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SEED v2.0 

 

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

 

AMPLICON DATA PROCESSING TUTORIAL 

(16S amplicons example) 

 

Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

v2.0 

*task is covered by external tool 

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


check if the external 

tools are linked 

properly 

Set external tools... 

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

Get example data... 

Download  

external  

tools 

Note:  

Windows 8 & Windows 10 - disable SmartScreen to avoid 

blocking of external tools... 



You are here 

Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 



Join pared-end Illumina reads… 

select paired files R1 and R2  



nuber of 

sequences 

minimal 

sequence 

length 

maximal 

sequence 

length 

maximal 

base 

quality 

minimal 

base 

quality 

sequence title 

sequence  

 

sequences with 

ambiguous 

bases 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 



Filter sequences by their quality… 

16S_example 

_joined_qm30 

GOOD 

TO 

SAVE 

NOW! 

Save files as FASTA after each important step... 

example of file name 



16S_example 

_joined_qm30 

_min200bp_max350bp 

GOOD 

TO 

SAVE 

NOW! 

Filter sequences by their length… 

1. remove too 

short sequences 
2. remove too 

long sequences 

Sort sequences by length to see an average length... 

NOTE: too short 

sequences have 

usually plastid or 

mitochondrial origin 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 

(forward barcodes) 



ACGAAGTGTGC 515F_T002 

AGCCAGTGTGC 515F_T007 

AGTTCGTGTGC 515F_T008 

ACGGCTCGTGTGC 515F_T101 

AATATACGTGTGC 515F_T103 

AGCCACCGGAC 806R_T007 

AACAGCCGGAC 806R_T011 

ACTGGCCGGAC 806R_T020 

AGCGCCCGGAC 806R_T029 

ATCCTCCCGGAC 806R_T052 

515F GTGCCAGCMGCCGCGGTAA Forward primer 

Reverse primer 806R GGACTACHVGGGTWTCTAAT 

515F_T002 ACGAAGTGTGCCAGCMGCCGCGGTAA 

515F_T007 AGCCAGTGTGCCAGCMGCCGCGGTAA 

515F_T008 AGTTCGTGTGCCAGCMGCCGCGGTAA 

515F_T101 ACGGCTCGTGTGCCAGCMGCCGCGGTAA 

515F_T103 AATATACGTGTGCCAGCMGCCGCGGTAA 

806R_T007 AGCCACCGGACTACHVGGGTWTCTAAT 

806R_T011 AACAGCCGGACTACHVGGGTWTCTAAT 

806R_T020 ACTGGCCGGACTACHVGGGTWTCTAAT 

806R_T029 AGCGCCCGGACTACHVGGGTWTCTAAT 

806R_T052 ATCCTCCCGGACTACHVGGGTWTCTAAT 

TAG SPACER PRIMER 

Tagged 

Forward  

primers 

Tagged 

Reverse  

primers 

Sequence motive and 

tag name to search 

(TAB delimited) 

1. clear previous values  

2. paste qequence 

motives and tags to 

search (Ctrl+V) 

3. search 

Search for the forward tag motives... 



~ 50% of sequences are in reverse orientation 

because of sequencing adaptor ligation... 

make reverse complement of sequences 

with no hit 

...and then... 

select sequence 

group by double-click 

total nuber of selected sequences 

it may take a while... 



click here (right) 

and then left click 

show selected 

sequences 



search again... 

now all sequences which 

contain the searched motives 

have the same orientation... 



deselect “NO HIT” 

sequence group by 

double-click 

show selected 

sequences 

click here to discard 

orange preselected 

color 



You are here 

(forward barcodes) 

Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 



Resize title column... 

click here to set the width 

Add group (tag) name to title... 



Remove the tag motives from 

sequences... 



Remove the rest of the forward primer sequence... 

16S_example 

_joined_qm30 

_min200bp_max350bp

_fwdtag 

GOOD 

TO 

SAVE 

NOW! 

the rest of 

the primer 

sequence 

15bp 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 

(reverse barcodes) 



Search for the reverse tag 

motives... 

