SAMPLEO7 SAMPLE20 SAMPLEDS SAMPLE16 -

13 CLomz 1 1 0 0 0 1 12 20 CLOOD0 5 0 145 2 1 1 0 164 5

14 CLoma 45 54 i 2] 50 78 45 2 CLOOD1 103 0 0 280 0 64 323 0 125
3 cLoooZ 5 3 70 2 2 0 0 63 1

1 bLootd L L [ L L L L 4 cLooo: @ 5 54 5 3 3 0 15 7

16 CLOMS 72 12 i 73 4 &3 i 5 CLO004 @ 0 29 a a a 0 293 1

17 CLOME a 7 16 2 4 1 2 6 cLooos 1 0 71 1 0 0 0 32 0

18 cLom’? 3 0 1 4 5 i 0 7 CLOODG O 11 314 0 2 0 0 7 0
3 cLoDD7 3 0 8 1 3 0 2 73 2

13 CLO0TE 55 s 2 13 20 0 9 CLOO08 O 237 0 0 296 0 0 0 0

a CLO S B 3 1 18 EL 15 a 10 CLO009 200 &5 2 32 54 0 36 0 110

| CLOn20 41 3 i 16 10 2 i 11 cLooil o 0 2 i 1 0 0 50 i

] cLonz | 13 11 23 i] 12 CLO011 57 g <] 62 9 42 50 1] 45
13 cLoniz 1 1 0 0 0 1 12 20 1

23 CLonz2 0 0 0 0 7 14 CLO013 46 54 0 53 50 73 43 0 35

24 CLO0Z3 a 0 1 2 0 15 cLoo14 0 0 23 0 0 0 0 15 0

25 CLO024 106 0 i i i 15 cLoo1s 72 12 0 73 4 &8 54 0 42

55 CLOZS 0 5 i 0 0 0 17 cLonis 3 7 15 2 4 1 2 2 2
13 cLoni7 3 0 41 4 5 0 1 0 2

2z CLOO2E 1 1 o o o o 19 CLO0IB 55 25 2 19 0 20 11 0 33

28 CLonz? 0 0 0 0 0 3 20 cLoois 27 33 1 13 0 21 15 0 25

29 CLo02E 0 0 0 0 0 i 2 21 cLon20 41 g 0 16 10 13 28 0 38
2 cLon2i 31 13 1 21 21 11 23 0 34

30 £Lo023 0 0 0 7 0 0 0 23 cLon2z o 0 43 0 1 0 0 7 0

kL CLO030 6 0 4 0 0 0 0 0 24 CL0023 B 0 2 3 0 1 2 0 5 .

2 CLOn31 1 2 i 16 2 12 k] i . — -

a3 CLon32 4 i 16 7 3 3 i

34 8 i 3 2 a 3 i 4 i i 0 i i 0 i

5 15 0 3 1 7 4 0 7 0 0 0 0 0 0 0

kL 8 0 3 2 13 10 0 14 0 0 0 0 0 0 0

kT 10 i 1 5 1 4 i 7 i i 0 i i i i 2

...paste the table to excel...



Combine the obtained information...

Group name:
CLO000
CLoo01
CLO002
CLO003
CLO004
CLO005
CLO006
CLoo07
CLO008
CLO009

CLoo10

blast
identification

Taxonomy
classification

OTU
table

e s

Organism subphylum
Trichoderma paraviridescens Pezizomycotina
Russula nigricans Agaricomycotina
Pseudogymnoascus pannorum Pezizomycotina

Geomyces pannorum var. asperulatus Pezizomycotina

Clonostachys rosea Pezizomycotina
Mucor racemosus f. sphaerosporus Mucoromycotina
Humicola grisea var. grisea Pezizomycotina
Pseudogymnoascus roseus Pezizomycotina
Craterellus cornucopioides Agaricomycotina
Mortierellomycot
Mortierella humilis ina
Mucor sp. MAB-2010h Mucoromycotina

+ additional
metadata

Process the results...

5 0 145 2 1 1 0 164 5 170
103 0 0 280 0 364 323 0 125 0
5 3 70 2 2 0 0 63 1 35
9 5 54 5 3 3 0 16 7 82
0 0 39 0 0 0 0 393 1 24
1 0 71 1 0 0 0 32 0 1
0 11 314 0 2 0 0 7 0 8
3 0 8 1 3 0 2 73 2 112
0 287 0 0 296 0 0 0 0 0
200 65 2 32 54 30 36 0 110 10
0 0 2 0 1 0 0 50 0 57
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CCA1

SAMPLEO7 SAMPLE20 SAMPLEOS9 SAMPLE16 SAMPLE19 SAMPLE18 SAMPLE17 SAMPLE15 SAMPLEO6 SAMPLE25SAMPLE13

74

12

27

33

37

194



