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FASTA

e FASTA to store one or more
sequences (DNA, RNA or
Protein)

* Determined (assumed correct)

>SeqOne
CAGATACGTACGTAGCTTATCTAGA
CGACTGACTGTACGTACGTAGCAGT
ACGTACGTAGCTGATCTACGTACGTAG
ACGT

>SeqFu
CAGATACGTACGTAGCTTATCTAGCAC
CGACTGACTNA

FASTQ

 FASTQ to store raw sequencing
output

* Associate a quality score to each
base

oReadl
CAGATACGTACGTAGCTTATCTAGCTACGATCTACTAGC

+

FEFACFFFFFFF,FFF:FFFFFFFFFFFFFFFFFFFFF, FFF
aRead2
GCTTATCTAGCTACGATCTACTAGCTGAACACTCGACAGCNT

+

DGGGDGDGDEGGC*; dBGG?EFFECCG<BGGFFFFFDBFF!8
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Manipulation from the command line

* There are plenty of tasks we need to perform daily on
FASTA or FASTQ files:

Y Inspection - peeking into files, checking integrity, oligo/primers...
Q Subsetting - getting some reads from a large dataset
m Summary - calculating statistics on the assembly/run

You name it: dereplication, reverse complement...
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How It
started...
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Daily iIssues: an example

A run has been demultiplexed with the wrong sample sheet:
 Each sample received the wrong filename

e [t was needed to extract the index from the file content

And many more atomic tasks...

SegKit didn't always have the answer
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®@ O classflow — ubuntu@dashboard: ~ — ssh « climb — 86x21

(f1) ubuntuadashboard:~$ seqfu
SeqFu - Sequence Fastx Utilities
version: 1.0.0

e count [cnt]

« deinterleave [dei]
e derep [der]

e interleave [ilv]

« lanes [mrl]

- sort [srt]

e stats [st]

« cat
° grep
 head
e IC

« ta1l
e view

: deinterleave FASTQ

: view last sequences

: view sequences with colo Version 1.0 — 2021

count FASTA/FASTQ reads, pailr-end aware Seq.fu

feature-rich dereplication of FASTA/FASTQ files
interleave FASTQ pailr ends

: merge Illumina lanes
: sort sequences by size (uniques)
: statistics on sequence lengths

concatenate FASTA/FASTQ files

: select sequences with patterns

print first sequences
reverse complement strings or files

Add --help after each command to print usage

J (f1) ubuntuadashboard:~$ I
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Reference bacterial genomes Human Genome (GRCh38)
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Calculation of N50 and other statistics using two datasets

ﬁ uadram


https://www.mdpi.com/2306-5354/8/5/59

going...

Howitis
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®
$ seqfu

/|
\___\/ _V _
D I N O
|/ \___I\__i
- bases
- check

- count [cnt]

- deinterleave [deil]
- derep [der]

- interleave [ilv]

- lanes [mrl]

- list [1lst]

- metadata [met]

- rotate [rot]

- sort [srt]

- stats [st]

- cat
- grep
- head
N de

- tab
- tail
- view

SeqgFu 1.15.3 - FASTX Tools

: count bases in FASTA/FASTQ files

: check FASTQ file for errors

: count FASTA/FASTQ reads, pair-end aware

: deinterleave FASTQ

: feature-rich dereplication of FASTA/FASTQ files
: 1nterleave FASTQ palr ends

: merge Illumina lanes

: print sequences from a list of names

: print a table of FASTQ reads (mapping files)
: rotate a sequence with a new start position
. sort sequences by size (uniques)

: statistics on sequence lengths

: concatenate FASTA/FASTQ files

: select sequences with patterns

: print first sequences

: reverse complement strings or files

. tabulate reads to TSV (and viceversa)
: view last sequences

: view sequences with colored quality and oligo matches

Type 'seqfu version' or 'seqfu cite' to print the version and paper, respectively.
Add --help after each command to print 1ts usage.

