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ISeq MiniSeq MiSeq NextSeq HiSeq

|24] ID337_M11_TKD180701028-3_HMFSNCCKY_L4 1.fq.9z /07,2018 2:43 PM  GZ File
|2] ID237_M11_TKD180701028-3_HMFSNCCXY_L4_2.fq.g9z A/07/2018 2:43 PM GZ File
|| MD5.tt 24/07/2018 7:11 PM TXT File

HiSeq X

4,334,625 KB
4,970,835 KB
1KE

|
MovaSeq



IFAFileZilla.......

|24] ID337_M11_TKD180701028-3_HMFSNCCKY_L4 1.fq.9z /07,2018 2:43 PM  GZ File 4,334,625 KB
|2] ID237_M11_TKD180701028-3_HMFSNCCXY_L4_2.fq.g9z A/07/2018 2:43 PM GZ File 4,970,835 KB
|| MD5.tt 24/07/2018 7:11 PM TXT File 1KE
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HashMyfFiles
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File Edit View Options Help

la0@d HReE YA

Filename ¢ MD5

2] GBS_GBS-1_HMNF3MC... 0bbc9e234f02c5657888 cBefbb049198
| GBS_GBS-1_HMNF3MC... 5f344e0cl ecbTabdbcbbbdT ecfcb3939

< | 1n

SHAT CRC32

1e3030ca367958e2c53f55f75ch9654840093 ...  GeBcdeds
80854£57267045932d1998ff7360c324ad955a46  80ead2f7

2 file(s)

NirSoft Freeware. httpdiwww.nirsoft.net

md5sum mysequencing_1.fq.gz

p
| GBS_GBS-1_HNF3MCCXY_LL Lfqgz, .. Properties i)

General I Details | Checksums

File: GBS_GES-1_HNF3MCCXY_L1 1.fg.g:z -
CRC-32: GeBcdess
MD4: ad2es1eb9cd437e1827dcb7512abs91f
MDS: 8bbcIe234f82c5657888cBefEbB49198
SHA-1: 1£3838Ca367358£2053f55f7ochaec4840ba3cds

File: GBS_GBS-1_WNF3MCCXY_L1_2.fg.gz
CRC-32: BBead2f7?
MD4: dE9Ces8e21f552ad9509128FE9CETEFS

MDG: 5f344e9cleesracsboebeareefcb3o3g
SHA-1: E9E54f57287845932d1998f7369C324ad955a46

4 P

2 of 2 files successfully hashed

|

[ Save... H Options ]

ok [ caneel || Apoly

http://implbits.com/products/hashtab/




https://www.bioinformatics.babraham.ac.uk/projects/fastqc/

FastQC

Language

Requirements

Code Maturity

Code Released

Initial Contact

A quality control tool for high throughput sequence data.
Java

A suitable Java Runtime Environment

The Picard BAM/SAM Libraries (included in download)
Stable. Mature code, but feedback 1s appreciated.
Yes, under GPL v3 or later.

Simon Andrews

Download Now

@ FastQC
File Help

o]

bad_sequence. txt | good_sequence_short. txt|

@ Basic Statistics

Per base sequence guality

Per sequence quality scores |qp

Per base sequence content 28
26

Per base GC content

er base GC conten 04

Per sequence GC content |22
Per base N content
Sequence Length Distribution|16
Sequence Duplication Levels
Overrepresented sequences |1g

Kmer Content

OOO00OO000

G

Quality scores across all bases (llumina v1.3 ncading)

P Y N
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9 11 13 15 17 1% 21 23 25 27 29 31 33
Position in read (bp)
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https://www.bioinformatics.babraham.ac.uk/projects/fastq_screen/

FastQ Screen

Function FastQ Screen allows you to screen a library of sequences in FastQ format against a set of sequence databases so you can see if the composition of the library matches with what you expect.
Language Perl

Linux-based operating system
Bowtie or Bowtie? or BWA

gzip (optional)

SAMtools (optional)

GD Graph (optional)

Bismark (bisulfite mapping only)

Requirements

Code Maturity Stable - has been warking in production for some time
Code Released Yes, under GPL v3 or later.
Documention Online Documentation here

Steven Wingett

Download Now

Fast
ScCree




https://sequencing.qgcfail.com/

t QCFAIL.com

Articles aboul common nexl-generation
sequencing problems




multiqc .

http://multigc.info/

Home

Multi®C

Aggregate results from bioinformatics analyses across many samples
into a single report

Introduction to MuliQC (71:79)

Instailing MultiQC

Running MultiQC (5:21)

Using MultiQC Reports (6:06)

¢ GitHub
@ Python Package index
& Documentation
|l 66 supported tools
B Publication / Citation
Il Get help on Gitter
>— Quick Install

pip install multiqgc
multigc .




