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LEARNING OUTCOMES
As a result of the lesson you will be able to:

1. Analyze Sanger and Maxam-Gilbert methods of DNA sequencing.

2. Compare Sanger method with several methods of Next Generation Sequencing
(NGS), analyze their advantages and disadvantages.

3. Describe “short gun-sequencing” and “chromosome walking” methods of genome
sequencing.

4. Characterize bioinformatical methods of genome analysis (genome assembling,
genome annotation, finding of open-reading frames (ORFs) and prediction of genes,
alignment of nucleotide sequences, protein structure prediction and etc.). Give
specific examples of used programs and bioinformatical databases.

5. Explain the main traditional methods of molecular biology that are used in
genomic research: polymerase chain reaction (PCR), gel-electrophoresis, northern
blotting, Southern blotting, restriction analysis and etc.

6. Describe the methods of DNA genotyping, DNA diagnostics, DNA fingerprinting
and DNA microarray.



Methods of Genomics

o (Genome sequencing
o EXxperimental genome analysis
o Bioinformatical (computational) genome analysis



The Sanger (chain-termination) method for DNA sequencing.
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https://en.wikipedia.org/wiki/Sanger_sequencing#/media/File:Sanger-sequencing.svg
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Gel electrophoresis
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https://agctsequencing.wordpress.com/2012/08/01/sanger-sequencing-
historical-development-of-automated-dna-sequencing/




Maxam-Gilbert DNA sequencing
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Sequencing Gel

An example of Maxam-Gilbert sequencing
reaction. Cleaving the same tagged segment of
DNA at different points yields tagged fragments
of different sizes. The fragments may then be
separated by gel electrophoresis.
https://en.wikipedia.org/wiki/Maxam%E2%80%
93Gilbert_sequencing



Shortgun sequencing

Large DNA molecule
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Chromosome walking

Chromosomal DNA
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Next generation sequencing
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Genome assembling
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-w
DNA Sequence DNA Sequence 1 DNA Sequence 2
TTAGACTAGAGC  CCAAGGAAAT TTAGACTAGAGC TTAGACTAGAGC
GGGGCTGTTGAC  AAACTATTATA GGGGCTGTTGAC GGGGCTGTTGAC
GIITCGEGETEA TGTCGGCGATG GTTTGGGGTGA GTTTGGGGTGA
ATAAATTATTGT GTAATAATTAA ATAAATTATTGT ATAAATTATTGT
ACAATCCTTCAAC  TTATATTGTTTA ACAATCCTTCAAC ACGCCCTTCAAC-
GTGCCCCACGG TCAATATAGTATTT GTGCCCCACGG GTGCCCCACGG
TGGCACCTGA AAATCGTGTAAAA TGGCACCTGA TGGCACCTGA
GGAGGGGCACA  AAAATATATATTT GGAGGGGCACA GGAGGGGCACA
402 403 402 402

Figure 1. lllustrates the analogy of a book being used to compare sequencing to genotyping.
Sequencing (left) is like reading out all of the letters in a book. Genotyping (right) is like looking at a
specific section of a specific page, and comparing to others of the same page.
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DNA fingerprinting
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RT - PCR

@@:Cells or tissue
Isolate total RNA or mRNA
Anneal anchored olige (dT) primers,
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PCR diagnostics.
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Restriction analysis of sickle-cell anemia
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o COVID-19 is an emerging, rapidly evolving situation.

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS)

Gene

Gene integrates information from a wide range of species. A record may include nomenclatu

(RefSegs), maps, pathways, variations, phenotypes, and links to genome-, phenotype-, and |
worldwide.
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EMBL-EBI

The home for big data in biology

We help scientists exploit complex information to make
discoveries that benefit humankind.

2000600

Explore dozens of hiological data resources with our Search servi

Example searches: blast keratin bfl4 | Build query

Find tools and resources or deposit data.

We have been working behind the scenes to tackle the COVID-19 pandemic. Read more about our response and resources.

Featured topic Latest news

This website requires cookies, and the limited processing of your personal data in order to function. By using the site you are
agreeing to this as outlined in our Privacy Notice and Terms of Use.
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