Sequencing technologies

Principal technologies:

454 Life Sciences/Roche lllumina
Reads size: 0.5-1kb Reads size: 2*150

Reads nb: ~10° Reads nb: ~6*10°-20*10°
Total seq: 0.7 Gb Total seq: 600Gb

https://emea.illumina.com/systems/sequencing-platforms.html

https://en.wikipedia.org/wiki/DNA sequencer

PacBio
Reads size: 30 kb Oxford nanopore

Total seq: 20Gb Reads size: 30 kb
https://www.pacb.com/products-and-services/sequel-system/ Tota| Seq: 15Tb

https://nanoporetech.com/products/promethion

South Green GenomeHarvest

S bioinformatics platform
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From the output of sequencing to the variant calling file

Principles types of sequencing:

* Whole Genome Sequencing (WGS): All the genome is “uniformly” sampled (some biases
exist depending to sequencing technologies).

A

Coverage

»chromosomel
 messenger RNA sequencing (RNAseq): mRNA are sequenced after a step of cDNA
complementation

A

Coverage /\
h ﬂ /\ »chromosomel

* Genotyping By Sequencing (GBS): The genome is sampled and only part of it is
sequenced.

A

Coverage

AANANNANAN AAN NN

Sout Green GenomeHarvest
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From the output of sequencing to the variant calling file

Standard workflow:
Sequences obtained from the
sequencer = reads. (generally short:
100-250 bases

l Alignment against a reference sequence J

Raw alignment — — —— —— —= e et e e e

reference
Post alignment processing steps J
Cured alignment ——— - _— - - _— - —_
reference
Polymorphism identification J

ACAGGTGTCCACTGACTTTGCAAC  AAGCTTCCGTACTGTACCT
ATTGGACAGGTGTCCACTGAC TGCAACTCCAAGGTTCCGTACT

ATGCATTGGACAGGTGTCCAC ACTTTGCAACTCCAAGCTTCCGTA
ATGCATTGGACTGGTGTCCACTGACTTTGCAACTCCAAGGTTCCGTACT reference

Variant calling J

CHROM POS Genotype
chrO1 12 A/A
chrO1 40 C/G

SouthGreen GenomeHarvest

S bioinformatics platform

ynamics




From the output of sequencing to the variant calling file

Depending on the sequencing technologies: steps from the sequencing data to the
variant calling format are distinct

RNAseq: Aligner should take into account mRNA splicing.

°
Alignment against a reference sequence J
\ 4

PCR duplicates are usually removed because they biased
allelic ratio. It is not possible for GBS du to the approach...
__________ (see latter)
Post alignment processing steps |
v
o T e

°
Polymorphism identification
v

RNAseq: Read overlapping splicing sites should be split.
ACAGGTGTCCACTGACTTTGCAAC AAGCTTCCGTACTGTACCT
ATTGGACAGGTGTCCACTGAC TGCAACTCCAAGGTTCCGTACT
ATGCATTGGACAGGTGTCCAC ACTTTGCAACTCCAAGCTTCCGT.

ATGCATTGGACTGGTGTCCACTGACTTTGCAACTCCAAGGTTCCGTACT reference

A
l Variant calling

CHROM POS Genotype

chrol 12 AJA

chrol 40 c/G
SouthCreen

GenomeHarvest
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From the output of sequencing to the variant calling file

Depending on the sequencing technologies: steps from the sequencing data to the
variant calling format are distinct

RNAseq: Aligner should take into account mRNA splicing.

°
Alignment against a reference sequence J
\ 4

PCR duplicates are usually removed because they biased
allelic ratio. It is not possible for GBS du to the approach...
__________ (see latter)

_______::::::::::_reference

Post alignment processing steps J

v
s e e .
Polymorphism identification
v

RNAseq: Read overlapping splicing sites should be split.
ACAGGTGTCCACTGACTTTGCAAC AAGCTTCCGTACTGTACCT
ATTGGACAGGTGTCCACTGAC TGCAACTCCAAGGTTCCGTACT
ATGCATTGGACAGGTGTCCAC ACTTTGCAACTCCAAGCTTCCGT.

ATGCATTGGACTGGTGTCCACTGACTTTGCAACTCCAAGGTTCCGTACT reference

A
l Variant calling

J .
Several workflow exists:
sl e + TOGGLe: https://github.com/SouthGreenPlatform/TOGGLE
chro1l 40 c/G
* GATK best practice: https://software.broadinstitute.org/gatk/best-practices/
VcfHunter: https://github.com/SouthGreenPlatform/VcfHunter
SouthGreen GenomeHarvest
=i+ bioinformatics platform versio crganizaiion and v

J
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From the output of sequencing to the variant calling file

VcfHunter detailed workflow (Developped under GenomeHarvest) for WGS and GBS:

Reference index : BWA

l'\

—

accession 1 accession X accession n

[~ = )

o =4 o =4 o o

& & ] & i} i}

& £ < il & &

— ol — o — ol

o k1 aaa o [ TE 7] [T]

" T ] T ' '

E E E E E E

W s artt™ I’

[ BWA ) BWA ] e | BWA ][ BWA ]

/

\

Samtools : Removing unmapped read

v

Picard tools : Merge

SouthGreen

S bioinformatics platform

Accession 1
mapped reads

Removing duplicates:
MaorkDuplicates
¥

Realign around indels:
RealignerTargetCreator
& IndelRealigner

( Base recalibration: |

UnifiedGenaotyper or
HaplotypeCaller
& VariantFiltration
&SelectVariants &
BaseRecalibrator

N S/

L
Count allele coverage:
bam-readcount

:;.

&

Picard Tools

GATE

vV

Picard tools : Merge

> Step a

4

.

Accession n

mapped reads

Removing duplicates:
MarkDuplicates
¥

d Realign around indels:
RealignerTargetCreator
& IndelRealigner

Base recalibration: |

UnifiedGenotyper or
HaplotypeCaller
& VarigntFiltration
&SelectVariants &
" BoseRecalibrator

S/

¥
[ Count allele coverage: ]
bam-readcount

—
[Perform variant calling based on binomial prohahilities:}
create_pseudo_ VCF function
¥

[

Merging VCF

1

Vcf file

GenomeHarvest
diversity, organization and dynamics

Step b

Stepc

Step d

Step e

Step f

Step g

<+— For WGS only

Possible but not recommended:
- * High computation time
e Result not so good



The Genotyping By Sequencing in detail

* Principle: sequencing a constant part of the genome in several accessions

e Why?
v" The amount of reads obtained per sequencing run is constant
v Necessity to have enough coverage to have a confident genotype calling
v’ Several accessions can be sequenced in one run

Sequencing a sample of the genome which is a constant part = allow to
sequence more accessions in a run and to keep the same coverage

WGS 54 reads = — — — — — — —

~ 3x reference

GBS 54 reads
~ 9x

reference

GBS 54 reads
~ 3x/accessions

reference

Sout Green GenomeHarvest
hefhr sy organisation and dynaics
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The GenOtyping By Sequencing in detail Slide adapted from Pierre Mournet

e Cutting the genome with restriction enzymes

* Selection of “short” fragments (<500)

* Sequencing of extremities of selected fragments

* Relative constant sampling of regions in distinct samples (exception if mutation in
restriction sites)

* Single or combination of restriction enzyme(s)

Restriction site > 500 bp — Tag
/ X
Sample 1 R . e T A IR
R N b b
- - — -
A )
<500 bp
Restriction site mutation
Sample 2 v
< I_> 1 ] I_> ] — ] |_’ | >
1 1 1 1 1 1 1 1
- — -

Sout Green GenomeHarvest
g diversity, organization and dynamics
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The Genotyping By Sequencing in detail: combination of two enzymes (pstl & msel)
pstl msel

5°..TCCTCTTACAGGATCCTGCAGCAACAAGGG GAATTATAAGCA..3’
3’ ..AGGAGAATGTCCTAGGACGTCGTTGTTCCC CTTAATATTCGT..5’

u Enzymatic restriction J

DNAinsert 5> GCAACAAGGG .32
3°.. ACGTCGTTGTTCCC .5’
Barcode adapter ‘ Common adapter
52 -ACACTCTTTCCTACACGACGCTCTTCCGATC TGCA TACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA- 3
3’ -TGTGAGAAAGGGATGTGCTGCGAGAAGGTAG GTCTAGCCTTCTCGCCAACTCGTCCTTACGGCT-5"

u Ligation J

[5’ -ACACTCTTTCCTACACGACGCTCTTCCGATCT TGCAGCAACAAGGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA-3’

3’ -TGTGAGAAAGGGATGTGCTGCGAGAAGGTAGA ACGTCGTTGTTCCC GTCTAGCCTTCTCGCCAACTCGTCCTTACGGCT-5"

u 5’ -> 3’ fragment selection for sequencing J

llumina Primer

5° -ACACTCTTTCCTACACGACGCTCTTCCGATCT TGCAGCAACAAGGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA-3?

u Sequencing J
Q
o) \
Rod ) ©
Q/‘;é\ OQ/Q(J (/O@@Q\'Q}
<& xZ N ’b&b

- L
SouthGreen GenomeHarvest 57 - TGCAGCAACAAGGG I TACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA-3?

S bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

* We have generated a small GBS dataset comprising 12 samples for which pstl/ and msel
enzymes have been used and a sample specific barcode have been used.

+ AACT —

+ CCAG

Samp|e4 + GGTA/

/Unique fastq\

ATTG . . .
* file containing
Sample6 + CGGT reads from all
Sequenced accessions
+ TGCG
Sample8 + GTAT
Sample9 + AACCA K /

Samplel0 + CCACG

+ TATAA

+ GAGCG

/00000000000

= 10
&outh Green GenomeHarvest
diversity, organization and dynamics
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From the output of GBS sequencing to the variant calling file: in command line

e Obtaining the datasets:
1. Log onto the cluster

2. Go to your “work” directory
— change directory (with nothing else: it goes to your home - /home/Your_ID)
cd >

Q‘\/' » Ordinateur » Donnees (D:) » Mesdonnees » zzz »
cd work €— change directory to work == T e

FFFFFF s

\ Double clic

Emplacements récer

3. Create a folder in which we will be working and go into:

e make directory vcfhunterGBS
mkdir vcfhunterGBS

cd vcfthunterGBS

Annules lasuppression  CuleZ

#  Synchronisation des dossiers partagés

uuuuuuuu

PPPPPPPPP

Microsoft Access Base de données

4. Copy the folder containing the sequencing information:

cp -R /home/gmartin/WorkShop/VCFHUNTER/data/WorkShopDataset .

f \ Location of the Copy it here

C .
OpY The folder and folder €
. . /home/Your_ID/work/vcfhunterGBS
all it contains

S 11
&‘, out Green GenomeHarvest

S bioinformatics platform



From the output of GBS sequencing to the variant calling file: in command line

e Listing the datasets:
11 WorkShopDataset

" Fle View Took Hep @ A compressed file (.gz)

. = | =3 @ &0 Import Database (% Close All Sessions Containing a” reads from
T . d - peesnord ik all accessions obtained
from the sequencer

Multi Seszions Command -| Sessions - Mo ze

ch-gmartin/]/cz:Z-gmartin ]/ccl-gmartin l/-ccl-gmartin

[gmartin@cc2-login vefhunterGES]% 11 WorkShopDataset

total 3304

-TW-r—-r—— 1 gmartin users 283 Jan 10 10:48 DemultiplexingFile.tab

-TW-r—-r—— 1 gmartin users 1263 Jan 10 10:48 GBS5Calling.conf

-TW-r—-r—— 1 gmartin users 36 Jan 10 10:48 Origin.conf

—rw-r-—-r—— 1 gmartin users 3068331 Jan 10 10:48 ReadFromTheSeguencer Rl.fastg.gz @
—rw—-r——r—— 1 gmartin users 305025 Jan 10 10:48 Ref.fasta

[gmartin@cc2-login vcfhunterGES]$

* To have a look at this file
zmore WorkShopDataset/ReadFromTheSequencer_ R1l.fastq.gz

) )

Reading line by line a zipped file (.gz) Path to the fastq file

e Because zmore will list the file until its end using the “enter” key, and we do not want that
because the file is big, we can “kill” the command with a combination of key:

((Ctr,lJ) + ((C))

S 12
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From the output of GBS sequencing to the variant calling file: in command line

* To have a look at this file
e« zmore WorkShopDataset/ReadFromTheSequencer R1l.fastq.gz

Fatsq format (for each read)

File  View Tools Help

Read name g = i | £ Import Database ¢# Close All Sessions
Protocol SSH + Host + Login as Passworc
Read nUCIEOtIdeS Multi Sessions Command
Sequence cc2-gmartin ]/cd gmartln/cc?-gmartin ]/cd-gmartin
HELIDSZCICIB 0 1:5:40/1 3

Sepa rator \ETATTGCAGATAGTGTCCGRTCCELGFLTG GTGCATCCCACCTTCCAGAGCTTCCTCGRARATA | Readl

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

H @HELICS2002 0 4183:2923 29233;’1
Rea d nu CIEOtId €s /CCRGTGCHGATTGMCF&T ATATACTACTATTGCCTGTATGGT TGCAGT GACACAGTTACTTA

: N - Read?
quality

.............. A A A A AR A AR A AR A AAA R A AN A AAAAAARAAAARAAAAAARAAAARAAADAR

Base quality encoding: for base “C” = A

But what does “A” mean?
* Each letter has informatically a numeric value. For example “A” is equal to 65
 We should remove 33 to this value and thus “A” = 65-33 = 32!

" #$%8&' ()*+,-./0123456789: ;<=>?@ABCDEFGHIJ

| | | |
33 59 64 73

0.2t 26...31........ 41

SouthGreen - Genomeriarvest

# bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

* To have a look at this file
e« zmore WorkShopDataset/ReadFromTheSequencer R1l.fastq.gz

- ulti PuTTY Man:

File  View Tools Help

=3 @ £ Import Database @ ® Close All Sessions
Protocol SSH - Host ~ Loginas Password PuTTY Setting Default Settings
Sample8 tag : . .

Multi Sessicns Command - | Sessions - Mo session accepts command

=» Read from sample8

cc2-gmartin ]/ccl-gmartin/Vc::E-gmartin ]/ccl-gmartin
@HELIOS2008 0 1:5:40/1

GIATIGCAGRTAGTGTCCGAT CCAGATGACCGTGCATCCCACCTTCCAGRGCTTCCTCGARAATARCTACTTGCACCTTC]
+

AEATCEEARGAGCGEE

BHELICS2002 ) 4183:29281:29288/1
CCAQTGCAGRTTERARN
+

@HELIDSEGD:L:L 3
Samplez tag CATAATGCAGRTAG
=» Read from sample2

pstl restriction site

Samplell tag - .
=» Read from samplell msel restriction site

Adapter sequence
SouthGreen |- Genomerinest 14

* bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

e Listing the datasets:
11 WorkShopDataset

Multi PUTTY Manage|

File View Teols Help
B @ &0 Import Database (% Close All Sessions

Protocel SSH + Host - Loginas Password PuTTY Set

Multi Seszions Command -| Sessions - Mo ze

ch-gmartin/]/cz:Z-gmartin ]/ccl-gmartin l/-ccl-gmartin

[gmartin@cc2-login vefhunterGES]% 11 WorkShopDataset

total 3304

-TW-r—-r—— 1 gmartin users 283 Jan 10 10:48 DemultiplexingFile.tab

-TW-r—-r—— 1 gmartin users 1263 Jan 10 10:48 GBS5Calling.conf

-TW-r—-r—— 1 gmartin users 36 Jan 10 10:48 Origin.conf

—rw-r-—-r—— 1 gmartin users 3068331 Jan 10 10:48 ReadFromTheSeguencer Rl.fastg.gz @
—rw—-r——r—— 1 gmartin users 305025 Jan 10 10:48 Ref.fasta

[gmartin@cc2-login vcfhunterGES]$

 To have a look at this file

(0 A compressed file (.gz)
containing all reads from
all accessions obtained
from the sequencer

(2) A file that will be used to
separate reads in distinct
file according to the
accession they belong

more WorkShopDataset/DemultiplexingFile.tab

\ N

Reading line by line a file Path to the file

SouthGreen GenomeHarvest

S bioinformatics platform
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From the output of GBS sequencing to the variant calling file: in command line

 To have a look at this file

more WorkShopDataset/DemultiplexingFile.tab

s | Restriction
ampie enzymel
Sample tag icti
P Restriction
name enzyme?2
M tMulti PUTTY Manager ' - /_‘

File  View | Tools Help

8 = i || Import Database Close All Sessions

Protocol 55H - Host - In as Password

SouthGreen

JEr4 bioinFormatics platform

Multi Sessiornf Command

i_n/VCCE-gma in }/ccl-gm% ]/CCZ-gmartin

- Sessions -

2-laogin frefhunt

samplel CT B3l M=el
samplez2 CCAG P=etl M=el
sample3 TTGA BsET Msel
sampled GGTA BsET Mzel
samples ATTIG B3tl M=el
samples CGGT BSET M=sel
sample? TGCG BsET Mzel
samplel8 GTAT B3ET Mz=el
sampleS AACCH B3tl M=el
samplelD CCACG PatT Msel
samplell TATRR PatT M=el
samplel2 GAGCG 125 = MaeT

[gmartin@ccZ-login vefhunterGBS]$ I

GenomeHarvest
diversity, organization and dynamics

5]1% more WorkShopDataset/DemultiplexingFile.tab

+ AACT

+ CCAG

+TTGA

Sampled + GGTA

+ATTG

Sample6 + CGGT

+TGCG

Sample8 + GTAT

Sample9 + AACCA

Samplel0 + CCACG

+ TATAA

/00000000000

+ GAGCG

16



From the output of GBS sequencing to the variant calling file: in command line
 Now it is time to demultiplex! i.e. parse reads in files corresponding to sample.

* For that we will use GBSX (https://github.com/GenomicsCoreLeuven/GBSX, https://doi.org/lO.1186/512859—015—0514—3)

* A small parenthesis: On the AGAP cluster, several modules are already available. To access
the list of available modules, use the following command line:

module avail

A list of modules appears and we can find “GBSX” program in this list!
B Multi PuTTY Manager (i

File View Tools Help
H .__F ’TB Import Database 5' Close All Sessions

Protocol 55H - Host - Login as Password PuTTY Setting Default Settings =

Multi Sessions Command ~| Sessions - Mo session accepts command

cc2-gmartin)/cc2-gmartin ]/cc2-gmartin ]/cc}gmartin

bioinfo/al2co/0 bioinfo/FragGeneScan/1.30 bioinfo/NgsRelate/20160310 bioinfo/standard-RAxML/8.1.17
bicinfo/albacore/2.3.1 bioinfo/framedp/1.2.1 bioinfo/ngsutils/0.5.9 bioinfo/standard-RAxML/8.2.10
bioinfo/ALLMAPS/20160928 bioinfo/framedp/1.2.2 bioinfo/novocraft/201304 bioinfo/standard-RAxML/8.2.4
bioinfo/allpathslg/52488 bioinfo/frappe/1.1 bioinfo/npstat/vl bioinfo/STAR/2.5.0b
bioinfo/amo=s/3.1.0 bioinfo/FRC/1.3.0 bioinfo/nseq/20180504 bioinfo/stringtie/1.1.2
bioinfo/AncesHC/2009 bioinfo/freebayes/0.9.21-5 bioinfo/oases/0.2.8 bioinfo/sctringtie/1.2.0
bioinfo/anfo/0.98 bioinfo/freebayes/1.2.0 bioinfo/octave/4.2.0 bioinfo/stringtie/1.2.1
bicinfo/angsd/0.902 bioinfo/fsablast/105 bioinfo/OpenBLAS/0.2.18 bioinfo/stringtie/1.3.3b
bioinfo/angsd/0.911 bioinfo/GapCloser/1.12-r6 bioinfo/0penBUGS/3.2.3 bioinfo/structure/2.3.4
bioinfo/angsd/wrapper/20160826 bioinfo/GapFiller/1.10 bioinfo/openipg/2.3.0 bioinfo/subread/1.4.6-p4
bioinfo/annot8r/1.1.1 bioinfo/GATK/3.3-0 bioinfo/0ORFanFinder/20160214 bioinfo/superfocus/0.30
bioinfo/anvio/2.4.0 bioinfo/GATE/3.4-4 bioinfo/orthodotter/0 bioinfo/swarm/2.1.1
bioinfo/anvio/v3 bioinfo/GATK/3.5-0 bioinfo/orthofinder/1.0.7 bioinfo/swarm/2.2.2
bioinfo/anvio/v4 bioinfo/GATK/3.6-0 bioinfo/orthofinder/1.1.2 bioinfo/tabix/0.2.6
bioinfo/fapt/2.10.2.1 bioinfo/GATK/3.7-0 bioinfo/orthofinder/1.1.4 bioinfo/Tablet/1.16.09.06
bioinfo/ARCAD/1 bioinfo/GATK/4.0.5. bioinfo/orthofinder/1.1.8 bioinfo/tassel/3.0
biocinfo/armadillo/9.100.5 L — bioinfo/orthofinder/20150923 bioinfo/tassel/3.0.174
bioinfo/ART/ChocolateCherries bioinfo/GBSX/1. bioinfo/orthofinder/2.1.2 bioinfo/tassel/4.0
biocinfo/Artemis/17.0.1 Rioinfo/GBSX/1. bioinfo/orthofinder/2.2.1 biocinfo/tassel/5.0
bioinfo/aspera/3.7.7 bioinfo/gda . bioinfoforthomcl/2.0.9 bioinfo/tassel/5.2
bicinfo/atlas/1.0_commit-a38T7176 bioinfo/gdal/1.8.2 bioinfo/pairagon/1.1 bioinfo/tassel/5.2.15

=» Two versions are available! We will take the 1.2 version

= 17
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From the output of GBS sequencing to the variant calling file: in command line

 To load this module run the command line:

module load bioinfo/GBSX/1.2

The module is now loaded. This can be verified by listing the loaded modules with de
following command line:

module list

Multi PuTTY Manage

File View Teols Help
s | = I | £ Import Database ¢® Close All Sessions

Protocol S5H ~ Host - Login as Password PUTTY Setting Default Settings -

Multi Sessions Command - | Sessions - No session accepts command

ch-gmartin/l/ct:E-gmartin ]/ccz-gmartin }/ccl-gmartin
[gmartinf@ccZ-login vefhunterGBS]$ module list
Currently Loaded Modulefiles:
— 1) bioinfo/GBSX/1.2

[gmartin@cc?-login vofhunterGR5]§ I

The GBSX module is loaded. But what you don’t know, is that GBSX need another program
to be used! This program is JAVA. To load java we will run the command line:

module load system/java/jre8

You can try again module 11ist to verify that java has been loaded

[gmartin@cc2-login vefhunterGBS]S module list
Currently Loaded Modulefiles:

1) bioinfo/GBSX/1.2 2) system/java/iresd
[gmartin@cc2-login vcfhunterGES]$ I

S 18
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From the output of GBS sequencing to the variant calling file: in command line

e At this point all is ready to demultiplex the fastq file! All we have to do is to run the following
command line (in one single line):

gsub -gq normal.q -1 mem _free=12G -b yes -V -N DEMULT java -XX:ParallelGCThreads=1 -Xmx8G
-jar /usr/local/bioinfo/GBSX/1.2/GBSX v1.1.2.jar --Demultiplexer

-f1l WorkShopDataset/ReadFromTheSequencer R1l.fastq.gz

-i WorkShopDataset/DemultiplexingFile.tab -o Demultiplexed -gzip true -mb ©

* Now a little piece of explanation:
v" We are working on a cluster.
¢ This means that we have several computers which are connected so that they can
work together.
¢ It also allows that several people can run huge calculation at the same time!
¢ It also means that there is a strict procedure to perform calculation on the cluster
and this procedure is associated to the way a cluster work:

Computerl ]
A single computer to rule them all

Master Computer2

Computerl

ComputerX

- 19
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From the output of GBS sequencing to the variant calling file: in command line

How the cluster works?