A
Per Sequence GC Content | :
The average GC content of reads. Normal random library typically have a roughly normal distribution of GC content. See the FastQC help.

&l Flat image plot. Toolbox functions such as highlighting / hiding samples will not work: (see the docs).

Fercentages | Counis

Per Sequence GC Content

Percentage
[¥3]

100
%G C



FastQ Screen

|

==
=_—" e Human = Mouse
— =

-

—— |
————— o Ecoli o Adapters
—— |

e Vectors




Count: 257015833
Unassigned: 11805

https://ccb.jhu.edu/software/kraken/

https://github.com/marbl/Krona/wiki

Serratia marcescens <

Bactena

Serratia marcescens is a species of rod-shaped gram-negative bacteria
in the family Enterobacteriaceae. Wikipedia

Scientific name: Serratia marcescens
Rank: Species
Higher classification: Serratia

Did you know: There is no antibictic that is widely considered the drug of
choice for S. marcescens. idstewardship.com

S. marcescens is involved in hospital-acquired
infections (HAIs), particularly catheter-

associated bacteremia
[x]

Eukaryots 02% .
Viruses 0.01% .
Archeea 0.01% .

[other Roof] 0.05% D
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Human

[ One hithone genome

B No hits

Mouse Ecoli
I Multiple hitshone genome

Phix Adapters
[ One hitvmultiple genomes

ectors Mo hits

M Nultiple hitsimultiple genomes




What is PhiX??

Phi X 174
dX174

First DNA based genome to be sequenced
in 1977 by Fred Sanger

Control for illumina sequencers
Used for base quality calibration

Sometimes added as spike-in for low diversity libraries




https://jgi.doe.gov/data-and-tools/bbtools/bb-tools-user-guide/bbmap-guide/

A A DOE OFFICE OF SCIENCE USER FACILITY

S ABOUTUS PHONEBOOK CONTACTUS Search JGI websites ... [ ey
JGI g JOINT GENOME INSTITUTE

Our Science Our Projects Data & Tools User Program Info News & Publications

IMG Genome Portal MycoCosm Phytozome GOLD

< Data & Tools

Home » Data & Tools » BBTools » BETools User Guide » BBMap Guide

BBTools User Guide BBMap GUide

Installation Guide

Usage Guide BEMap is a splice-aware global aligner for DNA and RNA sequencing reads. It can align reads from all
major platforms - lllumina, 454, Sanger, lon Torrent, Pac Bio, and Nanopore. BEMap is fast and

Data Preprocessin
. & extremely accurate, particularly with highly mutated genomes or reads with long indels, even whole-

Add Adapters Guide gene deletions over 100kbp long. It has no upper limit to genome size or number of contigs, and has
BEDuk Guide been successfully used for mapping to an 85 gigabase soil metagenome with over 200 million contigs.
BBMap Guide Additionally, the indexing phase is very fast compared to other aligners.

BBMap has a large array of options, described in its shell script. It can output many different statistics
files, such as an empirical read quality histogram, insert-size distribution, and genome coverage, with
BEMerge Guide or without generating a sam file. As a result, it is useful in quality control of libraries and sequencing
runs, or evaluating new sequencing platforms. The derivative program BBSplit is also useful in binning
or refining metagenomic reads.

