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Haplotypes and phasing

* Haplotype: Specific groups of genes or alleles that
progeny inherited from one parent

e Phasing: Determination of haplotype phase.
Process of statistical estimation of haplotypes from
genotype data.

* Can be infered by statistics methods using
non-ambigous haplotypes present in the dataset
(Gevalt, ShapelT, Phase)

» Can be resolved using physical association of alleles
within the reads
(GATK ReadBackedPhasing, GATK HaplotypeCaller)
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SNP annotation using SnpEff

* It annotates and predicts the effects of variants

Sanﬂ on genes (amino acid changes...)

Genetic variant annotation and effect prediction toolbox.  * Uses as input GFF annoation file and VCF
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Projet Gigwa, pour la gestion des données massives de
variants (GBS, RADSeq, WGRS)

« With NGS arise serious computational challenges in terms of storage, search, sharing,
analysis, and data visualization, that redefine some practices in data management. »

- Based on NoSQL technology ‘ mongoDB

- Handles VCF files (Variant Call Format) and annotations

X Gl:gwa

Graeyps Lo for

- Supports multiple variant types: SNPs, InDels, SSRs, SV

Transparent access =

- Powerful genotyping queries ey, ﬁ
- Easily scalable with MongoDB sharding 0 e

mongo B ¢ mongoDB

Standalone server Sharded clusters

- Transparent access

- Takes phasing information into account when importing/exporting in VCF format



x\ G igwa Database: \» beanLive | Data to display: () Reference sequences ® Variants
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Pi: Nucleotide diversity: Average number of
nucleotide differences per site between any two DNA
sequences chosen randomly from the sample
population

Used to measure the degree of polymorphism within
a population
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SNP density by individuals can allow the detection of introgression event.

Introgression = Movement of a exogene region (gene flow) from one species into the gene
pool of another by the repeated backcrossing of an interspecific hybrid with one of its
parent species

Widely used in agronomy obtained but can occurs naturally



Population structure

Nature, 2011)
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Haplotype network

p-VATPase Haplotype Network

Q. sativa indica
mssn O, sativa Japonica
O.nufipogen

Exemple d’une région génomique chez
le Riz
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GWAS (Genome-Wide .
Association Studies)
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Chromosome

e Estimate association between a marker and a phenotypic character
e Manhattan plots: displays GWAS statistical tests (-log10 pvalue) along chromosomes

e TASSEL, MLMM sofwares

e False positives because of the studied structuration panel
=> correction using structure population et and kinship



GWAS issues

e Choice of genotypic panel: phenotypic diversity for target traits must be sufficient
(core-collection, MAGIC lines, NAM...)

e Population structure induces high rates of false associations (false positives)
 Correction using structure population et and kinship. Mixed models:

o Q

o K (widely used)

o Q+K (widely used)

* Density of markers must be enough to provide a good genome cover. Density can be also
highly variable.

e Linkage disequilibrium (LD) landscape: level of intra- and inter-chromosomal LD (number of
loci in LD with loci from other chromosomes). Ideally, LD profile must be flat to avoid
distorsion in association patterns.



Study of root characters using GWAS in Oryza sativa japonica.
Influence of a correction using structure and kinship

@PLOS | ONE

Genome-Wide Association Mapping of Root Traits in a Japonica

Rice Panel

Brigitte Courtois  , Alain Audebert, Audrey Dardou, Sandrine Roques, Thaura Ghneim- Herrera, Gaétan Droc, Julien Frouin,
Lauriane Rouan, Eric Gozé, Andrzej Kilian, Nourollah Ahmadi, Michael Dingkuhn

Published: November 5, 2013 « DOI: 10.1371/journal.pone.0078037
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Exemple du Riz: 3000 genomes+ HDRA (High density Rice Array)
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Exemple du Riz: 3000 genomes+ HDRA (High density Rice Array)

Extraction rapide des variants
aprés sélection d’une region /
population donnée.

RAVE - Rapid Allelic Variant Extractor (Galaxy Version 1.0)

Select plink DB

* Options

High Density Rice Array {700k SNPs)
If your dataset of interest is not listed, contact us

Minor allele frequencies

0.05

--maf filters out all variants with minor allele frequency below the provided threshold (default 0.01)
Filter SNP based on subpopulation

No

Filter SNP based on individual (This par can be empty)

Cut & Paste your list

Variety list from area

16ef3c90.0
26863647.0
7f32098d.0
608b0d34.0
46aa%c6a.0

One range per line (1.2 : B0C1)
Filter SNP based on genomic location (This parameter can be empty)

Cut & Paste your list

Range list from area

3 1500000C 20006000 chr3
4 1 5000000 chr4

bﬂe range per line, -.\r-\ltespaceAsepara:ed (le:1 1‘50000 120000 5hr1}
Filter SNP based on specific locus (This parameter can be empty)
Upload a file from your histary

Locus file (MSU locus name)

ID ] 1 | O3 || Nothing selected

One locus per line (l.e : LOE&CZQ:BGEO]

Select output format
VCF

--recode creates a new text fileset, after applying sample/variant fiiters and other cperations.




Exemple du Riz: 3000 genomes+ HDRA (High density Rice Array)
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VCF
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SNiPlay Site web

s http://sniplay.southgreen.fr

Home Pipeline for SNP analysis Tools SNP Database Documentation How to cite Login

New version: SNiPlay3 for managing large SNP datasets!!!
It allows to manage SNPs derived from NGS technologies (WGRS, GBS, RNASeq...)
and compute on the web series of tools for analyses at a whole-genome scale...

.

SNiPlay offers two types of pipeline depending on input data format:

o Pipeline V3: Analyze VCF files derived from SNP calling performed on NGS data (RNASeq, WGRS, GBS...)
o Pipeline V2: Analyze Fasta alignment files or chromatograms derived from Sanger technology.

SNiPlay is part of the South Green bioinformatics platform.




“Galaxy4Sniplay”

: SNiPlay sous Galaxy
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