User command Line (2) @
\ Computerl _ Result of the
command line

Computer2

ComputerX

1. The user tip a command line
2. Which is sent to the master computer

3. Based on this command line, the master computer identify which computer it rules match
the command requirements and which of them are available

4. The command line is executed on the chosen computer (in this example Computer2)

5. Which returns the result of the command line

= 20
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From the output of GBS sequencing to the variant calling file: in command line

* Back to the command line:

qsub -q normal.q -1 mem_free=12G -b yes -V -N DEMULT “java -XX:ParallelGCThreads=1 -Xmx8G
-jar /usr/local/bioinfo/GBSX/1.2/GBSX v1.1.2.jar --Demultiplexer

-f1l WorkShopDataset/ReadFromTheSequencer_ R1l.fastq.gz

-i WorkShopDataset/DemultiplexingFile.tab -o Demultiplexed -gzip true -mb ©”

e The first part of the command line (in bold) is used by the master computer:
s qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer
* -q normal.q: tells the master computer that we will use computer from normal queue. Several
gueues exist depending on computation requirement:
v' normal.q: access to computers of 48 processors with 192Go shared memory (RAM) and a
command line cannot exceed 48hours of running time.
v long.q: access to computers of 48 processors with 192Go shared memory but there is not
running time limit
v' bigmem.q: access to a unique computer of 96 processors with 2,6To shared memory and no
time limit
< -l mem_free=12G: precise that the program will use 12G of RAM (so the master computer will
check that it is available on the computers). This is a facultative option but necessary when using
java program to prevent errors...
-b yes: it is not important, but put it.
-V: Tell the master computer to load the module previously loaded on the computer it will choose
-N DEMULT: A name passed to the command line to look at its status (waiting, running or error) on

the cluster
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From the output of GBS sequencing to the variant calling file: in command line

e Back to the command line:

gsub -g normal.q -1 mem _free=12G -b yes -V -N DEMULT “java -XX:ParallelGCThreads=1 -Xmx8G
-jar /usr/local/bioinfo/GBSX/1.2/GBSX_v1.1.2.jar --Demultiplexer

-f1 WorkShopDataset/ReadFromTheSequencer_R1l.fastq.gz

-i WorkShopDataset/DemultiplexingFile.tab -o Demultiplexed -gzip true -mb ©”

* The part of the command line between quotation marks (in bold) is the command line that is executed
on the computer chosen by the master computer.

** [usr/local/bioinfo/GBSX/1.2/GBSX_v1.1.2.jar: is the program that is used to demultiplex the fastq
file. Element in black are options/argument passed to this program to make it work (as a function
and its arguments in Excel!).

--Demultiplexer: Tell the program that we want to demultiplex the fastq

-f1 WorkShopDataset/ReadFromTheSequencer_R1.fastq.gz: locate the fastq file to demultiplex

-i WorkShopDataset/DemultiplexingFile.tab: loacte the file containing the multiplexing
informations (which tags correspond to which samples and restriction enzymes used)

-o Demultiplexed: The name of the output folder (this folder will be created by the program).
-gzip true: Tells the program that output should be compressed to gain space (equivalent to .zip
files on Windows)

s -mb 0: Tells the program that 0 mismatch are allowed in the tag to attribute a read to an accession
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*» java -XX:ParallelGCThreads=1 -Xmx8G -jar: Tells to the computer that the program
/Jusr/local/bioinfo/GBSX/1.2/GBSX_v1.1.2.jar is written in java language (java), that java should
only use one processor (-XX:ParallelGCThreads=1) and that 8G memory are available for java (-
Xmx8G -jar). -jar indicate to java that the program is directly after.
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From the output of GBS sequencing to the variant calling file: in command line

* One can check the status of job(s) with the following command line:
gstat

* Because the job we have sent is a very short one it is likely that it will be finished before you
run this command line... Here is an example of the what we can observe:

Multi PuTTY Mana:

File View Tools Help
= | = 'Ta Import Database (% Close All Sessions

Protocol S5H - Host - Loginas Password PuTTY Setting Default Settings =

Multi Sessions Command ~| Sessions ~ Mo session accepts command CompUter used
cc2-gmartin/]/cc2-gmartin ]/cc2-gmartin ]/(c2-gmartin

[gmartin@cc2-login vefhunterGBS]$ gstat
Name of the job job-ID prior names user state submit/start at gqueune slot a-task-ID

Processor

. . 834085 0.00505 MERGE gmartin x 12/08/2018 08:13:59 long.gles2-nl 24

(—N Opt|on N the 7152908 0.05672 STAT gmartin r 01/10/2019 08:54:12 normal.g@cc2-n2l 1
7152916 0.05672 STAT gmartin = 01/10/2019 10:01:37 normal.g@cc2-n7 1 number used

b 7152929 0.05672 STAT gmartin r 01/10/2019 11:02:05 normal.g@cc2-n2l 1

C|SU ) 7152935 0.05672 STAT gmartin r 01/10/2019 11:04:50 normal.g@cc2-n 1

7152936 0.05672 STAT gmartin r 01/10/2019 11:04:50 normal.g@cc2-nl4

7152942 0.05672 STAT gmartin r 01/10/2019 11:12:02 normal.g@cc2-nll 1

7152945 0.05672 STAT gmartin r 01/10/2019 11:17:05 normal.g@cc2-nl3 1

7152950 0.05672 STAT gmartin r 01/10/2019 11:18:59 normal.g@cc2-nl 1

52952 0.05672 STAT gmartin r 01/10/2019 11:18:59 normal.g@cc2-nlg 1

5 0.05672 STAT gmartin r 01/10/2019 11:25:44 normal.g@cc2-nl0 1

5672 STAT gmartin r 01/10/2019 11:29:20 normal.gfcc2-nls 1

STAT gmartin o 01/10/2019 11:29:20 normal.g@cc2-nl5 1

7152959 0.05672 gmartin r 01/10/2019 11:29:29 normal.g@cc2-nl2 1

. 7152960 0.05672 STAT gmartin r 01/10/2019 11:29:32 normal.g@cc2-n22 1

Owner of the JOb 961 0.05672 STAT gmartin T 01/10/2019 11:29:32 normal.qfcc2-n22 1

715296 = T gmartin r 01/10/2019 11:29:35 normal.gfcc2-n% 1

7152963 0.05672 STAT gmartin r 01/10/2019 11:29:35 normal.g@cc2-nlé 1

7152964 0.05672 STAT gmartin r 01/10/2019 11:29:56 normal.g@cc2-n20 1

7152965 0.05672 STAT gmartin r 01/10/2019 11:32:08 normal.g@cc2-nlg 1

7155436 0.05672 DEMULT gmartin aw 01/10/2019 15:47:12 1

7152979 0.05454 STAT gmartin aqw 01/10/2019 08:51:35 1

aw 01/10/2019 08:51:35 1

/152980 0.05454 STAT P

Job ID (unique) Job status

o . r = running
Priority of the job gw = waiting to run (no computer available)
SouthGreen |- Genomeriarest other (Eqw, dt, ...) = there is a problem

S bioinformatics platform
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From the output of GBS sequencing to the variant calling file: in command line

[ ]
11
* One file and one folder are generated:
(D A file named DEMULT.07157685
- Correspond to the Name of the job passed to the qsub
(-N DEMULT) concatenated with the unique job ID
attributed by the master computer to the command line
(here: 7157685).
- Because some programs “speak”: this file contained
what they say. We can have a look at what the program
say with the more command:
more DEMULT.07157685
[gmartinfcec?-login vefhunterGES]S more DEMULT.o715T7685
Start the demumltiplexing.
100000 reads demultiplexed
200000 reads demultiplexed
300000 reads demultiplexed
400000 reads demultiplexed
500000 reads demultiplexed
538230 reads demultiplexed
Demmltiplexing ended.
[gmartinfcec?-login vefhunterGES] S
(2 A folder named Demultiplexed
This folder was created by GBSX as we tell him to do it
with the (-0 Demultiplexed) argument.
SouthGreen [~ Genomeranest

S bioinformatics platform

Output of the demultiplexing command line. Listing the current directory:

File View Tools Help

H =3 l'_'; £ Import Database ¢® Close All Sessions

Protocel SSH ~ Host ~ Leginas Password

Multi Sessions Command -| Session

cc2—gmartin)/cc2-gmartin
[gmartinf@ccZ-login vocfhunterGBS]S$ 11 @

total 0

drwxr-xr-x 2 gmartin users 1024 Jan 11 09:19 Demultiplexed
—-rW-r--r—— 1 gmartin users 210 Jan 11 09:19 DEHULT.GTZLSTGBS@
drwxr-xr-x 2 gmartin users 1024 Jan 10 11:089 WorkShopDataset
[gmartinficc2-login vefhunterGES] %
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From the output of GBS sequencing to the variant calling file: in command line

e Listing the demultiplexed folder: A file summarizing demultiplexing

options

11 Demultiplexed

A file with demultiplexing

[gmartinfcc2-login vefhunterGES] S
total 4576

-IrWw-r—--r—— 1 gmartin users 1081
-IrWw-r—--r—— 1 gmartin users 1033
-rw-r--r—— 1 gmartin users 39239095
-rw-r--r—— 1 gmartin users 383291
-rw-r—--r—— 1 gmartin users 3936159
-rw-r—--r—— 1 gmartin users 335532
-rw-r—--r—— 1 gmartin users 373870
-rw-r—--r—— 1 gmartin users 352415
-rw-r—--r—— 1 gmartin users 378318
-rw-r—--r—— 1 gmartin users 363557
-rw-r—--r—— 1 gmartin users 381574
-rWw-r——-r—— 1 gmartin users 369568
-rWw-r——-r—— 1 gmartin users 3929&7
-rWw-r——-r—— 1 gmartin users 378680

-rWw-r——-r—— 1 gmartin users 152582
[gmartinfcc2-login vefhunterGBS] S

11 Demultiplexed . .
/ statistics

Jan 11 09:19% gbsDemultiplex.log

Jan 11 09:19 gbsDemultiplex.stats

Jan 11 0%:1%9 iaxp;i_..s_._'i:;.;z'\
Jan 11 09:19 = ell.R]
Jan 11 09:19 =
Jan 11 09%:19 =
Jan 11 09%:19 =
Jan 11 09%:19 =
Jan 11 09%:19 =
Jan 11 09%:19 =
Jan 11 05%:19 =
Jan 11 09:19 =
Jan 11 09:19 =
Jan 11 09:19 = oiE
Jan 11 09:19%9 undetermined.fastg.g

| \ A file containing reads that could
not be attributed to an accession

(i.e. sequencing error in the tag)

m @ [
H
[

o

Reads parsed according to the
accession they belong to

M o @ @ [

[ni]

HEHBEdH 38483

[ni]

* To have a look at these files:
more Demultiplexed/gbsDemultiplex. log (for example)

* But because it is boring to always put Demultiplexed/ for all file which are in the directory,
we will directly go into this directory:
cd Demultiplexed

SouthGreen GenomeHarvest

S bioinformatics platform
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From the output of GBS sequencing to the variant calling file: in command line

* The gbsDemultiplex.log file:
more gbsDemultiplex.log

B v BT i .

File  View Tools Help

4 [ Iy |60 Import Database ¥ Close All Sessions

Protocol S5H » Host - Loginas Password PuTTY Setting

Multi Sessions Command - | Sessions - Mo session

cr_2-gmartin)/cc2-gmartin ]/'cd-gmartin ]
[gmartinfcc?-login Demultiplexed]$ more gbsDemultiplex.log
Start GBSX demultiplex on Fri Jan 11 09:19:16 CET 201%

Toolkit Version: GBSX vl.1.2 GBS demultiplexer Version: GBSX vl.2
Started to open the first files, parsing of the parameters succeded.
Parameters:

First fastg file: WorkShopDataset/ReadFromTheSequencer Rl.fastg.gz

Info-file: WorkShopDataset/DemultiplexingFile.tab

Qutput directory: Demulciplexed

In- and output file are gziped: true

U=ze long file names: fal=e

Data type: GBS

Used algorithm to detect mismatches and/or indels: hammings

Used self correcting barcodes: false

Allowed mismatches in the barcode: 1]

Allowed mismatches in the enzyme: 1

Must check reads completely: true

Must keep the cutsites: true

Allowed mismatches to check the adaptor ligase: 1

Used common adaptor: AGATCGGRAAGAGCGE

Maximum distance between start of sequence and start of barcode: 4]

Used scale for the guality: I1luminal.d

Minimum length of the sequence: 1]

Eeep sequences with N as nucleotide: true

Single read demultiplexing
Use double barcodes false

Ended on Fri Jan 11 09:19:26 CET 20189
[gmartinfcc2-login Demultiplexed] $

SouthGl‘een GenomeHarvest

2 bioinformatics platform diversity, organization and dynamics
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From the output of GBS sequencing to the variant calling file: in command line

S

The gbsDemultiplex.log file:
more gbsDemultiplex.stats

M Multi PUTTY Mana

File  View Toels Help

g & Iy | £ Import Database ¢® Close All Sessions

Protocol SSH ~ Host Password

- Loginas

Multi Sessions Command ~| Sessions -

cc2—gmar‘tin)/cc2-gmartin I/cd-gmartin

PuTTY Setting Default Settings

-8

Mo session accepts command

[gmartin@cc2-login Demultiplexed]$ more gbsDemultiplex.stats

sampleID barcode enzyme total.count total .perc mismatch.0.count

samplel AACT PstI 44566 0.08280103301562529 44566 1.0 4230367 1.0 32.0
samplell CCACG BstI 44228 0.08217304869665384 44228 1.0 4198304 1.0
=amplell TATRAL BstI 44394 0.08229567285361276 443794 1.0 4204723 1.0
=zamplel? GAGCG B=tI 44376 0.08244802407892536 44376 1.0 4212401 1.0
sample2 CCAG PstI 44579 0.08282518625866266 44579 i.0 4231636 1.0 32.0
=ample3 TIGL PstI 44218 0.0821544692785328 44218 1.0 4157408 1.0 32.0
sampled GGTA PstI 44408 0.08250747821563272 44408 1.0 4215298 1.0 3z.0
=ample> ATTG PstI 44553 0.082T7768T9TT258792 44553 1.0 4229275 1.0 32.0
zsample& CGGT PstI 44319 0.0821563272207049 443179 1.0 4197549 1.0 32.0
sample? TGCG PstI 44451 0.08260594912955428 44451 i.0 4220581 1.0 32.0
=ample8 GIAT PstI 44491 0.08266168T738271742 44451 1.0 4223375 1.0 32.0
sampleS BACCA PstI 44170 0.08206528807387177 44170 1.0 4192803 1.0 3z.0

undetermined 5667 0.010528956022518254

[gmartin@cc2-login Demultiplexed]$

mismatch.0.perc basecall.count

32.0
32.0
32.0

basecall.above.30.perc basecall.qual.avg

Not very easy to read... We will load this file on our computer.
v’ For that we need FileZilla: https://filezilla-project.org/

v Install it

v Connect to your cluster account:
[ Filezila

22

Fichier Edition Affichage Transfert Serveur Faveris 7

| - FEERz 2 &k ¥ EAFN

27

Hate: cc2-login.cirad.fr Identifiant: gmartin Mot de passe: eessssssssssss  Port: 22 E]
\ \ S Double clic
A Your_ID Cluster pwd
cc2-login.cirad.fr - P
‘ Site lecal : | Ch\Users\gmartin' Desktop',
[ : © M Deckton
outhGreen GenomeHarvest
. diversity, organization and dynamic

bioinformatics platform


https://filezilla-project.org/
https://filezilla-project.org/
https://filezilla-project.org/
https://filezilla-project.org/

From the output of GBS sequencing to the variant calling file: in command line
* The gbsDemultiplex. Iog file:

[ sko/amartin@cc2-login.cirad i - FeZill - e e T ol -

Fichier Edition Affichage Transfert Serveur Favoris 7
BARKEEATA

Identifiant : Mot de passe : Port: | Connesion rapide | -]

Statut: Connexion & cc2-login.cirad fr... P
Statut: Connected to cc2-login.cirad.fr
Statut: Récupération du contenu du dossier...
Statut : Listing directory /gs7kl/home/gmartin
Statut: Contenu du dossier "/gs7kl/home/gmartin® affiché avec succés
Site local : | C:\Users\gmartim\Desktop', + | Site distant : | fgs7k1/home/gmartin -
B Desktop BN
Documents -2 gsTid
18 Downloads 22 home
' Favorites - gmartin
Nomn de fichier Taille de fi.. Typedefichier — Demigre modificat... Nomn de fichier ° Taille de .. Typedefic.. Dermiére modification  Droitsd'ac.. Propriétair... e
. bivinfo-agap Dossier de... 20/11/2018 15:52:22 drooa-xr-x gmartin us..
Divers Dossier defich... 11/01/2019 11:09:57 BPT Dossier de... 06/12/2018 09:56:48 drooa-xr-x gmartin us..
Mouveau dossier Dossier defich... 20/03/2018 11:03:25 canopy Dossier de... 11/01/2018 08:39:52 draor-xr-x gmartin us..
PahangHDvsSchizocarpa Dossier de fich... 05/10/2018 11:07:51 Chloro Dossier de ... drwnr-xr-x
| CitrusReadme.tct 945 Fichier TXT 07/01/201917:50:43 circos Dossier de ... drwnr-xr-x
desktop.ini 282 Paramétres de... 12/01/2018 08:17:57 Desktop Dossier de ... drwnr-xr-x
= draft.pdf 456867 Adobe Acroba... (05/10/201815 enthought Dossier de ... drwnr-xr-x
[ FormationGuadeloupe2019... 27775640 Présentation 11/01/2019 11:12: igv Dossier de ... drwnr-xr-x
ournal.pone.0155740.PDF 3331949 AdobeAcroba... 10/11/2017 09:37:41 Programmes Dossier de .. droa-xr-x gmartin us..
Livre 2016 Banana_+Geno. 15619560 Adobe Acroba.. R Dossier de .. drwa-xr-x gmartin us...
networlo_reference.pdf 1421082 Adobe Acrob ReadmeBack h | Dossier de .. drwr-xr-x  gmartin us..
pysam.pdf 317563 Adobe Acroba. Your Computer REFERENCES T e C uster Dossier de .. drwoa-xr-x gmartin us..
STATISTIQUES POUR STAT... 2523782 Adobe Acroba... script Dossier de... 12/12/2016 08:30:15 drwoa-xr-x gmartin us..
(]~ sFormationGuadeloupe0... 165 Présentation 11/01/2019 02 script_new_cluster Dossier de... 12/06/2018 12:45:52 drooa-xr-x gmartin u
20w Dossier de... 05/12/2016 11:02:36 Ivxrwrose roct root A
w%@ouue clic Dossier de ... /2019 15:17:59 gmartin us... 3
|_].bash_history 25986 Fichier BAS... 10/01/2019 16:40:03 gmartin us...
|_.bash_logout 33 Fichier BAS... 05/12/2016 11:02:36 gmartin us...
| .bash_profile 799 Fichier BAS... 2017 10:24:21 gmartin us...
|].bashre 124 Fichier BAS... 2016 11:02:36 gmartin us...
] .canopy_runtimes.json 163 Fichier JSON 2018 08:38:51 gmartin us...
| .enstallerdrc 2487 Fichier ENS.. 2018 08:39:52 gmartin us...
[ .esd_auth 16 Fichier ESD... 2017 16:54:55 gmartin us...
| .gitconfig 58 Fichier GIT... 2018 10:52:20 gmartin us...
| |.gnuplet_histery 5 Fichier GN.. 2017 15:46:02 gmartin us...
| .pulse-cookie 256 Fichier PUL... 25/07/2017 16:54:54 gmartin us... il
10 fichiers et 3 dossiers. Taille totale : 51 447 835 octets 22 fichiers et 39 dossiers. Taille totale : 8 648 435 octets
Serveur / Fichier local Direction  Fichier distant Taille Priorité  Statut
Fichiers en file d'attente | Transferts échoués | Transferts réussis
_ S EE File d'sttente : vide e

