
Sequencing methods

- The process of determining the order of the nucleotide bases along a
DNA strand is called DNA sequencing

- In 1977 two separate methods for sequencing DNA were developed:
the chain termination method or cycle sequencing (Sanger et al.)
and the chemical degradation method or Maxam-Gilbert  

sequencing
(Maxam and Gilbert)

- Both methods were equally popular to begin with, but, for many
reasons, the cycle sequencing method is the method more commonly
used today

- This method is based on the principle that single-stranded DNA
molecules that differ in length by just a single nucleotide can be
separated from one another using polyacrylamide gel electrophoresis



Sanger's Method:

Maxam-Gilbert's Method:

How to Obtain DNA Fragments

32P
32P ATCGATCG
32P ATCG

AT

ATCGAT

ATCG
TAGCTAGCTA

TAGCTAGCTA

TAGCTAGCTA

ATCGA
32P

Specific Reaction to G

ATCG
STOPATerminated

Keep on goingBiosynthetic method

Chemical 
method

Template

or

Non-radioactive
(invisible)

32P A,T,C,G AAnalogue

Destroy → Cleavage

Destroy → Cleavage

ATCGATCGAT

Producing various fragments



Phosphodiester
bond

P
R
P
R
P
R
P
R
P
R
P
R

OH

5’

3’
1

3’

5’

A

1

2

3

4

5

6

APO4
2-

H3’

5’

2

H
dideoxynuceotide

TerminatedTerminatedddNTP

S
anger’s M

ethod: H
ow

 Term
inated 

Normal Linking

Can not react



How DNA Sequence Is Determined?
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Polyacrylamide Gel Electrophoresis
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DNA fragments having a difference 
of one nucleotide can be separated 
on gel electrophoresis

But these bands can’t tell us
the identity of the terminal 
nucleotides

If those band with the same
terminal nucleotide can be
grouped, then it is possible 
to read the whole sequence
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Sequencing systems

LICOR DNA 4300

ABI 3100



DNA Sequencing
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