Version 1.17 — Dec 2022

e 19 core functions In
SegFu 1.17

* 14 utilities shipped as
Independent binaries

>70 stars on

GitHub, and good user
feedback
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seqgfu view

e quickly inspect a FASTQ
file, with a coloured
representation of qualities

* Degenerated oligo match
INn both strands supported

® classflow — ubuntu@dashboard: ~ — ssh « climb — 86x33
aM05517:53:000000000-JFYL9:1:1101:20991:1327 1:N:0:AAGAGGCA+CTCTCTAT
SO555555555555>
<< KKK
CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGTGATTTATCCACCAC

8 NS . 2= e 2 fTSEEm & 11 1IE §
aM05517:53:000000000-IFYL9:1:1101:23043:1398  1:N:0:AAGAGGCA+CTCTCTAT

DD DD D DD DD DD DD DD
<< LLLLLKLLKLKL
CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGTGATTTATCCACCAC

B N . B f il = r i S
aM05517:53:000000000-IFYL9:1:1101:16613:1405  1:N:0:AAGAGGCA+CTCTCTAT

SO55555555555>>
<<<<LLLLLLKKKK
CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGTGATTTATCCACCAC

B e s By e e i N E Na———
aM05517:53:000000000-IFYL9:1:1101:13749:1406  1:N:0:AAGAGGCA+CTCTCTAT

DODODDD555355>5>5>
<< LLKLKL
CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGTGATTTATCCACCAC

&= = N Hl b B = . i 1 EH 5§
aM05517:53:000000000-IFYL9:1:1101:21488:1424  1:N:0:AAGAGGCA+CTCTCTAT

DD DD D DD DD PP D
<< LLKLKL
CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGTGATTTATCCACCAC

N B E.§ LN ey §f NS g
aM05517:53:000000000-JFYL9:1:1101:15307:1459 1:N:0:AAGAGGCA+CTCTCTAT

DD DD DD PP DD D DD D
<< LLLKLLKLKL
CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGTGATTTATCCACCAC

. @
aM05517:53:000000000-JFYL9:1:1101:13865:1460 1:N:0:AAGAGGCA+CTCTCTAT

DOODDD555355>55>
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seqfu stats

Get statistics including * Nice terminal tables are ¢ Can export in MultiQC
N50 from FASTA/FASTQ supported format
files

classflow — ubuntu@dashboard: ~/volume/git/seqfu2/data — ssh « climb — 88x11

(base) ubuntuadashboard: $ seqfu stats -nt primers/*mergex -b

v -mm--

16S_merge 2,596,981
16S_vsearch_merge , 1,818,111

1ts-merge ) 1,504,898

(base) ubuntugdashboard:
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Good practices

e Documentation

e Streams support
 Automatic tests

e Distribution
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# SeqgFu docs

1. Installation
2. Overview
3. Short guide
4. About SeqFu
YRE TO:
seqfu bases
seqgfu cat
seqfu check
segfu count
seqfu deinterleave
seqfu derep
seqfu grep
seqfu head
seqfu interleave
seqfu lanes
seqfu list
seqfu merge
seqfu metadata
seqfu qual
seqgfu rc
seqfu rotate

seqfu sort

y
-

Q seqfu.it C 1L

seqfu view

view is one of the core subprograms of SeqFu.

It can be used to visually inspect a FASTQ file printing colored bars for quality scores and
highlighting oligonucleotide matches.

Usage: view [options] <inputfile> [<input_reverse>]

View a FASTA/FASTQ file for manual inspection, allowing to search for
an oligonucleotide.

Options:
-0, ——oligol OLIGO Match oligo, with ambiguous IUPAC chars allowed
(rev. compl. search is performed), color blue
-r, ——oligo2 OLIGO Second oligo to be scanned for, color red

-q, ——qual-scale STR Quality thresholds, seven values
separated by columns [default: 3:15:25:28:30:35:40]

—--match-ths FLOAT Oligo matching threshold [default: 0.75]

——min-matches INT Oligo minimum matches [default: 5]

—-—-max-mismatches INT O0ligo maxmimum mismataches [default: 2]

——ascii Use simple ASCII chars instead of UNICODE to
render the quality values

-Q, ——qual-chars Show quality characters instead of bars

-n, —-nocolor Disable colored output

—-—verbose Show extra information

-h, ——help Show this help

Example output

The quality scores are rendered as colored bars (grey, red, yellow, green) of differe
Matching oligos are rendered as blue arrows (forward) or red arrows (reverse).

O SeqFu view example

$ seqfu view data/primers/small.fq -o CCTACGGGAG -r ATGAGCGTCTCG
@M05517:39:000000000-CNNWR:1:1105:16226:1553 1:N:0:GCTCATGA+CGTCTAAT

SS5>3>35>5>5>>
CCTACGGGAGGCTGCAGAAGCAAGTGGCACAGACGTAAGTTACAGAGCGTCCTTTCAGGAAGGGTGCATTTTAAAACATATCAATCTGTC

I v "N N B BN BN N N R m—mm——m—— | ] R AN N AR
@M05517:39:000000000-CNNWR:1:1105:22836:1989 1:N:0:GCTCATGA+CGTCTAAT
DSOS >5>>