* Go tothe Demultiplexed folder: work =» vcfhunterGBS =» Demultiplexed

Outh Green GenomeHarvest 28
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From the output of GBS sequencing to the variant calling file: in command line

* The gbsDemultiplex.log file:
i e

A sfie//gmartin@cc2-login.cirad.fr - FileZilla
Fichier Edition Affichage Transfert Serveur Favoris 7

i - FEEF S R&® EIXFn
Héte: Identifiant : Mot de passe: Port:
Statut : Contenu du dossier "/work/gmartin/vefhunterGBS/Demultiplexed” affiché avec succés -
Statut: Cennexion & cc2-login.cirad.fr...
Statut: Connected to cc2-login.cirad.fr
Statut: Démarrage du téléchargement de /work/gmartin/vefhunterGBS/Demultiplexed/gbsDemultiplex.stats
Statut: remote:;/work/gmartin/vcihunterGBS/Demultiplexed/gbsDemultiplexstats => local:C:\Users\gmartin\ Desktop'\gbsDemultiplexstats
Statut: Transfert de fichier réussi, 1 033 octets transférés en 1 seconde i
Site local : | C:\Users\gmartim\Desktopl. ~ | Site distant : | /work/gmartin/vefhunterGBS/Demultiplexed -
Pl Desktop B 2 VARIANT_CALLING -
Documents - | vefhunterGBS
| Downloads 3 Demultiplexed @
b+ Favorites > 2 WorkShopDataset o
Nom de fichier Taille defi.. Typedefichier  Dernigre modificat... Nom de fichier ’ Taille de... Typedefic.. Dermnitre modification  Droitsd'ac.. Propriétair..
Divers Dossier de fich..  11/01/2019 11:03:57 __ ghsDemultiplexlog 1081 Document.. 11/01/201909:19:26 gmartin us..
Nouvesu dossier Dossier de fich... 20/03/2018 11:03:25 8| gbsDemutiplex.stats Fichier STA... 11/01/2019 09:18:26 gmartin us...
PahangHDvsSchizocarpa Dossier de fich...  05/10/2018 11:07:51 (&) samplelff fastq.gz 335532 Powerhrch... 11/01/201909:19:26 gmartin us...
|| CitrusReadme.tt 945 Fichier TXT 07/01/201917:50:43 @ sampfl0.R1 fastq.gz 392909 PowerArch... 11/01/201909:19:26 gmartin us...
i+ | desktop.ini 282 Paramétres de 12/01/2018 08:17:57 @ sgfblel 1Rl fastq.gz 383291 PowerArc 11/01/2019 09:19:26 gmartin us...
draft.pdf 456 867 Adobe Acroba.. 05/10/2018 15:23:21 o ” gFEamplel2.R1 fastq.gz 393619 PowerArch... 11/01/201909:19:26 gmartin us...
[E]FormationGuadeloupe2019... 27775640 Présentation..  11/01/201911:12:18 Drag and d rop/ (€] sample2.R1 fastq.gz 373870 PowerArch.. 11/01/2019 09:19:26 gmartin us...
ournal.pene0155740.PDF 3331949 Adobe Acroba... 10/11/2017 09:37:41 @;ampl?j.m.hstq.gz 352415 PowerArch... 11/01/2019 09:13:26 gmartin us...
ivre 2016 Banana_+Geno... 15619560 Adobe Acroba.. 24/11/2017 08:04:37 @samplaﬂl.m.fastq.gz 378218 PowerArch... 11/01/2019 09:19:26 gmartin us...
etworke_reference.pdf 1421082 Adobe Acroba.. 09/02/2018 17:39:46 EJ sample5.R1 fastq.gz 363557 PowerArc 11/01/2019 09:19:26 gmartin us...
ysam.pdf 317563 Adobe Acroba... 22/02/2018 13:38:09 (%] sampleb.R1 fastq.gz 381574 PowerArch.. 11/01/2019 09:19:26 gmartin us...
TATISTIQUES POUR 5TAT... 2523782 Adobe Acroba...  03/09/2017 16:09:18 @ samplel.R1.fastq.gz 369 568 PowerArch... 11/01/201909:19:26 gmartin us...
(£ - $FormationGuadeloupe20... 165 Présentation..  11/01/2019 09:17:5 [] sampleB.R1 fastq.gz 392967 PowerArch... 11/01/201909:19:26 gmartin us...
[] sampled. Rl fastq.gz 378680 PowerArch.. 11/01/201909:19:26 gmartin us...
(2] undetermined.fastq.gz 152582 PowerArch... 11/01/201909:19:26 gmartin us...
10 fichiers et 3 dossiers. Taille totale: 51 447 835 octets Sélection de1 fichier. Taille totale: 1 033 octets
Serveur / Fichier local Direction  Fichier distant Taille Priorité Statut
Fichiers en file dattente Transferts échoués Transferts réussis (1)
iy B3 File d'attente : vide *e

* Your file has been copied to your desktop.
e Open it with Excel!
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From the output of GBS sequencing to the variant calling file: in command line

* The gbsDemultiplex.log file:

LT 7~ T vvvvvvsssso-Derm

Accueil Insertion Mise en page Formules Données Revision Affichage
:_.j * CouPer Calibri 11 - A‘ A = 2% %?/" @Renmyeréla ligne automatiquement  Standard
5% Copier - )
Coller fReproduire la mise en forme G I 8- | S &-.- === ¥ @Fusionneret centrer © %v % 000 fég
Presse-papiers P Police P Alignement Pl MNombre
Al - J= | samplelD
A B C D E F G H | ] K
1 [samplelD |barcode enzyme total.count total.perc  mismatch.0. mismatch.0.| basecall.cou basecall.abo basecall.qual.avg
2 samplel AACT Psil 44566 0.08280103 44566 1 4230367 1 32
3 samplel0 CCACG Pstl 44228 0.08217305 44228 1 4198304 1 32
4 |samplell TATAA Pstl 44294 0.08229567 44294 1 4204723 1 32
5 samplel2 GAGCG Psil 44376 0.08244802 44376 1 4212401 1 32
6 sample2 CCAG Pstl 44579 0.08282519 44579 1 4231636 1 32
7 sample3 TTGA Pstl 44218 0.08215447 44218 1 4197408 1 32
8 sampled GGTA Psil 44408 0.08250748 44408 1 4215298 1 32
9 |samples ATTG Pstl 44553 0.08277688 44553 1 4229275 1 32
10 sample6 CGGET Pstl 44219 0.08215633 44219 1 4197549 1 32
11 sample? TECG Psil 44461 0.08260595 44461 1 4220581 1 32
12 sample8 GTAT Pstl 44491 0.08266169 44491 1 4223375 1 32
13 samples AACCA Pstl 44170 0.08206529 44170 1 4192803 1 32
14 lundetermined 5667 0.01052896
15
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From the output of GBS sequencing to the variant calling file: in command line

* The sampleX.R1.fastqg.gz files: For example sample2.R1.fastq.gz

zmore sample2.R1l.fastq.gz

Multi PuTTY Manage L - -
File View Tools Help

i ._j 'TH 0 Import Database ‘. Close All Sessions

Protocol S5H + Host ~ Login as Password PuTTY Setting Default Settings

Multi Sessiens Cemmand - | Sessions - Mo session accepts commanc

cc2-gmartin/]/cc2-gmartin
[gmartin@cc2-login Demultiplexed]? zmore sample?.R1.fastq.gz

EHELICS2002 0 4183:29281:29288/1
[GCAGATTGRAACATAGATATACTACTATTGCCTGTATGGTTGCAGT GACACAGTTACTTARATAGTGAAT CAGCATACCCARGTTGTATATCCE

@HELING2002 0 1:6:12/1
[GCART NGTGTCCGATCCAGATGACCGTGCATCCCACCTTCCAGAGCTTCCTCGARAATARCTACTTGCACCTIOH

+
\ msel restriction site

pstl restriction site

Adapter sequence

* Sample tags were removed from reads
* lllumina adapters are still present at the end of some read (i.e. when sequenced fragments

are shorter than illumina reads) =» These adapters should be removed as they do not belong

to the sample!

S 31
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From the output of GBS sequencing to the variant calling file: in command line

* Removing adapters and quality trimming of read.
The quality trimming is not necessary here as this is simulated reads with top quality but in reality as
sequencing quality decrease along a read this is necessary.

e For that we will use cutada pt (https://cutadapt.readthedocs.io/en/stable/guide.htmI, https://doi.org/lO.14806/ei.17.1.200)

e To load cutadapt:
— To remove already loaded modules (prevent conflicts)

module purge
e The cutadapt module

module load bioinfo/cutadapt/1.8.
module load system/python/3.4.3 €—— cutadapt also required python module

* To use cutadapt on sample2, run the command line:

gqsub -gq normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG
-0 10 -q 20,20 -f fastq -m 30 -o sample2.R1l.fastq.gz.cut.gz
sample2.R1l.fastq.gz

S 32
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From the output of GBS sequencing to the variant calling file: in command line

e Command line explanation

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o
sample2.R1l.fastq.gz.cut.gz sample2.R1l.fastq.gz

* The first part of the command line (in bold) is used by the master computer (as previously
described):

% qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

% -q normal.q: tells the master computer that we will use computer from normal queue.
s -byes: it is not important, but put it.

% -V: Tell the master computer to load the module previously loaded on the computer it will choose
to run the program

+* -N CUTADAPT: A name passed to the command line to look at its status (waiting, running or error)
on the cluster

SouthGreen [~ Genometarvest N

S bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

e Command line explanation

gsub -gq normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o
sample2.R1l.fastq.gz.cut.gz sample2.Rl1l.fastq.gz

* The part of the command line between quotation marks (in bold) is the command line that is
executed on the computer chosen by the master computer.

X/

+* cutadapt: tell that we will be using cutadapt program

+» -a CAGATCGGAAGAGCG: tells cutadapt that it should look for adapter sequence at 3’ end and that
it should remove this sequence and all that follows.

%* -0 10: If the overlap between the read and the adapter is shorter than 10, the read is not modified.
This reduces the no. of bases trimmed purely due to short random adapter matches

s -q 20,20: Trim the 5’ and the 3’ until a base quality of 20 is reached
» -f fastq : The input format file is fastq

< -m 30 : only read equal or greater than 30 bases will be conserved
s -0 sample2.R1.fastq.gz.cut.gz: Name of the output file

» sample2.R1.fastq.gz: Name of the file processed by cutadapt

SouthGreen GenomeHarvest

S bioinformatics platform



From the output of GBS sequencing to the variant calling file: in command line

* Outputs: To visualize new file generated, list the files in the repository:

11

File  View Tools Help

: W= @ 0 Import Database % Close All Sessions

Protocol 55H » Host - Login as Password Two files have been generated:
Multi Sessions Command ~| Sessions -
B <c2-grarte (@ The CUTADAPT.oxxxxxxx file

[gmartinfcc2-login Demultiplexed]$ 11 L.
total 4932 @ containing what cutadapt told
-rWw-r—-—-r—— 1 gmartin users 1602 Jan 11 15:01 CUTADARPT.oT7159%67 . . .
—-rw-r--r—— 1 gmartin users 1081 Jan 11 09:19 gbsDemultiplex.log us Whlle It was executlng
—-rW-r—-—-r—— 1 gmartin users 1033 Jan 11 09:19 gb=sDemultiplex.=stats
—-rWw—-r——r—— 1 gmartin users 352909 Jan 11 09:19 =samplell0.BEl.fastg.g=
-rw-r--r-- 1 gmartin users 383291 Jan 11 09:19 =samplell.Bl.fastg.g=
—-rWw-r——-r—— 1 gmartin users 3893619 Jan 11 09:19 =amplel?. Bl .fastg.g=
—-rw-r——-r—— 1 gmartin users 335532 Jan 5 ] B3ta.g=
—ru-r--r-- 1 gmartin users 373870 Jan a.q7 @ @ The sample2.R1.fastq.gz.cut.gz
—CW-r——-r—— 1 gmartin users 357144 Jan 5 .JZ.Ccut . gz .. .
~rw-r--r-- 1 gmartin users 352415 Jan a.qz containing filtered read
-rW-r—-—-r—— 1 gmartin users 378318 Jan 3 g.9z=
—-rw-r——-r—— 1 gmartin users 363557 Jan 5 .32
—-rW-r—-—-r—— 1 gmartin users 3815374 Jan = q.g9z=
-rWw—-r——r—— 1 gmartin users 3659568 Jan F=: g.9zZ
-rw-r--r-- 1 gmartin users 3929&7 Jan = .92
-rWw—-r——r—— 1 gmartin users 378680 Jan 3 g.g9z=

—-rw-r——-r—— 1 gmartin users 152582 Jan
[gmartin@cc2-login Demultiplexed] $
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From the output of GBS sequencing to the variant calling file: in command line

 The sample2.R1.fastqg.gz file before cutadapt:

zmore sample2.R1l.fastq.gz
B \iult PuTTY Manage S -

File  View Tools Help
= | = @ 0 Import Database ® Close All Sessions

Protocol SS5H + Host - Login as Password PuTTY Setting Default Settings
- Sessions - Mo session accepts commanc

Multi Sessions Command
| Adapter sequence

ch—gmartin/]/ct:Z—gmartin
[gmartin@ec?-login Demultiplexed]$ zmore sample2?.Rl.fastg.gz

@HELID52002 0 4183:29281:29288/1
(TGCAGRITIGAAACATAGATATACTACTATTGCCTGTATGGT IGCAGTGACACAGTTACT TAAATAGT GARTCAGCATACCCARGTTGTATATCCG

oy

+
............... N A AR AR A AR AR AR AR AR AR AR AR AR AN A A A AR AR AR AR AR AR AR AR AR AR AN AAAAAAARA AR AR AAAAAAADNAR
@HELIOS2002 0 1:6:12
[TGCAGEEAGTGTCCEATCCAGATGACT Y ATCCCACCTTCCAGAGCTTCCTCGAARATAACTACTTGCACCTTCIT TACAGAT CGGARGAGCE
+

AN AARAARAAAAAAAAAAARAAAAARAAARAARAAAAAAARAAARN RS AR RN

msel restriction site

* And After cutadapt pstl restriction site

zmore sampleZ.Rl.fastq.gz.cut.gi///

File  View Tools Help

g = Iy | £ Import Database ® Close All Sessierfe
Protocel 55H - Host = Login as Password PUTTY Setting Defadlt Settings
-| Sessions - Mo session pEcepts comma

Multi Sessions Command

........... N W R W s W W W W W W s s s s A W W W s s s s e

BHELIOSM02 0 1:6:12/1
TGCAGT TAGTGTCCGATCCAGATGACCGTGCATCCCACCTTCCAGAGCTTCCTCGARRATARCTACTTGCACCTICTTTE

36

uth Green GepomeHarvestJ
‘b diversity, organization and dynamics

#+* bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

e The CUTADAPT.oxxxxxxx file:

zmore CUTADAPT . OXXXXXXX
(PSR R R

File View Tools Help
i 7 i 2 Import Database ¢® Close All Sessions

Protocol SSH - Host ~ Login as

Multi Sessions Command

Password

- | Sessions T

PUTTY Setting Default Settings

Mo session accepts command

This is cutadapt 1.8 with Python 3.4.3

Command line parameters: -a CAGATCGGAAGAGCG -0 10 -g 20,20 -f fastg -m 30 -o sample2.Rl.fastg.gz.cut.gz sample2.Rl.fastg.gz

Trimming 1 adapter(s) with at most 10.0% errors im single-end mede ...

Finished in 0.87 = (20 us/read; 3.07 M reads/minute).

=—— Summary =——
Total reads processed: 44,579

Reads with adapters: 4,602 (10.3%)
Reads that were too long: 0 (0.0%)
Reads written (passing filters): 44,579 (100.0%)
Total basepairs processed: 4,231,636 bp
Quality-trimmed: 0 bp (0.0%)
Total written (filtered): 4,172,056 bp (98.6%)
=== Adapter 1 =—

Sequence: CAGATCGGAAGAGCG; Type: regular 3'; Length:

No. of allowed errors:
0-9 bp: 0; 10-15 bp: 1

15; Trimmed: 4602 times.

Bases preceding removed adapters:

A: 89.8%

C: 0.0%

G: 0.1%

T: 0.0%

nonefother: 0.1%
WARNING:

The adepter is preceded by "A" cxtremely often.
The provided adepter sequence may be incomplete.

To fix the problem, add "A" to the beginning of the adapter sequence.

Overview of removed sequences

length count expect max.err error counts
] 956 0.2 0 0 956
10 762 0.0 1 747 15
11 483 0.0 1 469 14
12 512 0.0 1 488 14
13 362 0.0 1 354 8
14 178 0.0 1 178
15 210 0.0 1 206 4
1s 228 0.0 1 222 &
17 228 0.0 1 218 8
18 137 0.0 1 181 &
19 275 0.0 1 262 13
22 52 0.0 1 48 4
23 17 0.0 1 17

24 13 0.0 1 18 1
25 45 0.0 1 45

26 50 0.0 1 46 4
28 13 2.0 1 11 2
30 17 0.0 1 17
WARNING:

One or more of your adapter sequences may be incomplete.

Please see the detailed output above.

SouthGreen GenomeHarvest

=== bioinformatics platform sity, organization and dynamic

There is a warning saying that maybe the
adapter sequence is incomplete because
very often (99.8% of cases), when an
adapter is found, the “A” base was found
just before...

This is normal because just before the
adapter we have our msel restriction site
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From the output of GBS sequencing to the variant calling file: in command line

e This command line should be adapted and executed for each sample:

qsub
qsub
qsub
qsub
qsub
qsub
qsub
qsub
qsub
qsub
qsub
qsub

-q
-q
-q
-q
-q
-q
-q
-q
-q
-q
-q
-q

normal.
normal.
normal.
normal.
normal.
normal.
normal.
normal.
normal.
normal.
normal.
normal.

-b yes
-b yes
-b yes
-b yes
-b yes
-b yes
-b yes
-b yes
-b yes
-b yes
-b yes
-b yes

D00 000000000

-V
-V
-V

-N
-N
-N
-N
-N
-N
-N
-N
-N
-N
-N
-N

CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT
CUTADAPT

cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt
cutadapt

-a
-a
-a
-a
-a

CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG
CAGATCGGAAGAGCG

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

10
10
10
10
10
10
10
10
10
10
10
10

-q
-q
-q
-q
-q
-q
-q
-q
-q
-q
-q
-q

20,20
20,20
20,20
20,20
20,20
20,20
20,20
20,20
20,20
20,20
20,20
20,20

-f
-f
-f
-f
-f
-f
-f
-f
-f
-f
-f
-f

fastq
fastq
fastq
fastq
fastq
fastq
fastq
fastq
fastq
fastq
fastq
fastq

30
30
30
30
30
30
30
30
30
30
30
30

-0
-0
-0
-0
-0

samplel0.R1l.fastq.gz.cut.gz samplel@.R1l.fastq.gz
samplell.R1l.fastq.gz.cut.gz samplell.R1l.fastq.gz
samplel2.R1l.fastq.gz.cut.gz samplel2.R1l.fastq.gz
samplel.R1.fastq.gz.cut.gz samplel.Rl.fastq.gz
sample2.R1l.fastq.gz.cut.gz sample2.R1l.fastq.gz
sample3.R1.fastq.gz.cut.gz sample3.Rl.fastq.gz
sampled4.R1.fastq.gz.cut.gz sampled4.Rl.fastq.gz
sample5.R1.fastq.gz.cut.gz sample5.R1l.fastq.gz
sample6.R1.fastq.gz.cut.gz sample6.R1l.fastq.gz
sample7.R1.fastq.gz.cut.gz sample7.Rl.fastq.gz
sample8.R1.fastq.gz.cut.gz sample8.Rl.fastq.gz
sample9.R1.fastq.gz.cut.gz sample9.Rl.fastq.gz

* This is relatively easy when we have few files but when this should be done on hundreds of
files it is a bit annoying... This can be solved with “for” loop in bash programing!

