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Diagnostique NGS – Introduction

Variant Workflow

uBAM
VCF

Calling Annotation

ref.fasta Refseq, UCSC ...
DBsnp, 1000G ...

Prioritization

chr16  g.2104320A>G
Gene: TSC2
Transcript: 
NM_000548
Exon: 5
Cdna change: 
c.A360G
AA change: p.R120R
Type: synonymous
DBsnp: rs1546744
1000G: 11,0 %

Polyphen, SIFT, 
MutationTaster...

chr16  g.2104320A>G
Gene: TSC2
Transcript: NM_000548
Exon: 5
Cdna change: c.A360G
AA change: p.R120R
Type: synonymous
DBsnp: rs1546744
1000G: 11,0 %
Polyphen: Damaging
SIFT: Probably 
damaging
MutationTaster: 
Benign

chr16 2104320 A>G
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BED
Kiwi (v1.0)

Realignement / Recalibration
Filter small reads (<40b) mapped to primer regions

Main BAM : Filter <q20 reads
Pseudo BAM : Find target with pseudogene

     Mask reference
                    Unalign / bowtie2 realign

Initialization BAM

NkGene

NkRun
Run parameters (json)

Target Design (bed)
TSVC

NkPseudo

Primers design

 #########################
 #       Kiwi v1.0       #
 #  Alignment Optimizer  #
 #########################

    Start time: 18/12/15 09:38:50
    Input BAM :  /home/data/Auto_user_Proton­176­RUN022_ONCO_272_429/IonXpress_048/IonXpress_048.bam
    Output BAM: /home/results/Auto_user_Proton­176­RUN022_ONCO_272_429/Kiwi/IonXpress_048_Kiwi.bam
    GATK RealignerTargetCreator [OK]
    GATK IndelRealigner         [OK]
    GATK BaseRecalibrator       [OK]
    GATK PrintReads             [OK]
    Read/Update NkGene Database [OK]
    Pseudogene analysis
          <Create/Read BED> (31 targets with pseudogene)
          <Mask Reference (0)>
          <Reduce BAM (0)>
          <BAM to FastQ (0)>
          <Bowtie2 mapping (0)>
          <Sort & Index BAM (0)>
    Read WellPlateDataSheet     [OK]
    Create Kiwi BAMs            [OK]
    Create Kiwi Pseudo BAMs     [OK]
    Index Kiwi BAM              [OK]
    Validate BAM file           [OK]
    Clean temporary folder      [OK]
    End time  : 18/12/15 11:05:23
    SUCCESS

Kiwi

v1.0

Realignment / Recalibration

Pseudogene Analysis
(NkPseudo)

Small primer reads filtering / q>20

pseudo
BAM

BAM
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NkPseudo - Pseudogene analysis

chr3

chr7

design target

pseudogene

1 Determiner les régions du design avec des pseudogènes (blastn sur hg19)
Seuil d'identité de 95 %
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chr3 design target

2 Récupération des reads mappés sur « target » et « pseudogene »

chr7 pseudogene

Nouveau BAM

NkPseudo

NkPseudo - Pseudogene analysis
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3 Désalignement des reads => Conversion du BAM en FastQ

>read1

>read2

>read3

>read4

>read5

>readn

...

NkPseudo - Pseudogene analysis
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4 Masquage des pseudogènes sur la référence (hg19)

chr3 design target

chr7 pseudogene
NNNNNNNNNNN

NkPseudo

NkPseudo - Pseudogene analysis
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5 Réalignement sur la référence masquée avec bowtie2

chr3 design target

chr7 pseudogene
NNNNNNNNNNN

>read1

>read2

>read3

>read4

>read5

>readn

...

chr3 design target

chr7 pseudogene
NNNNNNNNNNN

Pseudogene_masked 
BAM

NkPseudo - Pseudogene analysis
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Niourkv1.7
Variant Calling Pipeline Nklipper – Soft-clipping analysis

Ref

Reads

Soft-clipping reads

Why?

