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Experiment (9): Sanger Sequencing

<+ Aim:

e To determine the order of the nucleotides in a given DNA sample.

< Introduction:

The term DNA sequencing refers to methods for of determining the precise order of
nucleotide bases (As, Ts, Cs, and Gs) in a molecule of DNA. Knowledge of DNA sequences
has become necessary numerous applied fields such as medical diagnosis, biotechnology and
forensic biology. A sequencing can be done by different methods including: Maxam — Gilbert
sequencing (chemical degradation method), Sanger sequencing (dideoxy chain-termination
method) and high- throughput sequencing technologies. The most commonly used method is
the dideoxy chain termination method developed by Sanger and co-workers in 1975 owing to
its relative easy and reliability (Figure.l).
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Figure.1l. Chain Termination DNA Sequencing.
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< Principle of automated Sanger method:

In this method, cycle sequencing, the dideoxynucleosides -not the primers- are tagged
with different colored fluorescent dyes, thus all four reactions occur in the same tube and are
separated in the same lane on the gel. As each labelled DNA fragment passes through the
bottom of the gel, a laser reader detect the fluorescence of each fragment (blue, green, red or
yellow) and compiles the data into an image (Figure.2).
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requires the enzymatic synthesis of a DNA
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nucleotide). In the reaction catalyzed by DNA
polymerase, the 3'-hydroxyl group of the —® e -
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sequencing reaction, nucleotide analogs called —
dideoxynucleoside triphosphates (ddNTPs)
interrupt DNA synthesis because they lack the
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instance, the addition of ddCTP to an otherwise ,.:L:.“.G)’ié&?:;&"

normal reaction system causes some of the
synthesized strands to be prematurely
terminated at the position where dC would
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and the same for the others nucleotides. This L = e [_
results in different colored DNA fragments, P ca : Lasor
which can be separated by size in an
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bands migrate past detector
by identifying the color sequences in the bands
as they pass the detector. The amount of Figure.2. Automation of DNA-sequencing reactions.
fluorescence in each band is represented as a
peak in the computer output.
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< Sanger sequencing performing steps:

1. PCR amplification.

2. Purification of PCR product: removal of unwanted primers and dNTPs from PCR
product mixture.

3. Sequencing reaction.

4. Post reaction clean-up: The post sequencing reaction product needs to be purified for
removal of excess dye terminators and unused primer by using ethanol precipitation
protocol.

5. Capillary electrophoresis.

6. Data analysis
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Figure.3. Sanger sequencing workflow.

< Sanger sequencing application:

Sanger sequencing supports a wide range of DNA sequencing applications including:
1. Single nucleotide polymorphism (SNP) detection.
2. Single-strand conformation polymorphism (SSCP).
3. Mutations detections.
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