* Here is the command line for our example (advanced programing!):

for 1 in *.fastq.gz

do gqsub -gq normal.q -b yes -V -N CUTADAPT cutadapt -a
CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -0 $i.cut.gz $i

done

SouthGreen

S bioinformatics platform

GenomeHarvest
diversity, organization and dynamics

38



From the output of GBS sequencing to the variant calling file: in command line

e This command line should be adapted and executed for each sample:

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o samplel@.Rl.fastq.gz.cut.gz samplel@.R1l.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o samplell.Rl.fastq.gz.cut.gz samplell.R1l.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o samplel2.Rl.fastq.gz.cut.gz samplel2.R1l.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o samplel.R1l.fastq.gz.cut.gz samplel.Rl.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample2.R1l.fastq.gz.cut.gz sample2.Rl.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample3.R1l.fastq.gz.cut.gz sample3.Rl.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sampled4.R1l.fastq.gz.cut.gz sampled4.Rl.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample5.R1l.fastq.gz.cut.gz sample5.Rl.fastq.gz

gqsub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample6.R1l.fastq.gz.cut.gz sample6.Rl.fastq.gz
sub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample7.Rl.fastq.gz.cut.gz sample7.Rl.fastq.gz

q q q y P q 20, q p q.8 g P q.8
sub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample8.Rl.fastq.gz.cut.gz sample8.Rl.fastq.gz

q q q y P q 20, q p q.8 g P q.8
sub -q normal.q -b yes -V -N CUTADAPT cutadapt -a CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -o sample9.Rl.fastq.gz.cut.gz sample9.Rl.fastq.gz

q q q y P q 20, q p q.8 g P q.8

 This is relatively easy when we have few files but when this should be done on hundreds of
files it is a bit annoying... This can be solved with “for” loop in bash programing!

* Here is the command line for our example (advanced programing!):

Initiation of a loop: For all files in the folder finishing by
for i1 in *.fastq.gz « “fastq.gz”...

ll 14 [{H ”

Their name is sequentially stored in a variable “i”, and, for each values “i” (each read sample files), the
cutadapt command line is executed on the file recorded in the variable i ($1) and the output is stored in a
file called i+”.cut.gz” ($i.cut.gz).

For example wheni=samplel0.R1.fastq.gz : $i.cut.gz = samplel@.Rl.fastq.gz.cut.gz

do gqsub -gq normal.q -b yes -V -N CUTADAPT cutadapt -a
CAGATCGGAAGAGCG -0 10 -q 20,20 -f fastq -m 30 -0 $i.cut.gz $i

/ Tell that this is the end of the loop
done

g outh Green Gezlm:u:m:..'Ha‘r\.resltJ
diversity, organization and dynamics
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From the output of GBS sequencing to the variant calling file: in command line

Fil
i

Listing the files in the folder:
11

e View Tools

E &

Protocol SS5H

Import Database

Help

~ Host

Multi Sessions Command

cc2-gmartin/]/cc2-gmartin

&¥ Close All Sessions

~ Loginas

Password

Sessions -

[gmartinf@cc2-login Demultiplexed]$ 11

total 9008

—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-—r—r—— 1
—rw-r--r—— 1
—rw-r-—r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-—r——r—— 1
—rw-r--r—— 1
—rw-r——r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-—r—r— 1
—rw-r--r—— 1
EEr=iE=—ie== il
—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
Fr=ie=—te== dl
—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
Ela=ie==fe== dl
—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-—r—r—— 1
—rw-r--r—— 1
—rw-r-—r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-—r——r—— 1
—rw-r--r—— 1
—rw-r——r—— 1
—rw-r--r—— 1
—rw-r--r—— 1
—rw-—r—r— 1

—rw-r--r—— 1

[gmartinfcc2-login Demultiplexed]$

So
g

gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin

uthGreen

bioinformatics platform

users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users
users

Gep

le02
lg22
1615
1631
1617
1602
1614
lelé
le08
1629
1628
lelé
1637
1606
1081
1033
392908
374413
3g3281
367140
3936189
375317
335532
320846
373870
257144
352415
335123
378318
362025
263557
350704
381574
364721
369568
355781
392967
374051
378680
362673
152582
150326

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

omeHarvest

diversity, organization and dynamics

dse
dse
dse
ASE
dse
bt
dse
dse
e
dse
bt
dse
dse
It
09:
09:
09:

o1
T
T
59
T
5
T
T
54
T
T
T
T
59
1a
pi:}
1a

CUTADAPT.
CUTADAPT.
CUTADAPT.
CUTADAPT.
CUTADAPT.
CUTRADAFT.
CUTADAPT.
CUTADAPT.
CUTADAPT.
CUTADAPT.
CUTRDLFT.
CUTADAPT.
CUTADAPT.
CUTADAPT.

07158967
o7160557
07160558
07160559
o7160560
07160561
07160562
07160563
07160564
07160565
07160566
o7160567
07160568
oT160569

gbsDemultiplex.log

gbsDemultiplex.stats

A CUTADAPT.oxxxxxxx file has been
generated per sample

A filtered fastq file per sample has been
generated per accessions



From the output of GBS sequencing to the variant calling file: in command line

*  We will use vcfHunter program which is installed on the AGAP cluster under module
“vcfhunter”

 To load this module run the command line:

module purge
module load bioinfo/vcfhunter/1.0.0

 The module is now loaded. This can be verified with de following command line:

module list

File  View Tools Help
b =} @ 0 Import Database % Close All Sessions

Protocol SSH - Host| |v|Logir| as Password PuTTY Setting Default Settings = g

Multi Sessions Command -| Sessions = Mo session accepts command

ch-gmartin)/chgmartin ]/ccz—gmartin I/ccz-gmartin ]
[gmartin@cc2-login work]$ module load bioinfo/vcfhunter/1.0.0
[gmartin@ccZ-login work]$ module listc
Zurrently Loaded Modulefiles:

1) compiler/gcc/4.9.2 4) bioinfo/bamtools/2.3.0 7) mpi/openmpi/f1.6.5 10) bioinfo/samtools/1.2 13) = .1
2) system/python/3.4.3 5) bioinfo/gdal/1.9.2 8) bioinfo/gs3/20160920 11) system/java/jres 14) bioinfo/vcfhunter/1.0.0
3) bioinfo/bwa/0.7.12 6) bioinfo/gec=s/3.4.2 9) bioinfo/R/3.2.2 12) bioinfo/picard-tools/2.7.0

[gmartinfcc2-login work]$ I

* \We can see that the vcfhunter module is loaded as well as several other modules which wiill
be used by vcfthunter
SouthGreen |- Genometarvest .

S bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

 We are going to work in a new folder for vcfHunter. This is not necessary but for file ordering,
this will be better. But first where are we? To answer this question we use a simple

command:
pwd

B Multi PUTTY Manager ¥

File  VWiew Tools Help

1= I |2 Import Database (® Close All Sessions
Protocol S5H - Host + Login as
Multi Sessions Command This locate the path where you are when you
cc2-gmartin " cc2-gmartin execute the pwd command. Instead of “gmartin”, you
v e ey W l/ should have your login ID

[gmartin@cc2-login Demultiplexed] §

* From there we want to go back to vcfthunterGBS folder. There are two possibility:

cd /home/Your_ID/work/vcfthunterGBS
\ change directory to
Or /home/Your_ID/work/vcfhunterGBS

cd . "®~_ Change directory to one folder before. And

one folder before there is vcthunterGBS
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From the output of GBS sequencing to the variant calling file: in command line

* Where are we now?

B Multi PUTTY Manager
pwd File View Tools Help

g = i |0 Import Database ¥ Close All Sessions

Protocol SSH ~ Host ~ Login as Password

Multi Sessions Command - | Sessions

cd-gmartin/cc?-gmartin ]/cd-gmartin

[gmartinfccZ-nle vcfhunterGES] S pwd
Shome/gmartin/work/vefhunterEES
[omartin@cc?-nle vefhunterGBS] S

* Now we create the new folder
mkdir Mapping
* And we go into this folder

cd Mapping

SouthGreen =

S bioinformatics platform




From the output of GBS sequencing to the variant calling file: in command line

* At this stage, we have 12 fastq files:
v One for each samples, which comprised cleaned/filtered reads.

v’ These files are located in a folder named Demultiplexed, located
/home/Your_ID/work/vcfhunterGBS

* To run vcfHunter program, we also need an additional file which contained the reference
seguence (in fasta format), on which we will align the reads. This file is already present in the
WorkShopDataset folder located here:

/home/Your ID/work/vcfhunterGBS/WorkShopDataset. This file is named Ref.fasta (ltis
the folder you copied at the beginning of this exercise).

e Because at this time we are in the Mapping folder loacted
/home/Your ID/work/vcfhunterGBS/Mapping, to have a look at this file we should go back
from one folder (. .) to enter the WorkShopbDataset folder and then access to Ref.fasta

file. Thus, to have a look at this file:
more ../WorkShopDataset/Ref.fasta

M Multi PuTTY Manager

Fle View Too Help Standard fasta format with each sequences beginning
W= I | £ Import Database ¢® Close All Sessions . wuon
| with a “>”+sequence name(l), followed by DNA
Protocol S5H = Host - Login as Passwi
Multi Sessions Command Sequence@.
. cc2-gmartin/]/cc2-gmartin ]/cc2-gmartin
@}chIOQ
TTATGGATCATCACCGCCGRATAGTARAGRAGGTGCARGTAGTTATTTTCGAGGRAGCTC
TGEAAGGTGEGAT GCACGETICTTCTGGAT CGGACACTAGCTGCAGAGACCTCCCATCTAR
TCGTGARGCATCTGCAGRAGGTTTGTATTTGCTTITICTGCARRATGTTICTAGTGTTIGTT
ATGTTTTAGGATAATARATTTATGTTTTGACACTTGCARATGGTTTACTATTTATTATTGST
~ 44
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From the output of GBS sequencing to the variant calling file: in command line

 The sample fastq read file and reference fasta files should be passed recorded in a
configuration unique file which will be given to vcfHunter program.

* For this example, the configuration file (GBSCalling.conf) has already been created can be
found here: /home/Your ID/work/vcfhunterGBS/WorkShopDataset. To have a look at this

file and because we are in the Mapping folder we just created:
more ../WorkShopDataset/GBSCalling.conf

A [Reference] section locating [ Mt Ty Mansge —

how to access reference fasta. | File View Tooks Help

g 5 R Import Database ¥ Close All Sessions

Protocol S5H - Host ~ Login as Password

Multi Sessions Command

A [Libraries] section locating how to access sample cc2-gmartin }” cc2-gmartin | cc2-gmartin

[gmartinfcc?2-nlé Mapping]lf more ../WorkShopDataset/GBSCalling.conf
[Reference]

fastq reads files and additional information to

Lib0%
Libl0

59 ../Demultiplexed/sampled.Rl.fastg.gz.cut.gz 2
510 ../Demultiplexed/samplel0.Rl.fastg.gz.cut.gz 2

. genome = ../WorkShopDataset/Ref.fasta

Sample' # [Libraries]

@ Unique |D for each fastq L::LbOIL = 51 . .,’DemJlt::Lplexed,’samplel.Rl.fastq.gz.cut.gz 2

. . Lik0D2 = 52 ../Demultiplexed/sample2.Rl.fastg.gz.cut.gz 2

@sample Name (Name that WI" appear N the VCf) Libk03 = S3 ../Demultiplexed/sample3.R1.fastqg.gz.cut.gz 2

. Lib04 = S4 ../Demultiplexed/sample4.Rl.fastg.gz.cut.gz 2

@ HOW tO access tO the faStq read f||e Lib05 = 55 ../Demunltiplexed/sample5.Rl.fastg.gz.cut.gz 2

. . Lib0& = 56 ../Demultiplexed/sample6.Rl.fastg.gz.cut.gz 2

@ACCQSS'O“ pIOIdy Lik07 = 57 ../Demultiplexed/sample7.Rl.fastg.gz.cut.gz 2

Lib08 = S8 ../Demultiplexed/=sampleg&.Rl.fastqg.gz.cut.gz 2

Libll 511 ../Demultiplexed/samplell.Rl.fastg.gz.cut.gz 2

¢ POSSible to generate this file With a Ioop for Libl2z = 512 ../Demultiplexed/samplel2.Rl.fastqg.gz.cut.gz 2
Those who want to try!
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From the output of GBS sequencing to the variant calling file: in command line

* One last thing before using vcfHunter module: This program has several programs, we will
use process_reseq_1.0.py program which have several options, to have access to a
description of these options, you can try the following command line:

process reseq_1.0.py -h

File View Tools Help

4 (7 [ | Import Database ¢® Close All Sessions

Protocol SSH - Host + Login as Password

Multi Sessions Command ~| Sessions ~

cc2-gmartin }cc2-gmartin | cc2-gmartin |

[Usage: python process_reseq 1.0.py [options]

Program designed by Guillaume MARTIN

This

PuTTY Setting Default Settings

-8

No session accepts command

guillaume.martin@cirad.fr

program go through all steps needed to call SNP from filtered fastg file

Options:

-n,
==

-

a

ioinformatics

SouthGreen

--help
CONF, -—conf=CONF

show this help message and exit
% configuration file containing path to references
fastg files.The conf file should contain 2 sections
([Libraries] and [Reference]) and 2 additional ones
([Mapping], [Variant]).

[Libraries] section should look like as follows
[Libraries]

1ibl = genome _name path_to matel path to_mate2 ploidy
1ib2 = genome name path_to_single ploidy

[Reference] section should look like as follows
[Reference]
genome = path to_the reference sequence
[Variant] section may contain 4 options and should
look like
[Variant]
indel = path to vcf of known indels
snp = path to vcf_of_known_ SNPs
HCopt = additional options to pass to HaplotypeCaller
UselUnifiedGenotyperForBaseRecal = yes or no (if not
filled default = no)
-—thread=THREAD
Max number of acceasions treated at the same time
(integer), [default: 1]
——queue=QUEUE
Queue to use if SGE is installed on your machine. Do
not f£fill otherwise, [default: none]
—-—prefix=PREFIX
Prefix for output bam and vcf containing all
libraries. [default: A1l 1ib]
—-outgzip=0OUTGZIP
Output files in gzip format.
——keepUn=KEEPUN
Keep unmapped reads in a file.
—-chrom=CHROM
Chromosomes to work with (only for step £). If "all",
all chromosomes wWill be used for calling. Either: a
list of chromosome names separated by ":" [Default:
all]
——steps=STEPS
& string containing steps to perfarm:
a: Bligning libraries

THRERD,

QUEUE,

PREFIX,

OUTGZIE,
[Default: n]
KEEPUN,
[Default: n]
CHROM,

STEPS,

(From mapping to SNP calling).

Several options

b: Removing duplicates o
Indel realignment

Bases recalibration

Allele counting

Genotype calling

GenomeHarvest
i

diversity, organization and dynarm

platform

Reference index : BWA

aceession 1 accession x accession n

—_— r v

g\ [z AW g\ g

£ & 2l £l &

S| R N Sl

T ] ves ) 9 ee o} o

] & 5 ® ] ]

E E E E E E

e T

( BWA ] ( BWA ] e BWA

\ /

\

( Samtaols : Removing unmapped read

( Picard tools : Merge

Picard tools : Merge

Removing duplicates: .
MarkDuplicates Picard Tools
Raalign around indels:
RealignerTargetCreator
& IndeiRealigner

Base recalibration:
UnifiedGenotyper or
HaplotypeCaller
& VariantFiltration
&SelectVariants &
BaseRecalibrator

Count allele coverage:
bam-readcount

GATK

Removing duplicates:
MarkDuplicates
Realign around indels:

RealignerTargetreator
& indelRealigner

Base recalibration:
UnifiedGenotyper or
HaplotypeCaller
& VariantFiltration
&SelectVariants &
BaseRecalibrator

Count allele coverage:
bam-readcount

create_pseudo_VCF

{ Merging VCF

based on binomial probabili
inct

B —
Vef file

Distinct steps: which will be performed
sequentially for better explanation

Step a

Step b

Step ¢

Step d

Step e

Step f

Stepg



From the output of GBS sequencing to the variant calling file: in command line

* Running read mapping process
gsub -q normal.q -1 mem_free=12G -b yes -V -N GBSa "process reseq 1.0.py -c
. . /WorkShopDataset/GBSCalling.conf -p GBSset -s a -t 1"

* The first part of the command line (in bold) is used by the master computer (as previously
described):

s qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

% -q normal.q: tells the master computer that we will use computer from normal queue.

» -l mem_free=12G: precise that the program will use 12G of RAM (so the master computer will
check that it is available on the computers). This is necessary because this step will use java
program and this will prevent errors...

s -byes: itis not important, but put it.

» -V: Tell the master computer to load the module previously loaded on the computer it will choose

% -N GBSa: A name passed to the command line to look at its status (waiting, running or error) on the
cluster
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From the output of GBS sequencing to the variant calling file: in command line

* Running read mapping process
gsub -g normal.q -1 mem_free=12G -b yes -V -N GBSa "process_reseq_1.0.py -c
. /WorkShopDataset/GBSCalling.conf -p GBSset -s a -t 1"

* The part of the command line between quotation marks (in bold) is the command line that is

executed on the computer chosen by the master computer:
process_reseq_1.0.py: We will use process_reseq_1.0.py program

-c ../WorkShopDataset/GBSCalling.conf: Locates the configuration file
-p GBSset: A prefix for final output file

-s a: Tell the program that we will perform step “a” of the workflow

R/ R/
0’0 0’0

R/
0’0

R/
0’0

s -t 1: Tell the program that only one processor is available. This means that each accessions will be
treated sequencially

L\ outh Green GeRRT\QHarvest N "
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From the output of GBS sequencing to the variant calling file: in command line

e Listing the files generated:
11

B Multi PuTTY f'u-'la-.u':u'-agerq~

File  View Tools Help
= &= IT; Import Database (® Close All Sessions

Protocol S5H ~ Host -

Multi Sessions Command

cc2-gmartin/Vcc2-gmartin ]/-cd-gmartin

Login as

The GBSa.oxxxxxxx file containing what
process_reseq_1.0.py told us while it was
executing

Passwic

[gmartinfcc2z-nZ2 Mapping]s 11

GBESa.oTl186205 /

cotal 16

-rwWw-r——-r—— 1 gmartin users 13345 Jan 15 08:07

drwxr-xr-x 3 gmartin users 1024 Jam 15 08:06 51 ™)

drwEr-xr-x 3 gmartin users 1024 Jan 15 08:0&6 510

drwar-xr-x 3 gmartin users 1024 Jan 15 08:07 511 A folder for each acceSSion. Which
drwxr-xr-x 3 gmartin users 1024 Jan 15 08:06 512 o o

Aruxr-xr-x 3 gmarcin users 1024 Jan 15 08:06 52 contained several items. To have a look at
drwxr-xr-x 3 gmartin users 1024 Jan 15 08:0& 53 e

drwxr-xr-x 3 gmartin users 1024 Jan 15 08:07 54 these Items’ for example for Sl

drwxr-xr-x 3 gmartin users 1024 Jan 15 08:07 55 accession:

drwxr-xr-x 3 gmartin users 1024 Jan 15 08:0&6 56

drwxr-xr-x 3 gmartin users 1024 Jan 15 08:0&6 57 11 Sl

drwxr-xr-x 3 gmartin users 1024 Jan 15 08:0& 58 ‘_

drwxr-xr-x 3 gmartin users 1024 Jan 15 08:0&6 59 : . s _a°
[gmartin@cc2-n2 Mapping]$ 11 51 ‘---------..-.--1.-.----“" Read mapplng StatIStIcs
I A .bai file: is an index of a bam file for

-rw—-r——r—— 1 gmartin users 35028 Jan 15 08:06
-r'w-r——-r— 1 gmartin users 1016 Jan 15 08:06
-rw-r——r—— 1 gmartin users 566371 Jan 15 08:06
drwxr-xr-x 2 gmartin users 1024 Jan 15 08:06

[gmartin@cc2-n2 Mapping]®

SouthGreen GenomeHarvest

S bioinformatics platform

1ib0l.=zam.=tat

51 merged.bai 4= computation performance

51 merged.bam
STATS

\ A .bam file: contained sample 1 reads

aligned onto the reference

A folder containing read and alignment
statistics



From the output of GBS sequencing to the variant calling file: in command line

e Listing one of the stat folder:
11 S1/STATS/

File View Tools Help
= ] Import Database ¢® Close All Sessions
Protocol S5H - Host - Loginas Password

Multi Sessions Command

cc2-gmartin I/ccz—gmartln)/cc}gmartin]
[gmartin@cc2-login Mapping]$ 11 51/STATS/

total 184

—rw-r—-r-- 1 gmartin users 4033 Jan 15 08:06 acgt-cycles.gp
—IW-r—-r—- gmartin users 16578 Jan 15 08:06 acgt-cycles.png
—IW-r—-r—- gmartin users 536 Jan 15 08:06 coverage.gp
—rw-r--r-- 1 gmartin users 9146 Jan 15 08:06 coverage.png
—rw-r—-r—— 1 gmartin users 1894 Jan 15 08:06 gc-content.gp
—rw-r—-r-- 1 gmartin users 12690 Jan 15 08:06 go-content.png
—IW-r—-r—- gmartin users €07 Jan 15 08:06 indel-cycles.gp

