Detection and analysis of SNP polymorphisms

1- Tablet: Manual detection of SNPs with Tablet

Tablet is a graphical viewer for NGS (Next Generation Sequencing) assemblies and alignments.

Launch the Tablet software via Java Web Start : http://bioinf.hutton.ac.uk/tablet/faq.shtml.

Ensure that the assembly has already been sorted with SortSam and load the assembly file (gathering all individuals) in the SAM format.
Select the Os01g62920 gene.

Can you identify SNPs?

Identify a SNP for which all sequenced individuals differ from the reference sequence.

Identify a SNP for which RC5 differ from the reference sequence.

Identify a SNP resulting from a difference between all sequenced individuals

Identify a SNP showing a heterozygous position.

Intuitively, how do you estimate the reliability of a SNP? How can we distinguish between a heterozygous position and a sequencing mistake?

2- SNP detection using 2 softwares:


Open Galaxy.

We are going test 2 softwares for SNP discovery from mapping files.

2-1- VarScan software

VarScan VarScan is a software tool for identifying SNPs and indels in NGS sequencing 
of individual and pooled samples. 

It accepts files in a Pileup format.

From a Pileup file VarScan will generate a tabular file of « reliable » SNPs.

From the global BAM file, generate a Pileup file using SamTools. 

Observe the content of Pileup file.

Then, send this Pileup file to VarScan, more precisely to the Pileup2snp module.

Let default parameters, except for « Minimum variant allele frequency threshold » which can be fixed to 0.1 (because 10 individuals).

Observe the obtained SNPs and verify their reliability with the Tablet software.

Adapt parameters if needed to filter SNP.

2-2- GATK Tool Kit

GATK (Genome Analysis Tool Kit) « is a structured software library that makes writing efficient analysis tools using next-generation sequencing data ». 

GATK detects SNP and indels and assign to each position a genotyping value to individuals. GATK provides an output file in the VCF format (Variant Call Format).

Create the following GATK workflow: 

SAM-to-BAM => IndelRealigner =>UnifiedGenotyper.

What is the significance of the different fields of the VCF format?

Identify in VCF a heterozygous position?

Launch the DepthOfCoverage module to obtain depth of coverage for each position and individual. Observe the output.

Launch the ReadBackedPhasing module enabling to get haplotypes. Some individuals has been detected to present heterozygosity. Can haplotypes be directly identified using sequencing techniques (with ReadBackedPhasing)?

3- Comparison of SNPs obtained using the 2 methods

By concatenating gene name and position (ex : Os01g44110-12), establish the list of SNPs obtained for each procedure and compare these lists thanks to the following website:

http://bioinfogp.cnb.csic.es/tools/venny/index.html.

Are there some SNP detected by VarScan and not by GATK and vice versa? 

4- Use of the SNiPlay pipeline for exploring SNPs

SNiPlay is a Web-based application dedicated to detection and analysis of SNP from sequencing data.

Go to the SNiPlay pipeline: http://sniplay.cirad.fr.

Select the VCF format input and load the VCF file (unphased). 

Load the reference FASTA file.

Load the file describing the depth of coverage.

Choose the Rice reference genome to anchor SNPs in the genome. 

Select all individuals.

4-1- SNP and statistics

Observe SNPs and associated statistics. 

Observe alignments reconstructed from VCF file and reference. What kind of information given as input permit to define the position where each individual sequence has to begin?

4-2- Design of Illumina genotyping chip

Find the file that you will be able to submit to Illumina to design SNP chips (VeraCode technology) for the whole genes? 

What does this file contain?

What would be happened if an insertion/deletion is located 20 bases before a SNP?

4-3- Allelic files

SNiPlay generates genotyping files in different format specific to recognized analysis softwares: STRUCTURE, DARwin, Phase, TASSEL

Observe the different available genotyping formats.

4-4- Annotation des SNP

SNiPlay is able to map sequences on a reference genome and to annot the SNPs.

Verify that gene names correspond to expected ones.


Can you explain why sequences do not contain 100% coding region?

What is the part of synonymous SNPs among all SNP located in CDS?

4-5- Haplotype reconstruction

SNiPlay has the ability to reconstruct haplotypes for each individual, i.e. the combination of alleles at adjacent locations (loci) on each homolgous chromosome.

How many distinct haplotypes are there for the Os01g62920 gene?

Do you think that the Phase program had to infer haplotypes or we could be able to define them from VCF?

4-6- Haplotype networks

Haplophyle is a pipeline for the analysis of genotyping data and includes haplotype network analysis.

Select the « Network analysis » step to visualize these networks.

You can also launch the program independantly http://haplophyle.cirad.fr.

4-7- Distance tree

Observe the distance tree generated for each gene.

5- Analysis of a subset of samples

Restart the analysis by changing the sample of analysed individual. For instance, remove the reference sequence from the analysis to detect variations only within sequenced individuals.

Observe new results.

How many SNP are remaining? Compare with your initial manual predictions.

6- Allele sharing between groups

SNiPlay has the ability to associate external informations to sequences. Typically, it is possible to link geographic origin or genetic group assessment (cultivated or wild compartments).

Restart the analysis by adding some fictives external informations linked to analyzed individuals such as this example below

Accession,compartiment

RC1,cultivated

RC2,cultivated

RC3,cultivated

RC4,wild

RC5,wild

…

Observe allele sharing between groups.

