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History

Sanger

A Dominant for last ~30 years

A 1000bp longest read

A Based on primers so not good for repetitive or SNPs sites

Next Generation Sequencing

Much shorter reads, 25 to 300 bp

Higher throughput

Cheaper cost per Mb

Single molecule sequencing (no cloning step)

Since Jan 2008 more DNA sequenced than all previous years
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Hence We Need High Throughput
Bioinformatics
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Sanger

Fred Sanger (1980)
Dye-terminator sequencing
PCR up DNA fragment
Separate into 2 strands
Polymerase elongates DNA

Incorporation of fluorescence labelled ddNTP causes
termination of elongation for each base

Run DNA fragments on gel/capillary
Peak generated for each base
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lllumina (Solexa)

Adapter

DNA fragment
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Prepare genomic DNA sample

Randomly fragment genomic DNA and ligate
adapters to both ends of the fragments
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Adapter

Attach DNA to surface

Bind single stranded fragments randomly to
the inside surface of the flow cell channels.

Bridge amplification
Add unlabeled nucleotides and enzyme to
initiate solid-phase bridge amplification.

Attached terminus

Free terminus

Fragments become
double stranded
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lllumina (Solexa
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First chemistry cycle:
determine first base

To initiate the first sequencing cycle, add all
four labeled reversible terminators, primers and
DNA polymerase enzyme to the flow cell.
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Image of first chemistry cycle
After laser excitation, capture the image of
emitted fluorescence from each cluster on the
flow cell. Record the identity of the first base
for each cluster
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Clusters

Completion of amplification
On completion, several million dense clusters
of double stranded DNA are generated in each
channel of the flow cell.

Before initiating
the next chemistry cycle

The blocked 3' terminus and the fluorophore
from each incorporated base are removed.




lllumina (Solexa)

Second Chemistry Cycle:

determine second base

To initiate the next sequencing cycle, add all . < 4 = 2

four labeled reversible terminators and Is coptur ed b ! he m'51‘ rument

enzyme to the flow cell, After laser excitation, collect the image data as
before. Record the identity of the second base
for each cluster.

Image of second chemistry cycle
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Repeat cycles of sequencing to determine
the sequence of bases in a given fragment
a single base at a time
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Hiumina (solexa) Applications

Resequencing

A Characterise different related species or strains
Transcriptome analysis

A No chip/array required!

A random priming of RNA

DNA methylation analysis

A sequencing bisulfite-converted DNA methylation-sensitive restriction
digest enriched fragments

Examine chromatin modifications

A Quantify in vivo protein-DNA interactions using the combination of
chromatin immunoprecipitation and sequencing (ChlP-Seq)