~TW-r—-r——

gmartin users 11337 Jan 15 08:06 indel-cycles.png
gmartin users 747 Jan 15 08:06 indel-dist.gp
gmartin users 11554 Jan 15 08:06 indel-dist.png
gmartin users 4308 Jan 15 08:06 index.html
gmartin users 2011 Jan 15 08:06 mism-per-cycle.gp
gmartin users 9157 Jan 15 08:06 mism-per-cycle.png
gmartin users 2768 Jan 15 08:06 guals2.gp
gmartin users 5448 Jan 15 08:06 gualsZ2.png
gmartin users 22887 Jan 15 08:06 gquals3.gp
gmartin users 12646 Jan 15 08:06 gual=s3.png
gmartin users 1223 Jan 15 08:06 guals.gp

gmartin users 9473 Jan 15 08:06 guals-hm.gp
gmartin users 3420 Jan 15 08:06 guals-hm.png

1 gmartin users 5263 Jan 15 08:06 guals.png
[gmartin@cc2-login Mappingl$

* Several files are generated but one
summarize all of them: the one named:
index.html

e Thisis an html file readable by firefox. To

have a look at this file:
firefox S1/STATS/index.html
e This command open a firefox window:

S e e e e e e N I N N S N S

SQUthGreen GenomeHarvest
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From the output of GBS sequencing to the variant calling file: in command line

« Listing one of the stat folder: —
11 S1/STATS/

File  View Tools Help

4 (5 [y |02 Import Database (¥ Close All Sessions |

file:///work/gmartin/vcfhunterGBS/Mapping/S1/STATS/index.html

Protocal SSH ~ Host - Login as Password

Multi Sessicns Command T i

cc2-gmartin | cc2-gmartin }"cc2-gmartin |

[gmartin@cc2-login Mappingl]$ 11 S1/STATS/ 2 i ‘

total 184 s r e B Gl gl 27 TR
—rw-r--r—— 1 gmartin users 4033 Jan 15 08:06 acgt—cycles.gp

—rw-r--r-- 1 gmartin users 16978 Jan 15 08:06 acgt-cycles.png LS SO s

-rw-r--r—-- 1 gmartin users 536 Jan 15 08:06 coverage.gp
-rw-r--r—-—- 1 gmartin users 8146 Jan 15 08:06 coverage.png
—rw-r--r—— 1 gmartin users 1894 Jan 15 08:06 gc—content.gp |-
—rw-r--r-- 1 gmartin users 12690 Jan 15 08:06 gc-content.png |
-rw-r--r—-- 1 gmartin users 607 Jan 15 08:06 indel-cycles.gp l'
-rWw-r--r—-—- 1 gmartin users 11337 Jan 15 08:06 indel-cycles.png
—rw-r--r—— 1 gmartin users 747 Jan 15 08:06 indel-dist.gp
-rw-r--r-- 1 gmartin users 11554 Jan 15 08:06 indel-dist.png
-rw-r--r—-—- 1 gmartin users 4308 Jan 15 08:06 index.html
-rw-r-—-r—— 1 gmartin users 2011 Jan 15 08:06 mism-per-cycle.gp
—rw-r-—r—— 1 gmartin users 9157 Jan 15 08:06 mism—per-cycle.png
—rw-r--r-- 1 gmartin users 2768 Jan 15 08:06 gquals2.gp
-rw-r--r—-—- 1 gmartin users 5448 Jan 15 08:06 qualsZ.png
-rWw-r-—-r—— 1 gmartin users 22887 Jan 15 08:06 gquals3.gp
—rw-r--r—— 1 gmartin users 12646 Jan 15 08:06 guals3.png 3
—rw-r--r—- 1 gmartin users 1233 Jan 15 08:06 quals.gp [
-rw-r--r—-- 1 gmartin users 8473 Jan 15 08:06 gquals-hm.gp '—
-rWw-r--r—— 1 gmartin users 3420 Jan 15 08:06 guals-hm.png
—rw-r--r—— 1 gmartin users 5263 Jan 15 08:06 guals.png
[gmartin@cc2-login Mapping]$

* Several files are generated but one —
summarize all of them: the one named: ! X
index.html e

e Thisis an html file readable by firefox. To Roads

have a look at this file: total: 44,566
filtered: 0 (0.0%)

'Fi r‘e‘FOX Sl/STATS/indeX . html non-primary: 0

 This command open a firefox window: o o SO

zero MQ: 0 (0.0%)
avg read length: 93
Bases

total: 4,170,151 (99.2%)
mapped: 4,135,266
error rate: 1.73%

SouthGreen GenomeHarvest
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From the output of GBS sequencing to the variant calling file: in command line

* The alignment file (bam format): These file are compressed binary files (easier to use by
programs) but not directly readable for human... These file can still be observed with the

samtools program with the command line:
samtools view -h S1/S1 _merged.bam | more

\ J
Convert the bam is sam format \ Rea.d th's conv.erted
(readable by human) file line by line

Mapping quality Read sequence

Read position .
Header containing information on: Read quality

- reference sequences
H 4 5 [ o0 Import Database ¥ Close All Sessions
- Allgner used Protocol SSH ~ Host - Loginas Password PuTTY Setting Default Settings = [E3

Multi Sessions Comman d Sessions ~ No session accey pts comman d

File View Tools Help

cc2-gmartin } cc2-gmartin | cc2-gmartin
[gmartin@cc2-n2 Mapping]$ samtools view -h 51/S1lffmerged.bam |

@HD VN:1.5 GO:none 50:coordinate
8sQ SN:chr02 LN:100001
8s5Q 5N:chr0l LN:100001
8sQ 5N:chr03 LN:100001
@RG ID:51 SM:S1 LB:S1  PU:whatever PL: ILLUM
@eG ID:bwa PN:bwa WVN:0.7.12-r1039 CL:bgk mem -t ../WorkShopDataset/Ref.fasta -R @RG SM:S1 1LB:S1  PU:whatever L:ILLUMINA ../Demultiplexed/samplel.R1.fastq.gz§eut.gz
Read 1 HELIO52001 0 1:0:0 16 chroz 25 &0 * 0 0 TARAGAAGGTGCAAGTAGT TATTITCGAGGRAGCTCTGGA)GETGGEATGCACGETCATCTGGATCGGACACTATCTGCA
WM:i:2 MD:Z:57T16GS AS5:i:70 X5:i:0 RG:Z:51
Read 2 HELIOS2001_0_1:0:0 16 chroz 25[ 60 / 80M - 0 0 TARAGRAGGTGCAAGTAGI TATTTTCGAGGAAGCTCTGGHMGETGGEATGCACGETCATCTGGATCGEACACTAACTGCA
NM:i:2 MD:Z:57T16GS AS:i:70 X5:i:0 RG:Z:S1
Read 3 FELIOS2001 0 1:10:10 16 chroz 80M * 0 0 TARAGAAGGTGCAAGTAGTTATTTTCGAGGAAGCTCTGGRRGGTGGEATGCACGETCATCTGGATCGGACACTATCTGCA
WM:i:2 MD:Z:57T16GS BS5:1:70 X5:1:0 RG:Z:51
Read 4gErI052001 0_1:10:10 16 chroz 25 60 804 * 0 0 TARAGAAGETGCAAGTAGT TATTTTCGAGGAAGCTCTGGAAGGTGGEATGCACGETCATCTGGATCGEACACTARCTGCA ARARARAAAR
K MM:i:2 MD:Z:57T16GS AS:1:70 X5:1:0 RG:Z:51

CIGAR

+ Other informations (see link
(80M = 80 Match)

Tag regarding read for more information)
mapping https://samtools.github.io/hts-
specs/SAMv1.pdf

Read name

information Read .
https://broadinstitute.githu €ad mapping

b.io/picard/explain- chromosome
flags.html

SouthGreen - Geromeriones  To quit: “Ctrl” + “C”

S bioinformatics platform
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From the output of GBS sequencing to the variant calling file: in command line

. —
* The GBSa.oxxxxxxx file:
more GBSa.OoXXXXXXXX
* List steps performed during step “a” AVAVS

matel.fastq
mate2.fastq
matel.fastg
mate2.fastq
matel.fastq
mate2.fastq

o ) o] - o ) [wa )
( > : I ed \d . ]
. . Samtools : Removing unmapped rea
Reference indexation
[ Picard tools : Merge J s [ Picard tools : Merge )

File View Tools Help

s W= Import Database ® Close All Sessions
Protacol S5H - Host - Login ss Password PuTTY Setting Default Settings =
Multi Sessions Command -| spffions - No session accepts command

cc2-gmartin cc2-gmartin | cc2-gmartin

module loaded /
[bwt_gen] Finished constructing BWT in 5 iterations.
Checking for reference sequence indes for picard ...

g?a‘:king for reference sequence index ... Read alignment Calculating

No index found for the reference sequence. Indexing .. . “ »” . - -
th “b | t statist
e o e ot e e e o wi wa alignment statistics
Done

Working on 53 accession

Initiating mapping step.

Mapping 1ib03....

bwa mem -t 1 -M ../WorkShopDataset/Ref.fasta -R GRG" "ID:S3" "SM:S3"™ "LB:5S3" "PU:whatever"™ "PL:ILLUMINA ../Demultiplexed/sample3.
done

Mapping step completed.
/fusr/local/bioinfo/samtools/1.2/bin/samtools stats -r ../WorkShopDataset/Ref.fasta 53/tmp5anls7gblib03.sam > 53/1ib03.sam.stat

é:]]::/lncal/biainfo/samcnnls/l.2/bin/p1nc—bamscacs -p S3/STATS/ SS/libOS.sam.scar: Ploting a Iignment Stats unmapped read

#fastg.gz.cut.gz > S3/tmp5anls7gblib03.sam

Removing

Initiating unmapped removal. d d
/usr/local/bioinfo/samtools/1.2/bin/samtools view -bS —uF 4 53/tmpSanisTgblib03.sam | /fusr/local/bicinfo/samtools/1.2/bin/samtools view -b —uF 256 — » 53/tmpSanis7gblib03.bam an Secon ary
done

Initiating merging step. alignment
/usr/local/java/jred8/bin/java -XX:ParallelGCThreads=1 -Xmx8G -jar /fusr/local/biocinfo/picard-tools/2.7.0/picard.jar MergeSamFiles INPUT=53/tmp5anlsTgblib03.bam OQUIPUT=53/53 merged.bam ME

RGE_SEQUENCE_DICTIONARIES=true VALIDATION STRINGENCY=SILENT CREATE INDEX=true SORT_CRDER=coordinate TMP_DIR=53/tmp55nls7qb

done

Merging step completed.
Step a done for accessionS3.
Working on 52 accession
Initiating mapping step.
Mapping 1ib02....

bwa mem -t 1 -M ../WorkShopDataset/Ref.fasta -R GRG"
done

Concatenating reads
from the same
accessions but from
several libraries (not
necessary here but
performed anyway)

aS2" "SM:32" "LB:S2" "PU:whatever"  "PL:ILLUMINA ../Demultiplexed/sample2.R1.fastqg.gz.cut.gz > 52/tmpybh3294f1ib02.sam

Starting a new
accession

* Toquit: “Ctrl” + “C” or “enter”
SouthGreen = Genomeriarvest until the end of file 53

== diversity, organization and dynamics

bioinformatics platform



From the output of GBS sequencing to the variant calling file: in command line

* Running read indel realignment:
gsub -q normal.q -1 mem_free=12G -b yes -V -N GBSc "process reseq 1.0.py -c
. . /WorkShopDataset/GBSCalling.conf -p GBSset -s ¢ -t 1"

* The first part of the command line (in bold) is used by the master computer (as previously
described):

s qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

% -q normal.q: tells the master computer that we will use computer from normal queue.

» -l mem_free=12G: precise that the program will use 12G of RAM (so the master computer will
check that it is available on the computers). This is necessary because this step will use java
program and this will prevent errors...

s -byes: itis not important, but put it.

» -V: Tell the master computer to load the module previously loaded on the computer it will choose

% -N GBSc: A name passed to the command line to look at its status (waiting, running or error) on the
cluster

S 54
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From the output of GBS sequencing to the variant calling file: in command line

* Running read indel realignment:
gsub -gq normal.q -1 mem_free=12G -b yes -V -N GBSc "process_reseq_1.0.py -c
. /WorkShopDataset/GBSCalling.conf -p GBSset -s ¢ -t 1"

* The part of the command line between quotation marks (in bold) is the command line that is

executed on the computer chosen by the master computer:
process_reseq_1.0.py: We will use process_reseq_1.0.py program

-c ../WorkShopDataset/GBSCalling.conf: Locates the configuration file
-p GBSset: A prefix for final output file

-s ¢: Tell the program that we will perform step

R/ R/
0’0 0’0

R/
0’0

ll 7

of the workflow

R/
0’0

forenca indes ;BWA )
T

I@, /2 (\\ /\ /\ /‘\\ ‘f'\‘ ‘-’?‘. l/’\
|3 \ R
WY - WU L.

s -t 1: Tell the program that only one processor is available. This means that each accessions will be
treated sequencially

L* OI.Il'.h Green GenomeHarvest =
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From the output of GBS sequencing to the variant calling file: in command line

 Why performing indel realalignment?
v’ Because the alignment around indel can be problematic...

Reference GCAACAAGGGTTACAGATCGGAAAAGAGCGGTTCAGCAGGAATGCCG
CAAGGGTTACAGATCGGAAA-TAGCGGTTCAGCA

GGGTTACAGATCGGAAAT-AGCGGTTCAGCAGGAATGCCG

AGGGTTACAGATCGGAA-ATAGCGGTTCAGCAGGAATGCCG

% %k

indel /! T ™~ SNP+indel

Indel+SNP

v' =>» several polimorphism with the same sequence!

=>» Realignment around indel:
Reference  GCAACAAGGGTTACAGATCGGAAAAGAGCGGTTCAGCAGGAATGCCG
CAAGGGTTACAGATCGGAAA-TAGCGGTTCAGCA
GGGTTACAGATCGGAAA-TAGCGGTTCAGCAGGAATGCCG
AGGGTTACAGATCGGAAA-TAGCGGTTCAGCAGGAATGCCG

%k
indel / \ SNP

= 56
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From the output of GBS sequencing to the variant calling file: in command line

S bioinformatics platform

e Listing the files generated:

W i v I The GBSc.oxxxxxxx file containing what
File View Tools Help process_reseq_1.0.py told us while it was
=% = @ Import Database % Close All Sessions executing
Protocol SSH + Host + Login as Password
Multi Sessions Command

cc2-gmartin/]/cc2-gmartin ]/-cc2-gmartin

[gmartinfcc2-n2 Mapping]$ 11

total 32

-r'w—r——-r—— 1 gmartin users 13345 Jan 15 08:07 GBS5a.oT7186205

—-rW-r——r—— 1 gmartin users 13722 Jan 15 09:35 GBS5c.o7l186541

drwxr-xr-x 3 gmartin users 1024 Jan 15 09:35 51\

drwxr-xr-x 3 gmartin users 1024 Jan 15 09:35 510 . .

drwxr-xr-x 3 gmartin users 1024 Jan 15 09:35 511 A fOIder for eaCh accession Wthh

drwxr-xr-x 3 gmartin users 1024 Jan 15 09:35 512 o .

drwmr_xc—x 3 amactin users 1024 Jan 15 0s:35 52 | contained realigned reads. To have a look

drwxr-xr-x 3 gmartin users 1024 Janm 15 09:35 53 H

drwxr-xr—-x 3 gmartin users 1024 Janm 15 09:35 54 at these flles' for example for 51

drwxr-xr—-x 3 gmartin users 1024 Janm 15 09:35 55 accession:

drwxr-xr—-x 3 gmartin users 1024 Jan 15 09:35 56

drwxr-xr-x 3 gmartin users 1024 Jan 15 09%:34 57 11 Sl

drwxr-xr-x 3 gmartin users 1024 Jan 15 09:34 58 '.

drwxr-xr-x 3 gmartin users 1024 Jan 15 09:35 594 ’,'

[gmartin@cc2-n2 Mapping]$ 11 Sj—‘..IIIIIIIIIIIIIIIII----“ o o . . .

total 1144 A .bai file: is an index of the realigned

-rw—-r—-r—— 1 gmartin users 35028 Jan 15 08:06 1ib0l.sam.=tat b f.l f o f

—-rWw-r——r— 1 gmartin users 1016 Jan 15 08:06 51 merged.bai am tie ror comPUtatlon per ormance

—rw-r--r—— 1 gmartin users 566371 Jan 15 08:06 51 merged.bam

—-rw—r——r— 1 gmartin users 1016 Jan 15 09:35 51 realigned.bai

-rWw-r--r-— 1 gmartin users 555000 Jan 15 09:35 51 realigned.bam . P .

drwxc-xr-x 2 gmartin users 1024 Jan 15 08:06 STATS ¥~ Arealigned.bam file: contained sample 1

i 2-n2 M i H H
[EmpreEm det o LEangl] reads realigned around indels
= 57
SouthGreen [~ Genomeranest



From the output of GBS sequencing to the variant calling file: in command line

e The GBSa.oxxxxxxx file:
more GBSC.OXXXXXXX
* List steps performed during step “c

ll ”

B Mutti PUTTY Manager
File View Tools Help

: W] Import Database ¢® Close All Sessions
Protocol S5H = Host = Loginas Password PUTTY Setting Default Settings -
Multi Sessions Comman d - | Sessions - Mo session accey pts comman d
cc2-gmartin }cc2-gmartin | cc2-gmartin -

Done. There were no wWarn messages.

~

Working on S7 accession
Initiating indel realignment step.
Looking for a vcf file of known indels
Not found: The program will do without.
S7 /usr/local/java/jre8/bin/java —-XX:ParallelGCThreads=1 -Xmx8G -jar /usr/local/bioin: omeAnalysisTK/3.6-0/GenomeAnalysisTK. jar -T RealignerTargetCreator -o 57/57_RIC.intervals -I 57/57
| merged.bam -R ../WorkShopDataset/Ref.fasta
/Jusr/local/java/jre8/bin/java -XX:ParallelGCThreads=1 -Xmx8G /usr/local/bioinfo/GenomeAnalysisTK/3.6-0/GenomeAnalysisTK. jar -T IndelRealigner -o 57/57_realigned.bam -I 57/57_merged.
bam -targetIntervals S7/57 RTC.intervals -R ../WorkShopDatas .fasta
Indel realignment done.
tep ¢ done for accession37T.
Working on S8 accession
Initiating indel realignment step.
58 Looking for a vcf file of known indels...
Not found: The program will do without.