AGCCACCGGAC 806R_T007 

AACAGCCGGAC 806R_T011 

ACTGGCCGGAC 806R_T020 

AGCGCCCGGAC 806R_T029 

ATCCTCCCGGAC 806R_T052 

reverse primer 

806R GGACTACHVGGGTWTCTAAT 

806R_T007 AGCCACCGGACTACHVGGGTWTCTAAT 

806R_T011 AACAGCCGGACTACHVGGGTWTCTAAT 

806R_T020 ACTGGCCGGACTACHVGGGTWTCTAAT 

806R_T029 AGCGCCCGGACTACHVGGGTWTCTAAT 

806R_T052 ATCCTCCCGGACTACHVGGGTWTCTAAT 

tagged reverse primers 



deselect unused 

sequence group by 

double-click 

click here (right) 

and then left click 

searched sequence motives 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 

(reverse barcodes) 



Remove the tag 

motives from 

sequences... 



Remove the rest of the reverse primer sequence... 

16S_example 

_joined_qm30 

_min200bp_max350bp

_fwdtag_revtag 

GOOD 

TO 

SAVE 

NOW! 

the rest of 

the primer 

sequence 

16bp 

NOTE: Now, 

you can also 

remove too 

short or long 

sequences  

(see page 8) 

to remove 

potential  

plastid, 

mitochondrial 

or other  

contaminants 



name FW Primer  REV Primer  

SAMPLE001 515F_T103 806R_T007 515F_T103|806R_T007 SAMPLE001 

SAMPLE002 515F_T002 806R_T052 515F_T002|806R_T052 SAMPLE002 

SAMPLE005 515F_T007 806R_T029 515F_T007|806R_T029 SAMPLE005 

SAMPLE006 515F_T101 806R_T052 515F_T101|806R_T052 SAMPLE006 

SAMPLE010 515F_T101 806R_T007 515F_T101|806R_T007 SAMPLE010 

SAMPLE012 515F_T103 806R_T029 515F_T103|806R_T029 SAMPLE012 

SAMPLE019 515F_T002 806R_T020 515F_T002|806R_T020 SAMPLE019 

SAMPLE020 515F_T103 806R_T052 515F_T103|806R_T052 SAMPLE020 

SAMPLE021 515F_T002 806R_T007 515F_T002|806R_T007 SAMPLE021 

SAMPLE023 515F_T101 806R_T029 515F_T101|806R_T029 SAMPLE023 

SAMPLE024 515F_T002 806R_T029 515F_T002|806R_T029 SAMPLE024 

SAMPLE027 515F_T008 806R_T052 515F_T008|806R_T052 SAMPLE027 

SAMPLE029 515F_T101 806R_T020 515F_T101|806R_T020 SAMPLE029 

SAMPLE030 515F_T103 806R_T011 515F_T103|806R_T011 SAMPLE030 

SAMPLE031 515F_T103 806R_T020 515F_T103|806R_T020 SAMPLE031 

SAMPLE032 515F_T101 806R_T011 515F_T101|806R_T011 SAMPLE032 

SAMPLE034 515F_T002 806R_T011 515F_T002|806R_T011 SAMPLE034 

Replace tag names by sample name… 



16S_example 

_joined_qm30 

_min200bp_max350bp

_renamed 

GOOD 

TO 

SAVE 

NOW! 

select sequence 

group by double-click 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 



Clustering sequences using USEARCH… 

1. remove 

chimeric 

sequences from 

selection by 

double-click 

2. show selected 

sequences… 



Add cluster names to titles… 

This file will be used for OUT table 

construction… 

16S_example 

_joined_qm30 

_min200bp_max350bp

_renamed_clustered 

GOOD 

TO 

SAVE 

NOW! 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 



get the most 

abundant sequence 

from each cluster 

(fast) 

(alternative) compute 

a consensus from 

aligned sequences 

using „mafft„ aligner 

(it may take a long 

while) 

…be careful to choose the unique identifier 

of desired text motive…(e.g.: “|CL”) 

Get clusters (OTUs) representative sequences… 



CL00001|MOSTABUND|n=3343/144 

cluster name type of selection 

number of 

sequence

s in group 

number of 

most 

abundant 

identical 

sequences 

in group 

OUTs representative sequences - the most abundant sequences… 

16S_example 

_joined_qm30 

_min200bp_max350bp

_renamed_clustered 

_mostAbund 

GOOD 

TO 

SAVE 

NOW! 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 



Identification of representative sequences… 



blast against 

GenBank remotely…               

…search in your custom 

made database 

or 

…export blast results 

be sure that there is no 

space in database path!  



transport accession numbers to form 

Get taxonomic classification (custom made database example)… 

accession numbers in describtion... 