Ref

S C

Soft-clipped deletion

Soft-clipped 
reads

Ref

Soft-clipped duplication

Soft-clipped 
reads

S C

Ref

Soft-clipped insertion

Soft-clipped 
reads

S C

Ref

S C

Mismapping due to sequencing error (homopolymers+bad quality)

Soft-clipped 
reads

xxxxxxxx
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Niourkv1.7
Variant Calling Pipeline Nklipper – Soft-clipping analysis

Ref

S C

Soft-clipped deletion

Soft-clipped 
reads

Ref

Soft-clipped duplication

Soft-clipped 
reads

S C

Ref

Soft-clipped insertion

Soft-clipped 
reads

S C

Ref

S C

Mismapping due to sequencing error (homopolymers+bad quality)

Soft-clipped 
reads

xxxxxxxx

Soft-clipped sequence could be 
upstream mapped on reference 

Soft-clipped sequence could be 
normal mapped on reference

Soft-clipped sequence could be 
downstream mapped 

Bad read end quality or 
reference/read homopolymers
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KerMiT – Mitochondrial variant annotation

- Définition de l'haplogroupe avec phymer (a. p. du BAM)

- Elimination des variants définissant cet haplogroupe

- Utilisation de l'API Mitomaster

- Utilisation de MitImpact 2.4

- DB KerMit (données + métadonnées)

- Visualisation Circos

...

En cours ...
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Variant Calling Pipeline

################################
#          NIOURK v1.7         #
#   Variant Calling Pipeline   #
################################

   Initialization              
     start time:21/12/15 15:44  run:Auto_user_Proton­176­RUN022_ONCO_272_429
     bam:IonXpress_012    target:Pheo_CustomPanel_IAD59495_182_Designed.bed    
     min_cov:20   min_base_q:15   min_read_q:20   min_alt_freq:0.02   strand_bias:0.95   pval:0.05    
   Read/Update NkGene Database [OK]
   GATK UnifiedGenotyper       [OK]     
   VarScan mpileup2cns         [OK]     
   SNVerIndividual             [OK]     
   LoFreq Call                 [OK]     
   Platypus callVariants       [OK]     
   SCP TSVC to diagNGSserver   [OK]       
   Pseudogene calling          [OK]
   Normalize/Decompose VCFs    [OK]
   VariantReporter annotation  [OK]
   Add variant calling results [OK]
   Convert/Write ANNOVAR input [OK]
   ANNOVAR Variant Annotation  [OK]
    ANNOVAR:table_annovar.pl(2015­12­14)   refGene:(2015­12­11)   COSMIC:v70 (2014­09­11)
      dbscSNV:v1.1(2015­12­18)   1000G:ALL(2015­08­24)   ExAC:65000 exome v0.3(2015­11­29)
     NHLBI­ESP:6500siv2(2014­12­22) CG:69(2012­02­22) NCI60:(2013­07­24) dbnsfp31a_interpro:(2015­12­19)
     dbSNP&ClinVar:via VariantReporterAPI   kaviar:(2015­12­03)   hrcr1:(2015­12­03)
     SIFT,PolyPhen2,LRT,MutationTaster,MutationAssessor,...,SiPhy:v3.0a(2015­10­15)
   Variants coverage analysis  [OK]
   Fill Niourk Database        [OK]
   Write Niourk JSON           [OK]
   Clean temp files            [OK]
   End time  : 21/12/15 15:44:56
   SUCCESS

Initialization

Calling

Variants analysis

Annotation (ANNOVAR)

Pysamstats

Write in DBs
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BED
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Realignement / Recalibration
Filter small reads (<40b) mapped to primer regions

Main BAM : Filter <q20 reads
Pseudo BAM : Find target with pseudogene

     Mask reference
                    Unalign / bowtie2 realign

Initialization BAM

NkGene

NkRun
Run parameters (json)

Target Design (bed)
TSVC

pseudo
BAM

BAM
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Coverage summary

Detailled gene coverage

Primers design

BlanKet
v1.1

########################################
# BlanKet v1.1 (NGS Coverage analysis) #
########################################

  Initialization               [OK]
  Read Target Regions (bed)    [OK]  (DUOXA1,IYD,(...),TSHB,SERPINA7)
  Read gene_to_transcript file [OK]
  Retrieve genes features      [OK]
  Convert genomic positions    [OK]
  Write multi­genes bed file   [OK]
  Launch coverageBed                 (bedtools v2.25.0)
        IonXpress_038          [OK]
        IonXpress_038 (pseudo) [OK]
        IonXpress_039          [OK]
        IonXpress_039 (pseudo) [OK]
        (...)
        IonXpress_054          [OK]
        IonXpress_054 (pseudo) [OK]
        IonXpress_055          [OK]
        IonXpress_055 (pseudo) [OK]
  Create summary XLS table     [OK]
  Create genes XLS table       [OK]
  Clean temporary folder       [OK]

Genomic organization formatting

Coverage computing

Excel table creation
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Summary 
table
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Ou récupérer les résultats : http://172.29.32.118/run_results/
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