/usr/local/java/jre8/bin/java -XX:ParallelGCThreads=1 -Xmx8G -jar /usr/local/bioinfo/GenomeAnalysisTK/3.6-0/GenomeAnalysisTK.jar -T RealignerTargetCreator -o 58/58 RIC.intervals -I S8/58

.
* Indel realignment was performed using GATK (https://software.broadinstitute.org/gatk/) in
two steps (https://software.broadinstitute.org/gatk/documentation/tooldocs/3.8-
0/org_broadinstitute gatk tools walkers indels RealignerTargetCreator.php):

@ “Determining (small) suspicious intervals which are likely in need of realignment”

@ “Running the realigner over those intervals”

58
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https://software.broadinstitute.org/gatk/
https://software.broadinstitute.org/gatk/
https://software.broadinstitute.org/gatk/documentation/tooldocs/3.8-0/org_broadinstitute_gatk_tools_walkers_indels_RealignerTargetCreator.php
https://software.broadinstitute.org/gatk/documentation/tooldocs/3.8-0/org_broadinstitute_gatk_tools_walkers_indels_RealignerTargetCreator.php
https://software.broadinstitute.org/gatk/documentation/tooldocs/3.8-0/org_broadinstitute_gatk_tools_walkers_indels_RealignerTargetCreator.php
https://software.broadinstitute.org/gatk/documentation/tooldocs/3.8-0/org_broadinstitute_gatk_tools_walkers_indels_RealignerTargetCreator.php

From the output of GBS sequencing to the variant calling file: in command line

* Running allele count:
gsub -q normal.q -b yes -V -N GBSe "process reseq 1.0.py -c
. . /WorkShopDataset/GBSCalling.conf -p GBSset -s e -t 1"

* The first part of the command line (in bold) is used by the master computer (as previously
described):

s qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

% -q normal.q: tells the master computer that we will use computer from normal queue.
» -b yes: itis not important, but put it.
% -V: Tell the master computer to load the module previously loaded on the computer it will choose

s -N GBSe: A name passed to the command line to look at its status (waiting, running or error) on the
cluster
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From the output of GBS sequencing to the variant calling file: in command line

* Running allele count:
gsub -gq normal.q -b yes -V -N GBSe "process_reseq_1.0.py -cC
. . /WorkShopDataset/GBSCalling.conf -p GBSset -s e -t 1"

* The part of the command line between quotation marks (in bold) is the command line that is

executed on the computer chosen by the master computer:
process_reseq_1.0.py: We will use process_reseq_1.0.py program

-c ../WorkShopDataset/GBSCalling.conf: Locates the configuration file
-p GBSset: A prefix for final output file

-s e: Tell the program that we will perform step “e” of the workflow

)

R/ R/
0’0 0’0

R/
0’0

R/
0’0

A

HIHIE
\

s -t 1: Tell the program that only one processor is available. This means that each accessions will be
treated sequencially
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From the output of GBS sequencing to the variant calling file: in command line

11

File
Protocol S5H

View

Tools

Help

Import Database (® Close All Sessions

+ Host

Multi Sessions Command

cc}gmadm/ylc}gmanhik}c}ngMH

Listing the files generated:

The GBSe.oxxxxxxx file containing what
process_reseq_1.0.py told us while it was
executing

[gmartinfcc2-n2? Mapping]ls 11

total 36

—I'W—C——T——
—IrW—C——L——
—IW-Fr——T——

drwXr-xr-x
drWar-xr-x
AdrwxXr-xr-x
drwXr-xr-x
drWar-xr-x
AdrwxXr-xr-x
drwXr-xr-x
drWar-xr-x
AdrwxXr-xr-x
drwXr-xr-x
drWar-xr-x
drwxr-xr-x

1 gmartin
1 gmartin
1 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin
3 gmartin

+ Login as Password
- cior
users 13345 Jan 15 08:07 GBSa.oTl86205
users 13722 Jan 15 09%:35 GBSc.oT7lE86541
users 2571 Jan 15 10:08 GBSe.oT18&T786
users 1024 Jan 15 10:08 S1 ™
users 1024 Jan 15 10:07 510 H H
eers 1054 2o 1= 10.08 =11 | A folder for each accession which
users 1024 Jan 15 10:07 512 H 1
contained realigned reads. To have a look

users 1024 Jan 15 10:06 52
ssezs 1024 Jan 15 10:08 53 | gt these files, for example for S1
users 1024 Jam 15 10:08 54
users 1024 Jan 15 10:07 55 accession:
users 1024 Jam 15 10:07 5&
users 1024 Jan 15 10:08 57 11 S1
users 1024 Jan 15 10:07 58 ‘
users 1024 Jam 15 10:07 59 J L

*
[gmartinfccZ-n2 Mapping]l$ 11 S:l_‘IlIllIllllllllllllllll---‘

total 1828
—I'W—C——T——
—IrW—C——L——
—IW-Fr——T——
—I'W—C——T——
—IrW—C——L——
—IW-Fr——T——
—I'W—C——T——
—IrW—C——L——

AdrwxXr-xr-x

1 gmartin
1 gmartin
1 gmartin
1 gmartin
1 gmartin
1 gmartin
1 gmartin
1 gmartin
2 gmartin

users
users
users
users
users
users
users
users
users

[gmartin@ccZ-n2 Mapping]$

S outhGreen
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35028
230727
230477
231407

1016
566371
1016
555000
1024

GenomeHarvest
diversity, organization and dynamics

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

15
1=
15
15
1=
15
15
1=
15

08:
10:
10¢:
10:
08:
08:
09:
059:
08:

0&

06
06
32
3
06

1ib0l.=sam.stat
08 51 allele coun
08 =1
08 51

Three files (one for each chromosomes)
e which count for each covered position by
039 reads, the number of read supporting

S merged bal

51 merged.bam

each possible alleles

51 realigned.bai
51 realigned.bam

5TATS
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From the output of GBS sequencing to the variant calling file: in command line

 Example of S1_allele_count _chr01.gz file:
zmore S1/S1 allele count _chr@l.gz

B Multi PuTTY Manager_ — -

File  View Tools Help

3| = @ 0 Import Database % Close All Sessions
Protocol S5H - Host - Legin as Passwi

Multi Sessiens Command

cd—gmartin)/cc}gmartin l/cd—gmartin

chrQl 31 T 17 B:C:G:T:H:* Q0:0:0:17:0:0
chriol 32 e 17 BAICIG:T:N:* 17:0:0:0:0:0
chr0l 33 e 17 B:C:G:T:H:* 17:0:0:0:0:0
chrQl 34 G 17 B:C:G:T:H:* 0:0:17:0:0:0
chrQl S L 17 B:C:G:T:H:* 17:0:0:0:0:0
chr0l 36 T 17 B:C:G:T:H:* Q0:0:0:17:0:0
chr0l 37 e 17 B:C:G:T:H:* 17:0:0:0:0:0
Chromosome Nrﬂl 38 L 17 B:C:G:T:H:* 17:0:0:0:0:0
r0l 39 L 17 B:C:G:T:H:* 17:0:0:0:0:0
Ar \‘}
Position
Reference
base [
Total read ReadS ReadS

alleles alleles

* Toquit: “Ctrl” + “C” or “enter”
SouthGreen until the end of file

GenomeHarvest
JE7 bioinformatics platform diversity, organization and dynamics

Reads
with
deletion

62



From the output of GBS sequencing to the variant calling file: in command line

* Creating the variant calling file (VCF):
gsub -q normal.q -pe parallel_smp 3 -b yes -V -N GBSf "process reseq 1.0.py
-C ../WorkShopDataset/GBSCalling.conf -p GBSset -s f -t 3"

* The first part of the command line (in bold) is used by the master computer (as previously
described):

s qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

% -q normal.q: tells the master computer that we will use computer from normal queue.

% -pe parallel_smp 3: tells the master computer that we need 3 processor (this can be used to gain
speed in computation time if the program allowed it)

» -byes: itis not important, but put it.
% -V: Tell the master computer to load the module previously loaded on the computer it will choose

+* -N GBSf: A name passed to the command line to look at its status (waiting, running or error) on the
cluster
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From the output of GBS sequencing to the variant calling file: in command line

* Creating the variant calling file (VCF):
gsub -g normal.q -pe parallel smp 3 -b yes -V -N GBSt "process_reseq_1.0.py
-Cc ../WorkShopDataset/GBSCalling.conf -p GBSset -s f -t 3"

* The part of the command line between quotation marks (in bold) is the command line that is

executed on the computer chosen by the master computer:
process_reseq_1.0.py: We will use process_reseq_1.0.py program

-c ../WorkShopDataset/GBSCalling.conf: Locates the configuration file
-p GBSset: A prefix for final output file

-s f: Tell the program that we will perform step “f” of the workflow

R/ R/
0’0 0’0

R/
0’0

R/
0’0

)

Stepe

s -t 3: Tell the program that only three processors are available (allowed by -pe parallel_smp 3). With
this option, all three chromosomes will be treated independently at the same time by one
processor each. This allowed to gain computation time
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From the output of GBS sequencing to the variant calling file: in command line

e Listing the files generated:

11

File
=1

Protocol S5H

Multi Sessions Command

View Tools

Help

- Host

cc2—gmartir1)/cc2—gmartin ]/cd—gmartin

The GBSf.oxxxxxxx file containing what
process_reseq_1.0.py told us while it was

[omartinfcc2-n2 Mapping]$ 11

total 12112

—I'W-r——r——
—IW-I——I——
—I'W-r——r——
—IW-I——I——
-I'W-r——r--—
—I'W-r——r——
—IW-I——I——
—I'W-r——r——

drwxr-xr-x
drwXr-xr-x
drwAr-Xr-x
drwRr-xr-x
drwAr-xr-x
drwRr-xr-x
drwAr-xr-x
drwxr-xr-x
drwXr-xr-x
drwAr-Xr-x
drwRr-xr-x
drwAr-xr-x

LT #L - T ¥ T - T - T - T T L T ST i S S S S

&

gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin
gmartin

[gmartinfcc2-n2 Mapping]$

S outhGreen

# bioinformatics platform

GenomeHarvest
diversity, organization and dynamics

Import Database % Close All Sessions executing
~ Login as Password PuTT
- | Sessig - [

An always empty file associated
users 13345 Jan 15 08:07 GESa.o7186205 to -pe para"el_smp 3 Options
users 13722 Jan 15 09:35 GBSc.oT7186541
users 2571 Jan 15 10:08 GBSe.oT18&78&
users 258 Jan 15 10:28 GBSf.oT186815 . . . .
users 0 Jan 15 10:28 GBSE.poT7186815 Three vcf files containing genotyping
users 4544351 Jan 15 10:28 GESset chr0l all allele count.vecrE . .
users 4561549 Jan 15 10:28 GBSset chr02 all allele count.vcE |nf0rmat|ons’ one for eaCh
users 4564336 Jan 15 10:28 GBSset_ chIDS all allele count.vct
users 1024 Jan 15 10:08 51 Chromosomes
users 1024 Jan 15 10:07 510
users 1024 Jan 15 10:08 511
users 1024 Jan 15 10:07 512
users 1024 Jan 15 10:06 52
users 1024 Jan 15 10:08 53
users 1024 Jan 15 10:08 54
users 1024 Jan 15 10:07 55
users 1024 Jan 15 10:07 56
users 1024 Jan 15 10:08 57
users 1024 Jan 15 10:07 58
users 1024 Jan 15 10:07 59



From the output of GBS sequencing to the variant calling file: in command line

* What can be found in a vcf format:
more GBSset chr@l all allele count.vcf

File \View Tools Help
3 EQ Import Database ¢® Close All Sessions

Protocol S5H - Host + Login as Password PUTTY Setting Default Settings @ E
Multi Sessions Command -| Sessions = No session accepts command
ccz—gmartln)/cclgmartin ]/cd—gmartm - X

##fileformat=vVCFv4.2

$%#reference=file:///../WorkShopDataset/Ref.fasta

##FORMAT=<ID=GT, Number=1, Type=5tring, Description="Genotype">

##FORMAT=<ID=DP, Number=1, Type=Integer, Description="Read Depth">

##FORMAT=<ID=AD, Humber=.,Type=Integer,Deacription="Allelic depths for the ref and alt alleles in the order listed">
##contig=<ID=chr03, length=100001>

##contig=<ID=chr02, length=100001>

##contig=<ID=chr0l, length=100001>

#CHRCM POS ID REF ALT QUAL FILTER INFO FORMAT 51 510 511 512 52 53 54 57 58 59
chr0l 30 . A T . . . GT:AD:DP .f.:0,0:0 f.:0,1:1 f.:0,0:0 .f.:0,0:0 F.:0,0:0 ol 001,
¥.:0,0:0 ./.:0,0:0 ./.:0,0:0 ofic ENLTE ./.:0,0:0
chr0l 36 T a,C . . . GT:AD:DP 0/0:17,0,0:17 0/0:19,0,0:19 0/0:24,0,0:24 0/0:16,1,0:17 ©0/0:16,0,0:16 0/0:19,0,0
119 0/0:16,0,0:16 0/0:14,0,0:14 0/0:14,0,1:15 0/0:18,0,0:18 0/0:17,0,0:17

@ chr0l Bk - A c E - - GT :AD:DP 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:17,0:17 0/0:16,0:16 0/0:19,0:1
9 0/0:16,0:16 0/0:14,0:14 0/0:15,0:15 0/0:17,1:18 0/0:17,0:17
chr0l 42 - Y i B - - GT:AD:DP 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:17,0:17 0/0:16,0:16 0/0:19,0:1
a 0/0:16,0:16 0/0:14,0:14 0/0:14,1:15 0/0:18,0:18 0/0:17,0:17

. N f f fi ining inf i .

(D Real header of variant calling file Header of the vcf file containing information about:

v" Reference file location
@Variant line 1 v'  Genotype format description
v'  Reference sequence name and size

() Vvariant line 3

* To quit: “Ctrl” + “C” or “enter”
until the end of file
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From the output of GBS sequencing to the variant calling file: in command line

* Looking at the vcf file with excel because it is easier (Not to do on real dataset!):

* Using filezilla to get the data on our computer:

F st qmarin@sc2 it oz . - o]
3

ichier Edition Affichage Transfert Serveur Favoris ?

i - RAR&FEATN
Héte: Identifiant : Mot de passe: Port : B
Statut : Récupération du contenu du dossier... -
Statut : Listing directory /gs7kl/home/gmartin
statut : Contenu du dossier "/gsTkl/home/gmartin” affiché avec succés B
Statut : Récupération du contenu du dossier "/home/gmartin/work/vcfhunterGBS/Mapping”... =
Statut : Listing directory /work/gmartin/vcfhunterGBS/Mapping
Statut : Contenu du dossier "/work/gmartin/vcfhunterGBS/Mapping” affiché avec succés e
Site local : | C:\Users\gmartin' Desktop, - | Site distant: | fwork/gmartin/vcfhunterGBS/Mapping -
: Bl Desktop - work -
Documents e 2 gmartin
4. Downloads [ 5 2 vcfhunterGBS
o Favorites - Mapping -
Norn de fichier Taille defi.. Typedefichier  Derniére modificat... Nom de fichier = Taille de... Typedefic.. Demiére modification Droits d'ac...
. Divers Dossier defich.. 11/01/2019 11:09:57 sl Dossier de... 15/01/2019 10:08:32 drwsr-xr-x
. Nouveau dossier Dossier de fich...  20/03/2018 11:03:25 S10 Dossierde... 15/01/2019 10:07:11 drnxr-xr-x
PahangHDvsSchizocarpa Dassier de fich...  05/10/2018 11:07:51 s11 Dossier de... 15/01/2019 10:08:42 drwnr-xr-x
| CitrusReadme.txt 1129 Fichier TXT 14/01/2019 08:05:34 512 Dossier de... 15/01/2019 10:07:53 drvr-xr-x
i | desktop.ini 282 Paramétres de ... 12/01/2018 08:17:57 52 Dossierde... 15/01/2019 10:06:48 drwnxr-xr-x
draft.pdf 456 867 Adobe Acroba.. 05/10/2018 15:23:21 s3 Dossier de... 15/01/2019 10:08:02 drwr-xr-x
\E_l] Fig. 5.pptx 180193 Présentation ..  01/12/201616:27:02 4 Dossierde... 15/01/201910:08:23 drnxr-xr-x
(B FarmationGuadeloupe2019... 18610 207  Présentstion ...  11/01/2019 14:21:14 S5 Dossier de... 15/01/2019 10:07:23 drunr-xr-x
(| FormationGuadeloupe2019... 20195565 Présentation ..  11/01/2019 14:19:56 S5 Dossierde... 15/01/2019 10:07:44 drwr-xr-x
(B FormationGuadeloupe2019... 14877433 Présentstion ...  14/01/2019 09:35:33 s7 Dossierde... 15/01/2019 10:08:14 drwnxr-xr-x
journal.pone.0155740.PDF 3331949 Adobe Acroba.. 10/11/2017 09:37:41 58 Dossier de... 15/01/2019 10:07:01 drusr-xr-x
ivre 2016 Banana_+Geno.., 15619560 Adcbe Acroba.. 24/11/2017 08:04:37 Y m t e T h I t Dossier de... 15/01/2019 10:07:33 dirvr-xr-x
networkx_reference.pdf 1421082 Adobe Acroba.. 09/02/2018 17:33:46 O u r CO p u e r || GBSa.07186205 e C u S e r 13345 Fichier O71... 15/01/2018 08:07:09 -rw-r--r--
] protocole cytogénétique pa... 1200075 Decument Mic.. 14/01/2019 14:32:03 || GBSc.07186541 13722 Fichier O71... 15/01/2019 09:35:45
ysam.pdf 317563 Adobe Acroba.. 22/02/2018 13:38:09 |_| GBSe.0T186786 2571 Fichier O71... 15/01/2019 10:08:42
STATISTIQUES POUR STAT... 2523782 Adobe Acroba.. 03/09/2017 16:09:18 “” D ra a n d d ro ” || GBSf.07186815 298  Fichier O71...
g p _
GBSf.pe7186815 0 Fichier P
GBSset_chr0l_all_allele_count.vcf 4544351 Fichier vCa.
8| GBSset_chr02_all_allele_count.vef 4561 549 FichiervCa.. 15/01/2019 10:
8| GBSset_chr03_zll_zllele_count.vcf 4564336 FichiervCa.. 15/01/201910:28:43

* Open it with Excel!
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From the output of GBS sequencing to the variant calling file: in command line

e The vcf file format:
Position Alternate allele(s) Accessions

Chromosome | Reference aII7 Format of the genotyping

[E— /.Lc [ — / oo e
£7 - & / /

A Bj|C| D L M N P Q R

#Hfileformat=vCrp4.2

2 #preference=filef//../WorkSho
3 #fFORMAT=<ID=(JT, Number=1,

Header 4 #FFORMAT=<ID=P,Number=.
5 #fFORMAT=<ID=4D,Numberg Type=injfger,Description="Allelic depths j#r the ref and alt alleles in the order listed">
6 #fontig=<ID=ch{03,length=-f00001>
7 |##fontig=<ID=ch J02,lengtl
8 ntig=<ID=ckgp1,len| >
9 #CHROM PO 1D QUAL FILTER INFO FORMAT lSl 510 511 512 52 53 54 55 56 l
10 |chr01 3. AT . . . GT:AD:DP ./.:0,0:0 S0, 1T W -:0,0:0 Lf.20,0:0 Wf0,0:0 o :0,0:0 SJoLOT 20,00 Wf-:0,0:0
11 |chr01 3. T AC . . . GT:AD:DP  0/0:17,0,0:17 0/0:19,0,0:19 0/0:24,0,0:24 0/0:18,0,0:18 0/0:16,1,0:17 0/0:16,0,0:16 0/0:19,0,0:19 0/0:16,0,0:16  0/0:14,0,0:14
12 chr0l 3. A C . . . GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
13 |chr01 42. A C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
14 chr0l 8. 6 C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
15 |chr01 0. T G GT:AD:DP  0/0:17,0:17 0/0:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
16 chr0l 51. A C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
17 |chr01 2. C @G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:18,1:19 0/0:16,0:16 0/0:14,0:14
18 chr0l 53. A C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:23,1:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
19 |chr01 5. T C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
20 chr0l 58. A G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16  0/0:14,0:14
21 |chr01 63. A G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:16,1:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
22 chr0l 67. A G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
23 |chr01 68. A T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
24 chr0l 1. T 6 GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16  0/0:14,0:14
25 |chr01 7B. C G GT:AD:DP  0/0:17,0:17 0/0:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
26 chr0l 4. T 6 GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:23,1:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
27 |chr01 7. C T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
28 chr0l . T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:15,1:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
29 |chr01 i, T A GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
30 chr0l 9. ¢ T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
31 |chr01 g87. C G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
32 chr0l 8. C T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:17,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16  0/0:14,0:14
33 |chr01 0. G A GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:13,1:14
34 chr0l 93. C A GT:AD:DP  0/0:17,0:17 0/0:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14
35 |chr01 8. A G GT:AD:DP  0/0:16,1:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,0:16 0/0:14,0:14
36 chr0l 102. A CG GT:AD:DP  0/0:17,0,0:17  0/0:19,0,0:19  0/0:24,0,0:24  0/0:18,0,0:18  0/0:16,1,0:17  0/0:15,1,0:16  0/0:19,0,0:19  0/0:16,0,0:16  0/0:14,0,0:14
37 |chr01 03. C G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
38 chr0l 107. A CGT. GT:AD:DP  0/0:17,0,0,0:17 3/3:0,0,0,19:19 0/3:11,0,1,12:24 3/3:0,0,0,18:18 0/0:17,0,0,0:17 3/3:0,0,0,16:16 3/3:0,1,0,18:19 3/3:0,0,0,16:16 3/3:0,0,0,14:14

South G_reen GenomeHarvest

ioinformatics platform iversity, organization and dynamics




From the output of GBS sequencing to the variant calling file: in command line
* The vcf file format:
Describe the way the genotype is formatted for each accessions:
v' GT = genotype
v" AD = allele depth
v' DP = depth

9 |#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT S1 510 511 512 52
10 chrol an. A T AL : Jao,1:1 J.:0,0:0 J0,0:0 Ja0,0:0
11 chr0l . T A,C 0/0:19,0,0:19 0/0:24,0,0:24 0/0:18,0,0:18 0/0:16,1,0:17

Based on these allelic depths, calculation of the likelihood of each haplotypes:

v 0/0=T/T
v 0/1=T/A
v 0/2=T/C
v 1/2=A/C
v 1/1=A/A
v 2/2=C/C
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From the output of GBS sequencing to the variant calling file: in command line

* Because it is sometime easier to have only one file for all chromosomes, this unique file can

be produced with this last command line:
gsub -q normal.q -b yes -V -N GBSg "process reseq 1.0.py -c
. . /WorkShopDataset/GBSCalling.conf -p GBSset -s g -t 1"

* The first part of the command line (in bold) is used by the master computer (as previously
described):

s qsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

** -q normal.q: tells the master computer that we will use computer from normal queue.
» -b yes: itis not important, but put it.
» -V: Tell the master computer to load the module previously loaded on the computer it will choose

+* -N GBSf: A name passed to the command line to look at its status (waiting, running or error) on the
cluster
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From the output of GBS sequencing to the variant calling file: in command line

* Because it is sometime easier to have only one file for all chromosomes, this unique file can

be produced with this last command line:
gsub -q normal.q -b yes -V -N GBSg "process reseq 1.0.py -c
. /WorkShopDataset/GBSCalling.conf -p GBSset -s g -t 1"

* The part of the command line between quotation marks (in bold) is the command line that is

executed on the computer chosen by the master computer:
process_reseq_1.0.py: We will use process_reseq_1.0.py program
-c ../WorkShopDataset/GBSCalling.conf: Locates the configuration file

» -p GBSset: A prefix for final output file
-s g: Tell the program that we will perform step “g” of the workflow

