
TITLE
NGS methods for diagnosis and research.

Overview of the course
The course is aimed at describing the common NGS techniques that are routinely used in diagnostic and research. It will describe the limits, pitfalls, and potentials of those techniques and give an idea of which technique can be chosen for different experimental designs and how results are typically interpreted. Biotechnological, bioinformatics and interpretation aspects are briefly covered. The course mainly focuses on single nucleotide variants from exome-sequencing experiments, however, a brief overview of other NGS-based analyses is provided as well, such as whole-genome sequencing, structural variants identification, and transcriptome analysis. The differences between the analytical pipeline and the biological significance of data coming from constitutive and somatic variants are illustrated. A final exercitation on real exome-sequence data will give a practical idea of how WES data can be provided to researchers and how can be interpreted.
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Schedule (~6 hours)
The course will include three lessons (2 hours each), as it follows.

Programme
Lesson one (Roberta Russo & Immacolata Andolfo, DMMBM): December 6, 3:00 pm 
Seminar room 4th floor Torre Biologica
NGS approaches: WGS, WES, Targeted-NGS, RNAseq 
NGS-based genetic testing
NGS-based identification of complex mode of inheritance 
NGS-based identification of genetic modifiers
Exome Secondary Findings

Lesson two (Mario Capasso, DMMBM): December 14, 3:00 pm
Seminar room 4th floor Torre Biologica
Base calling: Sequencing signal to nucleotides and FASTQ format
Mapping (BWA, SAM/BAM format, IGV)
Usage of important NGS toolkits (samtools)
Mapping statistics
DNA variant calling
Variant Call File Format (VCF)
Filtering DNA variants

Lesson three (Michele Pinelli, DMMBM): December 20, 3:00 pm
Seminar room 4th floor Torre Biologica
Criteria for interpretation for diagnostic and research purpose
Guidelines 
Online resources
New disease gene discovery
Practical exercitation

