Genome sequencing story

The sequencing of Human Reference s
genome provided a roadmap that is the 5
foundation for modern biomedical research.
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The technology that sequences the human
genome was based on capillary
electrophoresis of individual fluorescently
labelled Sanger sequencing reaction.

THE -/
HUMAN
GENOME .

500-600 bases from 96 reactions in 10 hours
24-hour reactions = 115 Kbp
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Moving forward in the genomic era, the Next
generation DNA sequencing technology is
enable a revolutionary advances

IMPROVEMENTS IN THE RATE OF DNA SEQUENCING
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The alliance between biology/clinic and computer science

Bioinformatics: The term computational biology is defined as the
development and application of theoretical data-analytical methods,
mathematical modeling and computational simulation techniques in the
context of the study of biological systems.
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Output per instrument run
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Platforms NGS platforms

ABI 3730x! 454 GS-20| Solexa/lllumina ABI SOLID Roche/454| lllumina GAllx,| llumina Hi-Seq
capillary pyrosequencer sequence sequencer Titanium, SOLID 3.0 2000

sequencer analyser llumina GAll
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Each NGS instrument is distinctly different on its specifics

2 Library preparation step platform-specific adapters are

3? ligated to the fragment to be sequenced
DY,
Iy Amplification library fragments are amplified on a
$ solid surface
@ Sequencing reactions series of repeating steps that
g are performed to detect automatically the nucleotides
(%)

Data available it is possible obtain the sequencing
information from both the ends of the fragments
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NGS main features
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2001 2002 2003 2004 2005 2006 2007 2008

genome HapMap Project begins | ENCODE Project begins projects begir publicatior

2009 2010 NGS projects

International project for SNP discovery to map the

Genome-wide characterisation for placement of
regulatory DNA-binding proteins on genomic DNA,
genome wide methylation and histone modification.

1000 Genomes

A Deep Catalog of Human Genetic Variation

haplotype diversity in the human genome.

Identification of common SNP variation in
multiple human populations.
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Sample
collection

E.g. Normal tissue

[Source materlal}

E.g. Tumor sample

Whole-genome
sequencing
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Knowledge and sample sources
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Knowledge and sample sources
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ancer Evolution
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Clinical biomarkers discovery
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10x more microbial than human cells

1M times as many microbes inside

100x more microbial than human genes

i ?
Many evidence suggest an active role of the intestinal bacteria Who is there '.
populations (gut microbiome) in the different stages of CRC disease What are they domg?



Key-points to consider

Biological question

Sample types and treatments

Proper sampling: sample harvesting, isolation techniques
Biological replication, controls

Read-type, read-length, coverage

Data analysis

Validation