<L L L L LK
CCTACGGGTGGCTGCAGACGAGGATTAGATACCCTAGTAGTCCTGTCTCTTCTACACATCTCCGAGCCCACGAGACGCTCATGAATCTCG

@M05517:39:000000000-CNNWR:1:1105:7693:2054 1:N:0:GCTCACGA+CGTCTAAT

Documentation

e Extensive online
documentation

* Clear help screens
from the commands

telatin.github.io/seqfu2

ﬁQuadram
Institute

Science ¢ Health ¢ Food ¢ Innovation


http://seqfu.it
http://telatin.github.io/seqfu2

. data — telatina@N121515: ~/git/seqfu2/data — bash — 91x12

telatinagQVM: $ seqfu cat --min-len 100 --trim-front 10 dataset.fastq.gz | \
seqfu head -n 100 | \ B

[seqfu'head]‘Waitlng for STDIN... [Ctrl-C to quit, type with --help for info].

[seqfu stats] Waiting for STDIN... [Ctr1-C to quit, type with --help for info].

i [T [ws [ [on [ [

telatinagVM:

Pipes _Ba

4
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* Input/Output streams support to combine
multiple tools together




@ classflow — ubuntu@dashboard: ~[volume/git/seqfu2 — ssh « climb — 104x26

Testing module: stats

Automated tests

: Checking normal output expecting 2 lines: <2>
: Checking normal output expecting total seqs 78730: <78730>
: Checking normal output expecting total bases 24299931: <24299931>
: Checking normal N50 to be 316: <316>
: Checking CSV output N50 1s 316, got: <316>
. : Checking nice output expecting 5 lines: <5>
® Unlt teStS (1 64) : Checking MultiQC output expecting 39 lines: <39>
: Experimental JSON output on 1 line: <1>
: Checking default starting by 'filt': <filt>
: Checking default N50 starting by 'sort': <sort>

 Continuous integration: all . Chock sbsolute pathe

: Check sort orded when not specified

teStS run On the CIOUd at Check sort: tot seq sorted at 3300

: Check reverse sort: tot seq sorted at 3300

every Change In the COde %GC check at 1.00: <1.00>

: %GC check at 0.00: <0.00>
: %GC check at 0.50: <0.50>

Testing module: tab
OK: FASTQ sequence tabulated / detabulated

OK: FASTA sequence tabulated / detabulated
OK: FQ interleaved sequence tabulated / detabulated

/ 4
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BioConda

g 1000 seqfu N
> e
* Available for easy
installation from Bioconda c 4000
=
 On of the top downloaded g
pa‘CkageS in the BiOCOnda :;:- ° 1—0—0_—;;0 i 1,000 2,000 10,000 20,000 100,000
re p OS |t0 ry downloads

conda 1nstall -c conda-forge -c bilioconda seqfu
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Links

data — ubuntu@traininga

ownloads/auth/extr

Seq:0:315 Color:Bases
1315

e SegfFu Paper P
de2i.COm/2306-5354/8/5/59 0s_rho RMVIIMVI FLICWLPY GV FYIFTHC(

Homo_rho RMVIIMVI FLICWVPY SV’ FYIFTHC

Homo_melan KIMLLVILLFVLSW PYS V'LV F'GY

¢ Seq FU repOSItOry Octopus_rho KISMVIITQFMLSWSPY II'LL QFGP
Mizuhopecten_Gqops KI'MTVTCLFIISWSPY II' LI QFGP:

|thUb COm/'tela'nn/Se fu2 Drosophila_rh6 KV LTTISLWFF WTPYTIINY GIFES-
- Drosophila_rh2 KV LTTISLWFM WTPYLVICYFGLFKI-

Xenopus_melanops KI FVIIIVFVLSWSPY CVTLI W GH-
Platynereils_rops KV “MTIGTFMLSWTPY VVGVFGMIKPHS
Danio_melanops KV LVVILLFIISWSPYSVV LT T GY--
Sepia_rho KISIVIVTQFLLSWSPY VV LL QFGP--
Takifugu_TMT MVVIMVICYLLCWLPYGVV LL TFGP--I

¢ InfO on COre BlOlnfOrmat|CS Gallus_LWops RMVIVMVM FLLCWLPYSTF LVV' THK--

. . . nopus_Parietops  IMVLFMVL FLICWLPYTVF LIVVINP--Q
intranet.com/bioinformatics/ RUVTLWVLGFLE WTPY. TV, WIFFNK=
o _extraocular RMVVVMVI FLVCWVPY SV WYs
eria_Rh2 RMVILMVIGFLT WVRX
S_green_ops RMVIVMVVGE
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