BBMask Guide

BENorm Guide

CalcUniqueness Guide

Clumpify Guide *Notes*
Dedupe Guide
Algorithm:

Repair Guide This guide will not describe BBMap's algorithm, other than to say it uses a multi-kmer-seed-and-
extend approach, analogous to growing polycrystalline silicon. For those interested, there is a paper
describing many of the technical details here:

Split Nextera Guide http://bib.irb.hr/datoteka/773708Josip_Maric_diplomskipdf

Statistics Guide

Reformat Guide

Seal Guide

Tadpole Guide Memory‘

BEMap normally uses roughly 6 bytes per reference base. It also has a low-memaory mode (triggered by
the flag "usemodulo”) that will use approximately 3 bytes per base, with a slight reduction in
sensitivity. Some additional memory is needed per thread for alignment matrices; this is relatively
small in normal mode, but bigger in PacBio mode due to the longer reads. Also, the amount of memory
needed for the index increases with kmer length. The memory needed for a specific kmer length by
running stats.sh on the reference with the kmer length; e.g., "stats.sh in=contigs.fa k=13".

Taxonomy Guide

BBTools FAQ and Support
Forums

More topics: Indexing and Disk Use:



bbduk.sh in1=AA_GBS_1.fastq.gz out1=AA_GBS_trimmed_1.fq.gz minlen=40 ktrim=r k=23 mink=11 hdist=1 tbo tpe
ref=/home/wfl/programs/bbmap/resources/adapters.fa maxns=0 qtrim=r trimgq=10

bbduk.sh in1=AA_GBS_trimmed_1.fq.gz outl=AA_GBS_trimmed_phiX_filtered 1.fg.gz
ref=/home/wfl/programs/bbmap/resources/phix174_ill.ref.fa.gz,/home/wfl/programs/bbmap/resources/sequencing_artifacts.fa.gz k=31

AA_GBS_trimmed_phiX_filtered_1_screen
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[ Cne hithone genome
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Movse Ecaoli
I Multiple hitshone genome

1
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Remove Human — from Brian Bushnell

http://seqanswers.com/forums/archive/index.php/t-42552.html
https://drive.google.com/file/d/0B3IIHR93L14wd0OpSSnFULUlhcUk/edit

hgl9 main_mask_ribo_animal_allplant_allfungus.fa.gz

bbmap.sh minid=0.95 maxindel=3 bwr=0.16 bw=12 quickmatch fast minhits=2
path=/path/to/hgl9masked/ gtrim=rl trimg=10 untrim -Xmx23g in=reads.fq outu=clean.fq
outm=human.fq



Activities Y Firefox Web Browser ~ Wed 12:00
MultiQC Report - Mozilla Firefox

MultiQC Report X MultiQC Report X | €% Krona- : MultiQC Report X S : Stacks Manual Pl M MultiQC Report

c @ @ Filez/{fmedia/wFl/6TB_RAID/SowThistle/STI6 600bp/multiqc_report.html - @ 1 o =
Multl% @ welcome! Not sure where to start? S (6:06)
"y v1.0.devl
A General Stats General Statistics
FastQ Screen & Copy table Configure Columns | JiPlot | Showing %, rows and 3 columns.
. ’ Fastoc Sample Name % Dups % GC M Seqs »
i STI6_600bp_L7_1 30.6% 37% 118.7
Sequence Quality Histograms
. o STI6_600bp_L7_2 27.3% 37% 118.7
Per Sequence Quality Scores
Per Base Sequence Content STI6_600bp L8 1 2720 3 1030 Q>
Per Sequence GC Content STI6 600bp L8 2 A S i
L2

Per Base N Content

Sequence Length Distribution Fa.StQ Scree n H

Sequence Duplication Levels

FastQ Screen allows you to screen a library of sequences in FastQ format against a set of sequence databases so you can see if the composition of the library matches with what you expect. ()
OL'EI'\'E|.‘IESEH[E(| sequences
Adapter Content FastQ Screen Results Export Plot
100
80
3
c 60
=g
E
@
&
g
g
o 40
o
20
. I
Human Mouse Ecoli Phix Adapters Vectors

@ Multiple Hits, Multiple Genomes @ One Hit, Multiple Genomes @ Multiple Hits, One Genome @ One Hit, One Genome

FastQC

see FastQC is a quality control tool for high throughput sequence data, written by Simon Andrews at the Babraham Institute in Cambridge.
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1. Scaffold24660
2. Scaffold43859

3. Scaffold44132

4, Scaffold136188
5. Scaffold28703

6. Scaffold135388
7. Scaffold214080
8. Scaffold174512
9. Scaffold228985
10. Scaffold239994
11. Scaffold36794
12. Scaffold299503
13. Scaffold230690
14. Scaffold1328
15. Scaffold181760
16. Scaffold40474
17. Scaffold3697
18. Scaffold135012
19. Scaffold300106
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Distribution of the top 200 Blast Hits on 100 subject sequences &

