
BHARATHIDASAN UNIVERSITY  
Tiruchirappalli- 620024 

Tamil Nadu India  
 

Programme: M.Sc., Biotechnology (Environment) 
 

 Course Title  : Genetic Engineering 
Course Code: CC 07  

 

 Unit-IV  
 DNA Sequencing and In Vitro Translation  

 
 Dr T Sivasudha  

Professor  
Department of Environmental Biotechnology 1 



 



 



 



Sanger’s sequencing 

Lack of OH-group at 3’ position of deoxyribose 

! 

Fluorescent dye terminators 

P32 labelled ddNTPs 

Max fragment length – 750 bp 



Sequencing genomes  
using Sanger’s method 

• Extract & purify genomic DNA 

• Fragmentation 

• Make a clone library 

• Sequence clones 

• Align sequencies ( -> contigs -> scaffolds) 

• Close the gaps 

 

• Cost/Mb=1000 $, and it takes TIME  



Just an interesting comparison: 

• Human genome project, 2007 

– Genome of Craig Wenter costs 70 mln $  
• Sanger’s sequencing 

 

– Genome of James Watson costs 2 mln $  
• 454 pyrosequencing 

 

– Ultimate goal: 1000 $ / individual 

Almost there! 
 



Paradigm change 
 

• From single genes to complete genomes 

• From single transcripts to whole transcriptomes 

• From single organisms to complex metagenomic pools 

• From model organisms to the species you are studying 



IF 2.9 

IF 31.6 



 



NGS technologies 

RIP technologies: Helicos, Polonator, etc. 
In development: Tunneling currents, nanopores, etc. 

Company Platform Amplification  Sequencing  

method 

Roche 454** emPCR Pyrosequencing 

Illumina HiSeq 

MiSeq 

Bridge PCR Synthesis 

LifeTech SOLiD** emPCR/ Wildfire Ligation 

LifeTech Ion Torrent 

Ion Proton 

emPCR Synthesis (pH) 

Pacific Bioscience RSII None Synthesis 

Complete 

genomics 

Nanoballs None Ligation 

Oxford Nanopore* GridION None Flow 



Differences between platforms 

• Technology: chemistry + signal detection 

• Run times vary from hours to days 

• Production range from Mb to Gb 

• Read length from <100 bp to > 20 Kbp 

• Accuracy per base from 0.1% to 15% 

• Cost per base varies  

 



 



 



 



 



 



 



 



 



 



NGS technologies - SUMMARY 

Platform Read length  Accuracy Projects / applications 

454 Medium Homo- 

polymer runs 

Microbial + targeted reseq 

HiSeq 

MiSeq 

Short 

Medium 

High Whole genome + 

transcriptome seq, exome 

SOLiD 

 

Short High Whole genome + 

transcriptome seq, exome 

Ion Torrent Medium High Microbial + targeted reseq 

Ion Proton Short/Medium High Exome, transcriptome, 

genome 

PacBio Long Low – ultra high* Microbial + targeted reseq 

Gap closure & scaffolding 



 

       Thank You 


