DNA sequencing

DNA sequencing by Sanger method
/ Dideoxy chain termination method:

Structure of dNTP & ddNTP
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DNA sequencing by
Dideoxy chain termination method

55 TAGCTGACTC 3’
3'ATCGACTGAGTCAAGAACTATTGGGCTTAA ...

DNA polymerase
+ dATP, dGTP, dCTP, dTTP
+ ddGTP in low concentration

55TAGCTGACTCAG 3’
3'ATCGACTGAGTCAAGAACTATTGGGCTTAA ...
+

5 TAGCTGACTCAGTTCTTG 3’

3'ATCGACTGAGTCAAGAACTATTGGGCTTAA ...
+

55TAGCTGACTCAGTTCTTGATAACCCG 3’
3'ATCGACTGAGTCAAGAACTATTGGGCTTAA ...
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Denature and separate daughter strands by electrophoresis
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DNA sequencing by
Dideoxy chain termination method
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DNA sequence
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Applications of DNA sequencing

o Study gene sequence & structure

o Allows genome sequencing, e.g. Human genome project
completed sequencing human genome in 2003

0 Detection of mutations (known & unknown)

O Sequencing is now being done using “DNA sequencing
machines” or “Sequenators”
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Detection of point mutations using DNA sequencing

Homozygous (reference)
A T A A T AC

AGTAA C A C

Heterozygous (mutant)
A T A A b 4 AC

\
[ - l
I A

Automated sequencing read out

Detection of point mutations
using DNA sequencing

Homozygous
(Reference, Normal)
5'-TCCCCG CTG C-3'

Homozygous (Mutant)
5-TCCCCGTTGC-3'

Heterozygous (Mutant)
5'-TCCCCG (C/T) TG C-3'
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{a) Primer extansion reaction:
—/ TACTATGCCAGA ——————————— —
21-base primer DNA
Replication with ddTTP sequencing
— TACTATGCCAGA —— /—
(26 basas) ATG
(b} Products of the four reactions:
Products of ddA rxn Products of ddC rxn
Template: TACTATGCCAGA Template: TACTATGCCAGA
(22 0 (28) ATGATA®
{25) AT 132) ATGATACGGT®
(27 ATGATE
Products of ddG rxn Products of ddT rxn
Template: TACTATGCCAGA Template; TACTATGCCAGA ___
(24) ATE (23)
(29) ATGATACE (26) ATGAD
(30} ATGATACGE (3] ATGATACGGI
133) ATGATACGGTCD
DNA
sequencing
ic) Electrophoresis of the products:
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