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What is NGS?
2. NGS work-flow

[

3.  Some applications of NGS in cancer research
1. Cancer driver discovery
2. Genome-wide profiling of all mutation types in individual cancers

3. Cancer evolution



Genomic Seqguencing

Capillary (Sanger) Sequencing Next Generation Sequencing
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*High throughput
*All/ selected genes in many samples
*Whole genome

*High Sensitivity

Quantification

* All mutation types
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*Candidate Genes
*Long read lengths
*Small scale projects
*Sensitivity?




Various platforms used for NGS

\/
lllumina Hiseq/Miseq SOLID lon Torrent
Sequencing by synthesis  Sequencing by ligation Semiconductor

sequencing

Pacific Bioscience (PacBio) 454
Single molecule sequencing  Pyrosequencing

mini ion
Nanopore sequencing



Overview of NGS Workflow (1)
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Overview of NGS Workflow (2)
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Alignment & Mutation Calling
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Some Applications of NGS

1. Discovering cancer genes
1. Understanding the complexity of cancer genomes

1. Studying cancer evolution



Genomics in the Clinic:
Genome-Drug Combinations

Genomic scenario Targeted drug
- ERBB2 Amplification - Herceptin & Lapatinib
- (Breast Cancer)
- BCR-ABL - Imatinib (and others)
- (CML)
- EGFR . ini itini
CNaCLO) Erlotinib, Gefitinib
- EML4-ALK . Crizotini
Y (NSeLO) Crizotinib
- KRAS-negative . :
. (coIorec%I cancer) Cetuximab
- BRAF(V600E -
. (Met(astatic M)elanoma) - Vemurafenib




Tumorigenesis: Passengers & Drivers
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Cancer Driver Discovery

« 100 breast cancer exomes reveal heterogeneity of breast cancer ‘driver’
mutations
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Mutation Catalogues: ‘COSMIC’
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COSMIC

‘Catalogue of somatic mutations in cancer
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1. Discovering cancer genes
1. Understanding the complexity of cancer genomes

1. Studying cancer evolution



Mutation Signatures
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Chromothripsis: ‘Chromosome shattering’
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Whole genome profiling
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Variant allele fraction
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Clusters of point mutations

- Fitted distribution
[C] 95% posterior intervals
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Phylogenetic tree
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Summary

1.  What is NGS?

Technology that permits the parallel sequencing of up to hundreds of thousands of nucleotide sequences

2. NGS work-flow

DNA fragmentation, cluster amplification, light detection, read alignment to reference genome

1.  Some applications of NGS in cancer research?
1. Cancer driver discovery
Catalogues of cancer driver mutations & clinical trials
1. Genome-wide profiling of all mutation types in individual cancers
Point mutations, indels, structural variants and copy number changes
1. Cancer evolution
Quantitative nature of NGS permits reconstruction of evolutionary histories
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