Mouse over to see the title, click to show alignments

Color key for alignment scores
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W <40 =200

1 ioooo0 200000 300000 400000 500000 600000

Mycobacterium kansasii

Bactera

<

Mycobacterium kansasii is a bacterium in the Mycobacterum family. The
genus includes species known to cause serious diseases in mammals,
including tuberculosis and leprosy, but this species is generally not
dangerous to healthy people. Wikipedia

Scientific name: Mycobacterium kansasii

Phylum: Actinobacteria

Higher classification: Mycobacterium

Order: Actinomycetales

Rank: Species

People also search for

')

: el al -0
Mycobact...  Bactena Mycobact. .. Mycobact...  Mycobact...
chelonae szulgai malmoense  avium

avium

Feedback



Genomic DNA

— Select ~200-300 bp fragments

¢ e
attach adapters to .
create sequencing library |

cluster generation by
solid phase PCR
(bridge amplification)

#

— e —

sequencing by synthesis with reversible terminators

Adapter trimming

Adapter read-through



Before trimming:

Adapter Content EEIEEED
The cumulative percentage count of the proportion of your library which has seen each of the adapter sequences at each position. See the FastQC help. Only samples with = 0.1% adapter contamination are shown.

Ed Flat image plot. Toolbox functions such as highlighting / hiding samples will not work (see the docs).

FastQC: Adapter Content

% of Sequences

Position (bp)



Before trimming:

Adapter Conter! (IR

FastC: Adapter Content

> java -jar /mnt/d/EucMel/programs/Trimmomatic-0.36/trimmomatic-0.36.jar PE -threads 8 -phred33

! /mnt/d/EucMel/DATA/AIIDATA/Allosyncarpia_ternata_11530_R1.fastq
/mnt/d/EucMel/DATA/AIIDATA/Allosyncarpia_ternata_11530_R2.fastq
/mnt/d/EucMel/DATA/trimmed/Allosyncarpia_ternata_11530_forward_paired.fq
/mnt/d/EucMel/DATA/trimmed/Allosyncarpia_ternata_11530_forward_unpaired.fq
/mnt/d/EucMel/DATA/trimmed/Allosyncarpia_ternata_11530 reverse_paired.fq
/mnt/d/EucMel/DATA/trimmed/Allosyncarpia_ternata_11530 reverse _unpaired.fq
ILLUMINACLIP:/mnt/d/EucMel/programs/Trimmomatic-0.36/adapters/TruSeq3-PE-2.fa:2:40:15 LEADING:3
TRAILING:3 SLIDINGWINDOW:4:15 MINLEN:50

Trimmomatic:

Adapter Content | 1035
The cumulative percentage count of the proportion of your library which has seen each of the adapter sequences at each position. See the FastQC help. Only samples with = 0.1% adapter contamination are shown.

Il Flat image plot. Toolbox functions such as highlighting / hiding samples will not work (see the docs

FastQC: Adapter Content

% of Sequences
w




Before trimming:

FastC: Adapter Content

/, bbduk.sh in1=/mnt/d/EucMel/DATA/AIIDATA/".Ssamplefilename." R1.fastq
7 in2=/mnt/d/EucMel/DATA/AIIDATA/".Ssamplefilename." _R2.fastq
outl=/mnt/d/EucMel/DATA/bbtrimmed/".Ssamplefilename." _trimmed_1.fq
out2=/mnt/d/EucMel/DATA/bbtrimmed/".Ssamplefilename." _trimmed_2.fq
minlen=80 ktrim=r k=23 mink=8 hdist=1 tbo tpe
ref=/mnt/c/bbmap/resources/adapters.fa maxns=0 gtrim=r trimg=10

Bbduk:

Adapter Content IEEZINN

The cumulative percentage count of the proportion of your library which has se

ination are shown

een each of the adapter sequences at each position. See the FastQC help. Only samples with > 0.1% adapter contam

[l Flat image plot. Toolbox functions such as highlighting / hiding sampl illr
FastQC: Adapter Content

% of Sequences
~ w

Position (bp)
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