DNA SEQUENCE ANALYSIS

Introduction: DNA sequencing is the process of determining the precise order of nucleotides within a
DNA molecule.

Methods or technology used to determine the order of four bases.

Purpose:

1.  Deciphering the code of life

2.  Detecting mutation

3. Typing microorganisms

4.  Ildentifying human phenotypes

5. Designating polymorphism

History:

1.  First discovered and isolated DNA by Friedrich Miescher (1869)

2. 1953, James Watson and Francis Crick's double-helix model of DNA

3. Frederick Sanger got two Nobel Prizes.

4.  1955: had completed the sequence of all the amino acids in insulin

5.  First full DNA — bacteriophage in 0 x 174 in 1977

DNA sequencing methods: historically there are two main methods.

Maxam and Gilbert method: These methods are given by A.M. Maxam and W. Gilbert (1977) and are
called chemical sequencing, which uses chemicals to treat DNA to cut it into fragments. Denature dsDNA
to ssDNA by increasing temperature. Radioactively labelled one strand at the 5° end of the DNA fragment
to be sequenced. Cleave DNA strands at specific positions using chemical reactions. E.g., formic acid
(fire ant venom) to break DNA after both A and G, dimethyl sulfate (toxic) to break after G, and
hydrazine (rocket fuel) to break after C and T, after C different fragments of different sizes. The
fragments may then be separated by gel electrophoresis.

Sanger method: invented by Frederick Sanger in 1977, and he got the Nobel Prize in 1980. Also termed
as chain termination or the dideoxy method. In dideoxynucleotide triphosphate (ddNTP) chain
termination (having an H on the 3’C of the ribose sugar (normally OH found in dNTPs) and ssDNA
addition of ddNTPs—elongation step). Mechanism—ssDNA (complementary strand)aenzymatic

synthesis of complementary polynucleotide atermination at specific nucleotide position aseparated
between gel/capillary electrophoresisaread DNA sequence



Automated sequencing: based on the Sanger-Coulson method, with two notable differences from the
standard procedure. Labeling of the product of automated PCR uses fluorescent labels in place of the
radioactive labeling used in the standard procedure. Fluorescent label—usually attached to the four
dideoxynucleotides. In the four-track system. In automated DNA sequencing, each of the four
dideoxynucleotides is used in a separate reaction, and the products are run in 4 adjacent lanes of the gel.
Different fluorochromes are attached to each of the four dideoxynucleotides (all of them are used in the
same reaction in place of preparing a separate reaction for each dideoxynucleotide); single-track system
reaction products are run in a single gel lane or capillary. DNA in thermal cycle sequencing/generate
chain-terminated polynucleotide required for sequencing

Application of DNA sequencing
1. Forensic
2. Agriculture

3. Medicine
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