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Course 410 

Molecular Evolution



What is DNA sequencing?
It is reading the letters of the book. 

It is reading the exact nucleotide sequence of the 
genome.



1. Maxam and Gilbert chemical 
degradation method (extinct). 

2. Sanger sequencing (dideoxy 
or chain termination method). 

3. Illumina sequencing. 

4. SOLiD sequencing. 

5. Pyrosequencing. 

6. Ion Torrent method. 

7. Single molecule sequencing.



•  DNA sequencing can be considered the ultimate 
characterization of gene(s) or fragment(s) of DNA. 

•  DNA Sequencing is used for: 
•  Mapping genomes 
•  Determining gene structure and thus function 
•  Detecting polymorphism (single nucleotide 

polymorphism SNP) 
•  Analyzing genetic variation 
•  Predicting the possible product(s) of DNA 

fragments 
•  Many purposes depending on the questions one is 

asking 



Sanger sequencing



1.Fredrick Sanger has 
developed a sequencing 
method and received a 
Noble prize for it. 

2.Sanger sequencing method 
is also called Chain 
Termination Method and 
Dideoxy sequencing 
method.



• Employs: 
• specific primers 
• dNTPs 
• ddNTPs 
• DNA polymerase 
• DNA template
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DNA synthesis requires the availability of a 
3’-OH and energy 



Difference in OH location in sugar and 
consequences



The absence of OH group on the 3’ carbon of the 
sugar blocks further addition of nucleotides



ddGTP ddCTP ddATP ddTTP

DNA Template 
Polymerase 

Excess dNTPs 
Primer



3’5’5’5’ G

AG TA TGAATTC3’ 5’

5’ G

ddGTP



3’5’5’5’ G A5’ AG A

AG TA TGAATTC3’ 5’

5’ G A
5’ AG A

ddATP



3’5’5’ AG TA T5’ C C5’ AG CTA T

AG TA TGAATTC3’ 5’

AG TA T5’ C

C5’ AG CTA T

ddCTP



3’5’5’5’ AG A T5’ AG TA TAG CTA T T5’ C

AG TA TGAATTC3’ 5’

5’ AG A T
5’ AG TA T

AG CTA T T5’ C

ddTTP



Sanger sequencing - Gel
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• Analysis using high resolution polyacrylamide 
gel electrophoresis. 

• Fragments are detected using radioactive 
markers and autoradiography.



Fluorescent labeled ddNTPs



• Each dideoxy nucleotide is attached to a 
florescent marker. 

• At the end of each cycle, a laser beam can detect 
the florescent marker and thus record the position 
of the nucleotide.

Sanger sequencing - Automated





Chromatogram - Automated





Disclaimer

 Figures, photos, and graphs in my lectures are 
collected using google searches.  I do not claim to have 

personally produced the material (except for some). I 
do cite only articles or books used. I thank all owners of 

the visual aid that I use and apologize for not citing 
each individual item.  If anybody finds the inclusion of 
their material in my lectures a violation of their copy 

rights, please contact me via email. 

hhalhaddad@gmail.com

mailto:hhalhaddad@gmail.com