…export taxonomy 

classification 

Get taxonomic classification 

by accession number… 



Illumina pair-end 
data 

(R1 & R2 FASTQ) 

FASTA  
FASTQ 
TEXT 

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

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

*(MAFFT) 

Quality filtering/Sequence 
trimming/Removing of ambiguous bases 

Labeling sequences by sample names 

Grouping sequences by BARCODE motives 

Clustering sequences to OTUs and 
removing chimeric sequences 

*(Usearch-UPARSE) 

Labeling sequences by 
cluster (OTU) names 

Identification of OTUs 
*(BLAST) 

Construction 
of OTU table 

Estimation of 
diversity indices 

PROCESSING OF THE 
RESULTS 

*task is covered by external tool 

You are here 



OTU table construction… 

Open the file containning sample names and cluster names in titles 

e.g.: 16S_example_joined_qm30_min200bp_max350bp_renamed_clustered.fas 

group sequences by samples first…  



…paste the table to excel… 

OTU table is done… 



OTU Organism Phylum SAMPLE027 SAMPLE019 SAMPLE021 SAMPLE024 SAMPLE010 SAMPLE005 SAMPLE030 SAMPLE032 SAMPLE034 

CL00001 Halospirulina sp. EF17(2012) Cyanobacteria 1490 22 30 36 290 69 7 203 8 

CL00002 Halospirulina sp. EF17(2012) Cyanobacteria 40 20 16 16 431 76 6 362 12 

CL00003 Tychonema sp. SAG 23.89 Cyanobacteria 203 455 484 15 9 62 10 14 833 

CL00004 Chthoniobacter flavus (T); Ellin428 Verrucomicrobia 2 2 2 1 162 5 184 108 1 

CL00005 Thermocrinis minervae (T); CR11 Aquificae 3 7 8 5 20 6 373 195 3 

CL00006 Rhizobium sp. CAF431 Proteobacteria 7 7 3 3 25 3 493 143 6 

CL00007 Paenibacillus sp. 27-9 Firmicutes 3 3 5 8 101 4 141 103 2 

CL00008 Arthrobacter chlorophenolicus; L4 Actinobacteria 137 197 190 155 3 199 4 5 134 

CL00009 Arthrobacter antarcticus; R121 Actinobacteria 360 4 3 8 69 5 1 46 0 

CL00010 Halospirulina sp. EF17(2012) Cyanobacteria 5 5 10 3 133 20 3 95 0 

CL00011 Bacillus cereus; PASAU166 Firmicutes 7 11 0 1 155 10 27 79 2 

CL00012 Nocardioides kribbensis; PVS05 Actinobacteria 77 117 105 73 1 78 9 2 62 

CL00013 Tetrasphaera sp. YC6726 Actinobacteria 57 81 86 99 0 77 23 8 62 

CL00015 Desulfonatronum sp. Su2 Proteobacteria 3 0 1 0 23 3 48 38 0 

CL00016 Rhodoplanes sp. 303 Proteobacteria 0 1 1 0 20 2 86 42 3 

CL00017 Bacillus sp. PS1-5 Firmicutes 0 8 0 2 7 1 172 38 1 

CL00018 Hydrogenobaculum sp. Y04AAS1 Aquificae 33 98 101 20 0 112 3 3 52 

CL00019 Micrococcus endophyticus; DT20X Actinobacteria 37 30 17 151 1 62 2 1 27 

CL00020 Gaiella occulta (T); F2-233 Actinobacteria 2 0 0 0 40 1 23 45 0 

CL00021 Pseudomonas sp. III-116-17 Proteobacteria 26 32 39 86 4 45 7 1 45 

CL00022 Gaiella occulta (T); F2-233 Actinobacteria 2 5 2 3 7 2 35 37 1 

blast 

identification 

Taxonomy 

classification 

OTU 

table 

+ additional 

metadata 

Combine the obtained information… 

Process the results… 