R/ R/
0’0 0’0

o

R/
0’0

A A \n YA
f\/\ £ / l«z\-;ﬂ}

.w SR EIENE]
\¥/ \,} \/ \5/ \/ \j \5 (VAVSTSS

s -t 1: Tell the program that only one processor is available.
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From the output of GBS sequencing to the variant calling file: in command line

e Listing the file generated:
11

File View Tools Help The GBSg.oxxxxxxx file containing what
4 [ i |mImport Database 4 Close Al Sessions process_reseq_1.0.py told us while it was
Protocol SSH - Host - Login as Password Pu - - executing
Multi Sessions Command =| Sessions - M
cc2-gmartin/]/ce:2-gmartin ]/ccz-gmartin
[gmartin@cc2-n2 Mapping]$ 11
total 26744
—rw-r——r—— 1 gmartin users 13345 Jan 15 08:07 GBSa.oT7l186205
—rw—-r——r—— 1 gmartin users 13722 Jan 15 09:35 GBSc.oT7l186541
—rw-r——r—— 1 gmartin users 2571 Jan 15 10:08 GBSe.oT7lB&786
—rWw-r—-r—— 1 gmartin users 298 Jan 15 10:28 GESf.oT7186815 H .
—rw-r——r—— 1 gmartin users 0 Jan 15 10:28 GBSf.poTlBE815 A VCf flle Contalnlng a" Chromosomes
—rw-r——r—— 1 gmartin users 282 Jan 15 12:44 GBESg.o71B6862
—rwWw-r——r—— 1 gmartin users 13665240 Jan 15 12:44 GESset_all allele count.vc
—rWw-r——r—— 1 gmartin users 4544351 Jan 15 10:28 GESzet chr0l all allele count.vcE
—rwWw-r——-r—— 1 gmartin users 4561549 Jan 15 10:28 GESset_chr0Z all allele count.vcf
—IWw-r——-r—— 1 gmartin users 4564336 Jan 15 10:28 GESset _chr03 all allele count.vcE
drwxr-xr—-x 3 gmartin users 1024 Jan 15 10:08 S1
drwXr—-xr-x 3 gmartin users 1024 Jan 15 10:07 510
drwxr—xr-x 3 gmartin users 1024 Jan 15 10:08 511
drwXr—-xr-x 3 gmartin users 1024 Jan 15 10:07 512
drwxr—-xXr-x 3 gmartin users 1024 Jan 15 10:086 52
drwXr—-xr-x 3 gmartin users 1024 Jan 15 10:08 53
drwXxr—-xr-x 3 gmartin users 1024 Jan 15 10:08 54
drwxr—xr-x 3 gmartin users 1024 Jan 15 10:07 55
drwXr—-xr-x 3 gmartin users 1024 Jan 15 10:07 56
drwxr—xr-x 3 gmartin users 1024 Jamn 15 10:08 57
drwxr—-xr-x 3 gmartin users 1024 Jan 15 10:07 S8
drwxr—-xr-x 3 gmartin users 1024 Jan 15 10:07 59
[gmartin@cc?-n2 Mapping]
72
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From the output of GBS sequencing to the variant calling file: in command line

* To discriminate between sequencing errors and true variant site we developed an additional
program which allowed to select true polymorphous SNP according to selected parameters.
This program is called VcfPreFilter.1.0.py and can be executed with the following command
line:

gsub -q normal.q -b yes -V -N PREFLTR "VcfPreFilter.1.0.py -v
GBSset_all allele count.vcf -m 10 -M 10000 -f ©0.05 -c 3 -0
GBSset prefiltered.vcf -d y"

* The first part of the command line (in bold) is used by the master computer (as previously
described):

% qgsub: Means that we will send a command that the master computer needs to analyze to choose
the best computer

< -q normal.q: tells the master computer that we will use computer from normal queue.
s -byes: itis not important, but put it.
s -V: Tell the master computer to load the module previously loaded on the computer it will choose

** -N PREFLTR: A name passed to the command line to look at its status (waiting, running or error) on
the cluster
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From the output of GBS sequencing to the variant calling file: in command line

gsub -q normal.q -b yes -V -N PREFLTR "VcfPreFilter.1.0.py -v
GBSset_all_allele_count.vcf -m 10 -M 10000 -f 0.05 -c 3 -0
GBSset_prefiltered.vcf -d y"

* The part of the command line between quotation marks (in bold) is the command line that is
executed on the computer chosen by the master computer:

+* VcfPreFilter.1.0.py: We will use VcfPreFilter.1.0.py program

-v GBSset_all_allele_count.vcf: Locates the vcf file to filter

* -m 10 : Only datapoint with coverage supported by more than 10 reads will be considered

» -M 10000: Only datapoint with coverage supported by less than 10000 reads will be considered (to
manage very high repeats)

-f 0.05: An allele is kept if it is present in at least this proportion in at least one accession.

-c 3: An allele is kept if it is supported by at least 3 reads in at least one accession.

-0 GBSset_prefiltered.vcf: Name of the output file

-d y: Perform only diallelic calling (i.e. for triploid accessions, A/C/G genotype is not possible

because only two alleles are allowed in a genotype: A/A/C or A/G/G, or ... genotype are tested).

O/
0’0 L)

NS

NS

e

%

O/
0’0

XS

%

K/
0’0

* According to -m, -M, -f and -c parameters the number of possible alleles is counted (including
the reference sequence allele, and if this number is strictly greater than 1, the line is
identified as a polymorphous line that should be reported)

- 74
,,_L_‘,outhGreen GenomeHarvest
bre diversiy,organisation and dynamics

S bioinformatics platform



From the output of GBS sequencing to the variant calling file: in command line

e Prefiltering example: -m 10 -M 16000 -f 0.5 -c 3

Accueil Insertion Mise en page Formules Données Révision Affichage
o _ . = - v
j & Couper Calibri = B~ S Renvoyer 3 Ia ligne automatiquement | Standard - ij‘ #—jﬁ MNormal Insatisfaisant Meutre Ifll:. : E Semme au
- 53 Copier ~ e - 3] Remplissag
Coller - = - -y 0 ,00 Mise en forme Mettre sous forme | Satisfaisant Avertissement . Inserer Supprlmer Format
# Reproduire la mise en forme s = B Fusionner et centrer B3~ % o0 | b 5 conditionnelle e tableau ~ ! - B (2 Effacer -
Presse-papiers 5 Palice 5 Alignement 5 Nombre 5 Style Cellules
E7 - 5
No allele pass the -m 10 cutoff
A B [c[b[E[F] 6 |H I 1 K L M N 0 P a v R s T u

##fileformat=vCFv4.2
H#reference=file:///../WorkShopDataset/Ref.fasta -
#H#FORMAT=<ID=GT,Number=1,Type=5String,Description="Genotype"> N u m ber Of a I IEIeS reported - 0

H#H#FORMAT=<ID=DP,Number=1,Type=Integer,Description="Read Depth">

#H#FORMAT=<ID=AD,Number=., Type=Integer,Description="Allelic depths for the ref and alt alleles in the order listed"> 9 N t t d H t I H
##contig=<ID=chr03,length=100001> O a re po r e va rl a n I n e

mmntig:(lD:chrOZ,Iength%lmm_>
##contig=<ID=chr01,length=100001>
HCHROM POS ID REF ALT QUAL FILTER INFO FORMAT,

Wil (ue e W e

10 |chro1 3. AT

11 |chr01 36. T AC : :

12 |chro1 3. A C GT:AD:DP  0/0:17,0:17 0/0: 19 0:19 0/0:24, 8 0/0:17,0:17 0/0: 15 0:16 0/0:19, o 19 o/o: 15 0:16 : 0/0:17,1:18 0/0: 1? 0:17
13 |chrol 42. A C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:14,1:15 0/0:18,0:18 0/0:17,0:17
14 |chro1 4. G C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:14,1:15 0/0:18,0:18 0/0:17,0:17
15 |chrol 0. T G 0/0:17,0:17 0/0:18,1:19 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:18,0:18 0/0:17,0:17
16 |chr01 51. A ¢ 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
17 |chro1 52. C G 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:18,1:19 0/0:16,0:16 0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
18 |chr01 53. A C 0/0:17,0:17 0/0:19,0:19 0/0:23,1:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
19 |chro1 55. T ¢ 0/0:17,0:17 0/0:19,0:19 0/0:24, 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14, 0/0:17,1:18 0/0:17,0:17
20 |chr01 59. A G 0/0:17,0:17 0/0:19,0:19 0/0:24, 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16  0/0:14, 0/0:18,0:18 0/0:16,1:17
21 |chro1 3. A G 0/0:17,0:17 0/0:19,0:19 0/0:24, 0/0:16,1:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14, 0/0:18,0:18 0/0:17,0:17
22 |chrol 87. A G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24, 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14, 0/0:17,1:18 0/0:17,0:17
23 |chr01 68. A T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24, 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14, 0/0:18,0:18 0/0:16,1:17
24 |chr0o1 1. T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24, 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16 0/0:14, 0/0:18,0:18 0/0:17,0:17
25 |chr01 7. C G GT:AD:DP  0/0:17,0:17 0/0:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
26 |chro1 7. T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:23,1:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
27 |chr01 BL.CT GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:16,1:17
28 |chro1 7. T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:15,1:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
29 |chrol 7. T A GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
30 |chr01 /. C T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
31 |chrol 87. C G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:17,0:18 0/0:17,0:17
32 |chr01 83. € T 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:17,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
33 |chro1 9. G A 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:13,1:14 0/0:18,0:18 0/0:17,0:17
34 |chr01 93. C A 0/0:17,0:17 0/0:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
35 |chro1 98. A G GT:AD:DP  0/0:16,1:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
36 |chrol 102. A GG GT:AD:DP  0/0:17,0,0:17  0/0:19,0,0:19  0/0:24,0,0:24  0/0:18,0,0:18  0/0:16,1,0:17  0/0:15,1,0:16  0/0:19,0,0:19  0/0:16,0,0:16  0/0:14,0,0:14 0/0:17,0,1:18  0/0:17,0,0:17
37 |chro1 103. C G . GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:16,1:17
38 |chrol 07. A CGT . GT:AD:DP  0/0:17,0,0,0:17 3/3:0,0,0,19:19 0/3:11,0,1,12:24 3/3:0,0,0,18:18 0/0:17,0,0,0:17 3/3:0,0,0,16:16 3/3:0,1,0,18:19 3/3:0,0,0,16:16 3/3:0,0,0,14:14 3!30001515 3/3:0,0,0,18:18 3/3:0,0,0,17:17
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From the output of GBS sequencing to the variant calling file: in command line

* Prefiltering example:

-m 10 -M 10000 -f 0.05

T = T et chrDL ol el U e ve TR cro=oTE e

-c 3

- Accueil Insertion Mise en page Formules Données Révision Affichage
=51 ¥ Couper § = - 7, P =) T ¥ Somme au
Calibri - 11 =" Renvoyer 3 |a ligne automatiquement | Standard - £ ‘ﬁ MNormal Insatisfaisant MNeutre ||
53 Copier e E Remplissag
Coller - fa - &S .- o 0 ,00 Mise en forme Mettre sous forme | Satisfaisant Avertissement — | Insérer Supprimer Format

+ < Reproduire la mise en forme s Busiopnereticentiey B3~ % o0 | b 5 conditionnelle e tableau ~ - B 5 B (2 Effacer -
Presse-papiers Police Alignement Nombre Style Cellules
E7 - 5
A B [Cc| D E F G H 1 1 K L M N o] P Q R 5 T u

##fileformat=vCFv4.2
H#reference=file:///../WorkShopDataset/Ref.fasta
##FORMAT=<ID=GT,Number=1,Type=String,Descriptio

"Genotype">

#H#FORMAT=<ID=AD,Number=., Type=Integer,Description="Allelic depths for the ref and alt alleles in the order listed">

1
2
3
4 | HHFORMAT=<ID=DP,Number=1,Type=Integer,Description="Read Depth">
5
6

##contig=<ID=chr03,length=100001>
7 mmn‘tig=<ID=chrDZ,Iength%lDDDD'_>
8 ##contig=<ID=chr01,length=100001>

S |HCHROM POS ID REF ALT QUAL FILTER INFO FORMAT
10 |chro1 . AT GT:AD:DP
11 |chr0l 3. T AC GT:AD:DE,
12 |chrol 3. A C GT:AD:DP

Allele passing cutoffs:

17 [chro1 2. ¢ & GT:AD:DP
18 chro1 3. A C GT:AD:DP
19 chro1 5. T GT:AD:DP
20 chro1 8. A G GT:AD:DP
21 chro1 8. A G GT:AD:DP
22 chro1 67. A G GT:AD:DP
23 chro1 B8, A T GT:AD:DP
24 chro1 7.7 6 GT:AD:DP
25 chro1 7. c G GT:AD:DP
26 chro1 7.7 G GT:AD:DP
27 chro1 s.C T GT:AD:DP
28 chro1 7%. T G GT:AD:DP
29 chro1 7.7 A GT:AD:DP
30 chro1 ™. ¢ T GT:AD:DP
31 chro1 87. C G GT:AD:DP
32 chro1 . ¢ T GT:AD:DP
33 chro1 2. 6 A GT:AD:DP
34 chro1 B. C A GT:AD:DP
35 chro1 B/. A G . . . GT:ADDP
36 chro1 2. A GG . . . GT:AD:DP
37 chro1 m. ¢ 6 . GT:AD:DP
38 chro1 107. A CGT. GT:AD:DP
&outh Green GenomeHarvest
oo diversity, organization and dynamics

S bioinformatics platform

0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:16,1:17
0/0:17,0,0:17
0/0:17,0:17

0/0:
0f0:
0/0:

0/0:
0/0:
o/o:

0f0:
0/0:
0f0:
0/0:
0/0:
0f0:
0/0:
0f0:
0/0:
0f0:
0/0:

0/0:
0/0:
o/o:
0/o:

A

A

Number of alleles reported=1<2

- =» Not a reported variant line because :
homozygous. :

Reported first because sequencing
error in S2 with one read having “C” .
:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14
:19,0:19 0/0:24,0:24 0/0:18,0:13 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,0:16 0/0:14,0:14
:19,0,0:19  0/0:24,0,0:24  0/0:18,0,0:18  0/0:16,1,0:17  0/0:15,L,0:16  0/0:19,0,0:19  0/0:16,0,0:16  0/0:14,0,0:14
:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14

A

0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:14,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0:15
0/0:15,0,0:15
0/0:15,0:15

0/0:18,0:18
0/0:18,0:18
0/0:17,1:18
0/0:18,0:18
0/0:18,0:18
0/0:17,1:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:17,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:18,0:18
0/0:17,0,1:18
0/0:18,0:18

0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:16,
0/0:17,0:17
0/0:17,0:17
0/0:16,
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:16,1:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0:17
0/0:17,0,0:1
0/0:16,1:17

0/0:17,0,0,0:17  3/3:0,0,0,19:19 0/3:11,0,1,12:24 3/3:0,0,0,18:18 0/0:17,0,0,0:17 3/3:0,0,0,16:16 3/3:0,1,0,18:19 3/3:0,0,0,16:16 3/3:0,0,0,14:14 3/3:0,0,0,15:15 3/3:0,0,0,18:18 3/3:0,0,0,17:17
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From the output of GBS sequencing to the variant calling file: in command line

Prefiltering example:

-m 10 -M 10000 -f 0.05

-C

3

El

) T Gzt chrOL_al_allele_countel = Microsoft Excel T —

ichier Accueil Insertion Mise en page Formules Données Révision Affichage
L & Couper Calibri 11 = B~ =) Renvoyer 3 1a ligne automatiquement ~ Standard - *i‘ i‘i—" MNormal Insatisfaisant Meutre ~m _T’\ ’;_‘ . Somme au
53 Copier _ ] iﬁ - Jl E Remplissag
Coller J Reproduire la mise en forme L 8- e u)g MY fég .‘,‘38 czqr‘]iieit\eg‘n':er:’ln:' Mectitéetaslg\lfazovrme satisfaisant Avertissement 2 Insfrer Suppvrlmer For:nat (2 Effacer ~
Presse-papiers = Palice = Alignement = Nombre Style Cellules
E7 - 5
A B [c/D| E F G H 1 J K L M N 0 P Q R s T u
1 ##fileformat=vCFva.2
2 |##ireference=file:///../WorkShopDataset/Ref.fasta
3 |##FORMAT=<ID=GT,Number=1,Type=5tring,Description="Genotype">
4 | HHFORMAT=<ID=DP,Number=1,Type=Integer,Description="Read Depth">
5 #H#FORMAT=<ID=AD,Number=.,Type=Integer,Description="Allelic depths for the ref and alt alleles in the order listed">
6 ##contig=<ID=chr03,length=100001>
_7 |scontig=<ip=chro2 lengthio000}>
8 ##contig=<ID=chr01,length=100001>
9 |#CHROM  POS ID REF ALT QUAL FILTER INFO FORMAT  S1 s10 511 512 52 53 54 55 6 57 58 59
10 |chrol 0. AT . . . GT:AD:DP  ./.:0,0:0 20,11 .{.:0,0:0 .{.:0,0:0 .{.:0,0:0 .{.:0,0:0 01 .{.:0,0:0 .{.:0,0:0 .{.:0,0:0 .{.:0,0:0 .{.:0,0:0
11 |chr01 6. T AC GT:AD:DP  0/0:17,0,0:17  0/0:19,0,0:13  0/0:24,0,0:24  0/0:18,0,0:18  0/0:16,1,0:17  0/0:16,0,0:16  0/0:19,0,0:13  0/0:16,0,0:16 0/0:14,0,0:14  0/0:14,0,1:15  0/0:18,0,0:18  0/0:17,0,0:17
12 |chro1 3. A C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:15,0:15 0/0:17,1:18 0/0:17,0:17
13 |chrol 42. A C GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:14,1:15 0/0:18,0:18 0/0:17,0:17
14 |chr01 4. 6 C GT:AD:DP  0/0:17,0:17 0/0:19,0:13 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:14,1:15 0/0:18,0:18 0/0:17,0:17
15 |chrol 0. T G 0/0:17,0:17 0/0:18,1:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
16 |chr01 5. A C 0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:18,0:18 0/0:17,0:17
17 |chro1 52. C G 0/0:17,0:17 0/0:19,0:19 0 0/0:18,0:18 0/0:17,0:17
18 |chr01 53. A C 0/0:17,0:17 0/0:19,0:19 0 N b f " I t d -— 2 0/0:18,0:18 0/0:17,0:17
19 |chro1 5. T C 0/0:17,0:17 0/0:19,0:19 0 um er O a e es repor e - 0/0:17,1:18 0/0:17,0:17
20 |chr01 8. A G 0/0:17,0:17 0/0:19,0:19 0 . . %15 0/0:18,0:18 0/0:16,1:17
21 |chro1 3. A G 0/0:17,0:17 0/0:19,0:19 0 9 R p t d t I b 215 0/0:18,0:18 0/0:17,0:17
22 |chrol 87. A G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 o e o r e va rl a n I n e eca u se %15 0/0:17,1:18 0/0:17,0:17
23 |chr01 2. A T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0 . 315 0/0:18,0:18 0/0:16,1:17
24 |chr0o1 1. T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0 po Iy m o r p h I S m Wa S d etected 215 0/0:18,0:18 0/0:17,0:17
25 |chr01 2. C G GT:AD:DP  0/0:17,0:17 0/0:18,1:19 0 315 0/0:18,0:18 0/0:17,0:17
26 |chro1 . T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0 H d 315 0/0:18,0:18 0/0:17,0:17
27 |chr01 7s.CT GTAD:DP  0/0:17,0:17 0/0:19,0:19 0 (a cco rd I ng to pa Sse pa ra m ete rS) . %15 0/0:18,0:18 0/0:16,1:17
28 |chro1 7%. T G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0 e [ e [ [, e [ e, 15 0/0:18,0:18 0/0:17,0:17
29 |chrol 7. T A GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:15,0: 0/0:18,0:18 0/0:17,0:17
30 |chr01 . C T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16  0/0:14,0:14 0/0:14,0:15 0/0:18,0:18 0/0:17,0:17
31 |chrol 87. € G GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:16,1:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16 0/0:14,0:14 0/0:15,0:15 0/0:17,0:18 0/0:17,0:17
32 |chr01 8. ¢ T GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:17,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:15,1:16  0/0:14,0:14 0/0:15,0:15 0/0:18,0:18 0/0:17,0:17
33 |chro1 0. G A GT:AD:DP  0/0:17,0:17 0/0:19,0:19 0/0:24,0:24 0/0:18,0:18 0/0:17,0:17 0/0:16,0:16 0/0:19,0:19 0/0:16,0:16

Allele

passing cutoffs: A T ART T A

T

T

0/0:13,1:14 0/0:15,0:15 0/0:18,0:18 0/0:17,0:17

T T T T T

38 |chro1 107. A GGT . GT:AD:DI 0/0:17,0,0,0:17  3/3:0,0,0,19:19 0/3:11,0,1,12:24 3/2:0,0,0,18:18 0/0:17,0,0,0:17 3/3:0,0,0,16:16 3/3:0,1,0,18:19 3/2:0,0,0,16:16 3/3:0,0,0,14:14 3/3:0,0,0,15:15 3/3:0,0,0,18:18 3!3:0,0,0,17:17'
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From the output of GBS sequencing to the variant calling file: in command line

e Listing the files generated:
11

M Multi PUTTY Manage
File  View Tools Help
=3 = (] Import Database % Close All Sessions
Protocel SSH - Host - Loginas Password PuTTY
Multi Sessions Command ~| Sessions - M
cc2—gmartin)/cc2—gmartin ]/cc2-gmartir| ]/cc2-gmartir|
[gmartinfcc2-login Mapping]$ 11
total 28544
—-rw-r——-r—— 1 gmartin users 13345 Jan 15 08:07 GBSa.oT7186205
—-rw-r——-r—— 1 gmartin users 13722 Jan 15 09:35 GBSc.oT7186541
—-rw-r——-r—— 1 gmartin users 2571 Jan 15 10:08 GBSe.oT7l18&78&
—-rw-r——-r—— 1 gmartin users 298 Jan 15 10:28 GBSf.oT7186815
—-rw-r——-r—— 1 gmartin users 0 Jan 15 10:28 GBSf.poT7186815
—-rw-r——-r—— 1 gmartin users 282 Jan 15 12:44 GBSg.oT7186862
-rw-r--r-- 1 gmartin users 13669240 Jan 15 12:44 GBSset_ all allele count.vcf
-rw-r--r-- 1 gmartin users 4544351 Jan 15 10:28 GBSset chr0l all allele count.vcf
-rw-r--r-- 1 gmartin users 4561549 Jan 15 10:28 GBSset chr02 all allele count.vcf
—-rw-r--r-- 1 gmartin users 4564336 Jan 15 10:28 GBSset chr03 all allele count
—-rw-r--r-- 1 gmartin users 1842730 Jan 15 14:08 GBSset prefiltered.vct.
—rw-r——r— 1 gmartin users 0 Jan 15 14:089 PREFLTR.o7186963
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:08 51
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:07 510
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:08 511
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:07 512
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:06 52
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:08 53
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:08 54
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:07 55
drwxr-xr-x 2 gmartin users 1024 Jan 15 10:07 S&
drwxr-xr—-x 3 gmartin users 1024 Jan 15 10:08 57
drwxr-xr—-x 3 gmartin users 1024 Jan 15 10:07 58
drwxr-xr—-x 3 gmartin users 1024 Jan 15 10:07 58

[gmartinficc2-login Mapping]$

SouthGreen

GenomeHarvest
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versity, organization and dynamics

A vcf file prefiltered

PREFLTR.oxxxxxxx file containing what
VcfPreFilter.1.0.py told us while it was
executing
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From the output of GBS sequencing to the variant calling file: in command line

 Download this file with filezilla:

[ sttp/tgmartin@cc2-login.ciradifr - FileZilla ] T =g J

| Fichier Edition Affichage Transfert Serveur Favoris

4 BrR&g EATN
Héte: Identifiant : Mot de passe: Port: E]
Statut ; Contenu du dossier "/work/gmartin/vcfhunterGBS/Mapping” affiché avec succes -
|Statut: Connexion & cc2-login.cirad.fr...
Statut : Connected to cc2-login.cirad.fr
Statut : Démarrage du téléchargement de /work/gmartin/vefhunterGBS/Mapping/GBSset_prefiltered.vcf
Statut : remote:/work/gmartin/vcfhunterGBS/Mapping/GBSset_prefiltered.vcf =» local:C\Users\gmartin\Desktoph GBSset_prefiltered.vcf
Statut Transfert de fichier réussi, 1 605 632 octets transférés en 1 seconde il
Site local : | C\Users\gmartin\Desktop', ~ | Site distant : | /work/gmartin/vcfhunterGB5/Mapping -
+- Ml Desktop - =- 2 work -
Documents =~ 2 gmartin
& Downloads [} = 2 wecfhunterGBS
i Favorites - - |, Mapping i
Nom de fichier Taille de fi... Type defichier  Derniére modificat... Mom de fichier = Taille de ... Typedefic.. Derniére modification Droits d'ac...
Divers Dassier de fich... 11/01/2019 11:09:57 51 Dossier de ... 15/01/2019 10:08:32 drwar-xr-x
. Nouveau dossier Dossier de fich...  20/03/2018 11:03:25 . 510 Dossierde ... 15/01/2019 10:07:11 drwxr-xr-x
. PahangHDvs5chizocarpa Dossier de fich... 05/10/2018 11:07:51 511 Dossierde ... 15/01/2019 10:08:42 drwar-xr-x
| CitrusReadme.bit 1129 Fichier TXT 14/01/2019 08:05:34 512 Dossierde ... 15/01/2019 10:07:53 drasr-xr-x
4 | desktop.ini 282 Paramétres de ... 12/01/2018 08:17:57 .52 Dossierde... 15/01/2019 10:06:48 drwar-xr-x
draft.pdf 456867 Adobe Acroba.. 05/10/2018 15:23:21 .53 Dossierde ... 15/01/2019 10:08:02 drwacr-xr-x
EFig, 5.pptx 180193 Présentation..  01/12/2016 16:27:02 .54 Dossierde .. 15/01/2019 10:08:23 drwar-xr-x
[ FormationGuadeloupe2019... 18610 207 Présentation ...  11/01/201914:21:14 55 Dossier de ... 15/01/2019 10:07:23 draaer-xr-x
[ FormationGuadeloupe2018.... 29195565 Présentation..  11/01/201914:19:56 56 Dossier de ... 15/01/2019 10:07:44 draaer-xr-x
[ FormationGuadeloupe2019... 23189136 Présentation..  15/01/201914:11:49 .57 Dossierde ... 15/01/2019 10:08:14 drwar-xr-x
8] GBSset_chrill_all_allele_cou... 4544351 Fichier vCard 15/01/2019 10:56:22 .58 Dossierde ... 15/01/2019 10:07:01 drwxr-xr-x
8] GBSset_prefiltered.vef 1842730 Fichier vCard 16/01/2019 09:53:24 .58 Dossier d 15/01/201910:07:33 drwxr-xr-x
journal.pene0155740.PDF 3331949 AdobeAcroba.. 10/11/2017 09:37:41 || GB5a.07186205 13345 Fichier O71... 15/01/2019 08:07:09 -rW-r=-r--
Livre 2016 Banana_+Geno.. 15619560 Adobe Acroba.  24/11/2017 08:04:37 || GBSc.07186541 13722 Fichier O71.. 15/01/2019 09:35:45
networlo_reference.pdf 1421082 Adobe Acroba..  09/02/2018 17:39:46 || GBSe.07186786 2571 Fichier O71... 15/01/2019 10:08:42
@ protocole cytogénétique pa... 1200075 Document Mic... 14/01/201914:32:03 || GBSf.0T186815 298 Fichier O71... 15/01/2019 10:28:44
pysam.pdf 317563 Adobe Acroba...  22/02/2018 13:38:09 || GBSf.po7186815 0 FichierPO... 15/01/201910:28:25
STATISTIQUES POUR STAT... 2523782 Adobe Acroba... 03/09/2017 16:09:18 || GBSg.07186862 282 Fichier 071... 15/01/201912:44:12
tutorial_ChromosomePainti... 9360 Fichier MD 15/01/2019 11:33:56 |81 GBSset_all_allele_countavcf 13669 240 FichiervCa... 15/01/201912:44:17
| tutorial_GeneticLinkage.md 19903 Fichier MD 15/01/2019 11:33:57 8 GBSset_chr01_all_allele_countavcf 4544351 FichiervCa... 15/01/201910:28:44
=] tutorial_VariantCalling.md 10820 Fichier MD 15/01/2019 11:33:56 8- GBSset_chr02_all_allele_countawcf 4561549 FichiervCa., 15/01/2019 10:28:43
8] GBSset_chr03_all_allele_count.vcf 4564336 FichiervCa... 15/01/2019 10:28:43
HGBSsEt_prehlterEd.vrf 1842730 FichiervCa.., 15/01/2019 14:09:26
|| PREFLTR.07186963 0 Fichier 071.. 15/01/201914:09:16
q | I 3
18 fichiers et 3 dossiers, Taille totale : 102 474 560 octets Selection de 1 fichier. Taille totale : 1 842 730 octets
Serveur / Fichier local Direction  Fichier distant Taille Priorité  Statut
Fichiers en file d"attente Transferts échoués Transferts réussis (1)

Ooam ro e o - -
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From the output of GBS sequencing to the variant calling file: in command line

(]

Open the vcf with excel: (less missing data)

e —
GBSset_prefilteredw

5

An additional tag (GC) appeared: the

m Accueil Insertion Mise en page Formules Données Révision Affichage .
2 cope | S ratio between the best genotype
j N Calibri 11 P = Renvoyer a la ligne automatiguement | Standard -

=3 Copier = _ oB e
Cn\v\er e I s- < a3 Fusionner et centrer = B oo g %3 5% c’o“r‘\i probablllty found and the Second best

Presse-papiers Palice Alignement MNombre

G15 - Fe HH

genotype probability found.

A B 5 D E F G H 1 ] L
1 ##fileformat=VCFv4.2
2 ##reference=file:///../WarkShopDataset/Ref.fasta
3 ##FORMAT=<ID=GT,Number=1,Type=String,Description="Genotype">
4 ##FORMAT=<ID=DP,Number=1,Type=Integer, Description="Read Depth">
5 ##FORMAT=<ID=AD,Number=., Type=Integer,Description="Allelic depths for the ref and alt alleles in the order listed">
6 ##FORMAT=<ID=GC,Number=1,Type=Float,Description="Ratio between best genotype probability and second best genotype probability"=
7 |##contig=<ID=chr03,length=100001>
8 #tcol =<ID=chr02,length=100001>
9 ##contig=<ID=chr01,length=100001>
10 |#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT d s10 511
11 chr03 81. A T GT:AD:D/ @ 1/1:0,22:2% 1/1:0,15:15:41409225.0 0/1:9,10:19:1.0728051225679991e+22
12 chr03 95 . T A GT:AD:DP:Y 0/0:15,0:15:41409225.0 0/1:10,9:19:1.0728051225679991e+22
13 chr03 165 . T A GT:AD:DP:Gi 0/0:22,0:22:497634306623.99994 0/0:14,0:14:11778624.0
14 chr03 188 . C AT . . GT:AD:DP:GC . el #43120090000.0 1/2:0,10,12:22:646645.9999939999 1/2:0,10,4:14:1001.0000000000002
15 |chr03 269 . G AT I .I. GT:AD:DP:GC 2/2:0,0,14:14:11778624.0 1/2:0,6,10:16:3008.0 1/2:0,13,11:24:2496144.0000000005
16 chr03 330 . G AT . . GT:AD:DP:GC 2/2:0,0,15:15:41409225.0 1/1:0,16,0:16:165636900.0 1/2:0,13,11:24:2496144.0000000005
17 chr03 398 . G AT . . . GT:AD:DP:GC 1/1:0,22,0:22:497634306623.99994 1/2:0,10,9:19:92378.0 1/1:0,19,0:19:8533694883.999999
18 chr03 425 . T A . . . GT:AD:DP:GC 1/1:0,22:22:497634306623.99994 0/1:9,10:19:1.0728051225679991e+22  0/1:6,13:19:3160367789611.5737
19 chr03 523 . C AT . . . GT:AD:DP:GC 2/2:0,0,17:17:590976100.0000001 2/2:0,0,21:21:124408576655.99998 2/2:0,0,18:18:2363904400.0000005
20 chr03 572. A T . . . GT:AD:DP:GC 1/1:0,16:16:165636900.0 1/1:0,21:21:124408576655.99998 1/1:0,18:18:2363904400.0000005
21 chro3 680 . G AT . . . GT:AD:DP:GC 2/2:0,0,14:14:11778624.0 2/2:0,0,18:18:2363904400.0000005 1/2:0,7,12:19:50387.99999993999
22 chro3 713 . A T . . . GT:AD:DP:GC 1/1:0,14:14:11778624.0 1/1:0,18:18:2363904400.0000005 0/1:7,12:19:5863385211955066.0
23 |chr03 785 . G AT GT:AD:DP:GC 2/2:0,0,21:21:124408576655.99998 2/2:0,0,18:18:2363904400.0000005 2/2:0,0,18:18:2363904400.0000005
24 |chro3 829 . G AT GT:AD:DP:GC 2/2:0,0,21:21:124408576655.99998 2/2:0,0,18:18:2363904400.0000005 1/2:0,11,7:18:31824.000000000004
25 |chr03 898 . G AT GT:AD:DP:GC 1/1:0,22,0:22:497634306623.99994 1/1:0,13,0:13:2944656.0 1/1:0,24,0:24:7312459672336.001
26 |chro3 937 . G AT . . . GT:AD:DP:GC 1/1:0,22,0:22:497634306623.99994 1/1:0,13,0:13:2944656.0 1/1:0,24,0:24:7312459672336.001
27 |chro3 1036 . T A . . . GT:AD:DP:GC 0/1:9,7:16:6.858471656979868+16 1/1:0,18:18:2363904400.0000005 1/1:0,22:22:497634306623.99994
28 |chr03 1088 . G AT GT:AD:DP:GC 2/2:0,0,14:14:11778624.0 1/2:0,8,10:18:43758.0 1/2:0,14,8:22:319769.99999999994
29 |chro3 1161 . C AT . . . GT:AD:DP:GC 1/1:0,21,0:21:124408576655.99998 1/2:0,8,11:19:75582.0 1/2:0,7,10:17:19448.000000000004
30 |chro3 1276 . T A . . . GT:AD:DP:GC 0/1:8,12:20:3.660951141714442e+18 0/1:8,12:20:3.660951141714442e+18 0/1:9,12:21:2.3414397516365062+21
31 |chro3 1291 . T A . . . GT:AD:DP:GC 0/1:8,12:20:3.660951141714442e+18 1/1:0,20:20:34134779535.999396 1/1:0,21:21:124408576655.99998
32 |chro3 1401 . A T . . . GT:AD:DP:GC 1/1:0,15:15:41409225.0 1/1:0,17:17:590976100.0000001 1/1:0,17:17:590976100.0000001
33 |chro3 1438 . G AT GT:AD:DP:GC 2/2:0,0,17:17:590976100.0000001 2/2:0,0,17:17:590976100.0000001 2/2:0,0,17:17:590976100.0000001
34 |chro3 1539 . C AT GT:AD:DP:GC 2/2:0,0,19:19:8533694883.999999 2/2:0,0,23:23:1828114918084.0002 2/2:0,0,21:21:124408576655.99998
35 |chr03 1600 . G AT GT:AD:DP:GC 2/2:0,0,19:19:8533694883.999999 2/2:0,0,23:23:1828114918084.0002 2/2:0,0,21:21:124408576655.99998
36 |chr03 1685 . c AT GT:AD:DP:GC 1/2:0,9,7:16:11440.000000000002 2/2:0,0,18:18:2363904400.0000005 2/2:0,0,24:24:7312459672336.001
37 |chr03 1693 . c AT GT:AD:DP:GC 1/2:0,9,7:16:11440.000000000002 1/2:0,7,11:18:31824.000000000004 2/2:0,0,24:24:7312459672336.001
38 |chr03 1788 . T A . . . GT:AD:DP:GC 1/1:0,17:17:590976100.0000001 1/1:0,17:17:590976100.0000001 0/1:11,15:26:7.064269841181622e+25
HC 43| gBSset_prefilfered <% ’ " TTnnnes et nn nonane R i L ’ [
Prét |
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From the output of GBS sequencing to the variant calling file: in command line

So

P

ut Green GenomeHarvest
b diversity, organization and dynamics

This prefiltering step was designed to discriminate between variant lines resulting from
seguencing errors and true variant line.

However, one can want to apply additional filters such as reporting only diallelic
polymorphous SNP, minimal coverage confidence to call a variant, missing data proportion,
etc...

For that we first need to generate a file containing a list of accessions we want to apply filter
on. If we want to apply this filter on all accessions of the vcf, this file can be generated by a
“simple” command line that will work on any vcf files you have!

head -n 10000 GBSset prefiltered.vcf | grep "#CHROM" | sed 's/\t/\n/g' |
tail -n +10 > all names.tab

We take the first 10000 lines of the vcf: head -n 10000 GBSset prefiltered.vcf

Of these 10000 lines, we get the line with the accessions names which also contained
“HCHROM”: grep "#CHROM"

Of this line we convert tabulation into carriage return: sed 's/\t/\n/g’

And we take all lines from the result, but only from line number 10 to the end: tail -n +10
The selected lines are written to a file named: all names.tab
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From the output of GBS sequencing to the variant calling file: in command line

* Once the name file as been created: this can be verified with 11 command:

[gmartin@cc2-login Mapping]$ 11

total 28544

e 1 gmartin users 39 Jan 16 10:26 all_names.tab

—IW-L--I—— 1 gmartin users 13345 Jan 15 08:07 GBSa.o07186205

—IW-I--I-—-— 1l gmartin users 13722 Jan 15 09:35 GBSc.o07186541
r--r-- 1 agmartin users 2571 Jan 15 10:08 GBSe.o7186786

* This file contained accession names: more all names. tab

e Athird script, called vcfFilter.1.0.py as been designed to filter the vcf (GBSset prefiltered.vcf).
For example, we may want to:

(1) convert to missing data:
v" all datapoints which are not supported by at least 15 reads (no sufficient coverage to call good
genotype)
v’ all datapoints which are not supported by more than 300 reads (probably repeat sequences)
v’ all datapoints for which each alleles is not supported by 3 read and a minimal read proportion of
0.2

(2) remove all line which contained missing data,
(4) write the output in a file which prefix is GBSset_Filtered.

To apply these filters do not try the command following command line:
gsub -q normal.q -b yes -V -N FLTR "vcfFilter.1.0.py --vcf
GBSset prefiltered.vcf --names all names.tab --MinCov 15 --MaxCov 300 --
MinAl 3 --MinFreq 0.2 --nMiss © --prefix GBSset Filtered"”
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From the output of GBS sequencing to the variant calling file: in command line

e Listing the files generated:

11 FLTR.oxxxxxxx file containing what
vcfFilter.1.0.py told us while it was
executing
more FLTR.OXXXXXXX

[Multi PuTTY Manager

File View Tools Help
g = Iy | £ Import Database (¥ Close All Sessions

Protocol SSH + Host ~ Login as Password

Multi Sessions Command loading modules
modules loaded

Removed variant: 2740

cd-gmartin/Vcc}gmartin }/cd-gmartin }/cd-gmartin

[cmartin@ce?-login Mappingl$ 11 Eemﬂvez var?anE :B?d FOrTﬂt;;OE
total 29296 emove varian missing) :
-IWw-r—--r-- 1 gmartin users 39 Jan 16 10:26 all names.tab E::g::z ::i;:ﬁz :zzgigognrphy}- q
—I'W—-r——r—— 1 gmartin users 295 Jan 16 10:39 FLTIR.oT7188631 Removed variant (SNB): O :
—rw-r——r—— 1 gmartin users 13345 Jan 15 08:07 GBSa.oT7l186205 Removed variant (INDEL): O
—IrWw—r——r— 1 gmartin users 13722 Jan 15 09:35 GBSc.oT7186541 Removed variant (bad allele number)
-Irw—r—-r—— 1 gmartin users 2571 Jan 15 10:08 GBSe.o71867E86 Hept wvariant: 1905

-IW-r—-r—— 1 gmartin users 298 Jan 15 10:28 GBS5f.o7186815 [gmartin@cc2-login Mapping]$
—rw-r——r—— 1 gmartin users 0 Jan 15 10:28 GBS5f.poT7186815

—IrWw—r——r—— 1 gmartin users 282 Jan 15 12:44 GBSg.oT7186862

-rw-r—-r—- 1 gmartin users 13669240 Jan 15 12Z2:44 GESset_all allele count.vcf

-rw-r—-r—- 1 gmartin users 4544351 Jan 15 10:28 GBESset chr0l all allele count.vct

-rw-r--r——- 1 gmartin users 4561549 Jan 15 10:28 GESset_chr02 all allele count.vcE

-rw-r—-r-- 1 gmartin users 4564336 Jan 15 10:28 GESset_chr03_all allele count.vef

—IrWw—r——r— 1 gmartin users 767476 Jan 16 10:39 GESset Filtered filt.vcfl

-rw-r—-r—- 1 gmartin users 1842730 Jan 15 14:09 GBESset prefiltered.vck

—I'W—-r——r—— 1 gmartin users 0 Jan 15 14:09 PREFLIR.o7186963

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:08 51

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:07 510

drwsr-xr-x 3 gmartin users 1024 Jan 15 10:08 S11 The filtered vcf f||e

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:07 512

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:06 52

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:08 53

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:08 54

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:07 55

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:07 56

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:08 57

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:07 S8

drwxr-xr-x 3 gmartin users 1024 Jan 15 10:07 39

[gmartinfcc2-login Mappingl$

SouthGreen GenomeHarvest

15 bioinformatics platform iversity, organization and dynamics

[gmartin@eec2-login Mapping]$ more FLTR.o7188631
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From the output of GBS sequencing to the variant calling file: in command line

* A tutorial for variant calling of WGS data is also available here:

https://github.com/SouthGreenPlatform/VcfHunter/blob/master/tutorial VariantCalling.md

e Vcfhunter module contained additional tools for genetic mapping analysis and
chromosome painting described and available here:

https://github.com/SouthGreenPlatform/VcfHunter
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