
Next Generation Sequencing 
Technologies 

Michael R. Crowley 
Department of Genetics 

Heflin Center for Genomic Sciences 



Different Platforms rely on Different 
Technology 

HiSeq, MiSeq or GAIIx by Illumina 
 
SOLiD by Applied Biosystems 
 
454 Lifesciences by Roche 
 
Ion Torrent by LifeTech 
 
Ion Proton by LifeTech 
 
PacBio 
 
Complete Genomics 



DNA Replication 



Standard Sanger Sequencing 



Illumina Platforms 
•  UAB Stem Cell Institute 

GAIIx 
    One flowcell 
    ~95billion bases sequenced 
    36bp increments 
    Higher cost per base sequenced 
    Single read and Paired end reads 

HiSeq2000 
    Two flowcells 
    ~600billion bases sequenced 
    50bp-100bp increments 
    Lower cost per base sequenced 
    Single reads and Paired end reads  



Flowcells through time 
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DNA Library Prep and Flow cell Production 
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Version 3 HiSeq Flow Cell 



Library Assessment and Quantitation 
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MRL DNA Dilutions 
1:1000-1:16,000 



Useful Next-Gen Terms 
•  Cluster 

–  Individual island of DNA molecules representing a single, unique template 
•  Clusters Passing filter 

–  Number of clusters able to be distinguished by the software as individuals 
•  Fastq 

–  DNA Sequence file that is able to be read by downstream analysis 
applications 

•  Q-Score 
–  A quality score based on the Phred score from Sanger Sequenicng which is 

the probability a base is incorrect at a give position.  Example: Q30 means 
there is a 1:1000 chance the base is incorrect. Or stated another way it 
means the base call is 99.9% accurate 

•  Phasing/Prephasing 
–  When the DNA sequencing reaction is either a base ahead or a base 

behind the majority of the other molecules 
•  Depth of Coverage 

–  The average number of times a base is read within the genome 
•  Reads 

–  Actual sequence  



Illumina Cluster Generation 







HiSeq can generate 
600 Billion bases 
in one instrument run 
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c. Paired End Sequencing d. Mate Paired End Sequenicng 







Percent Q30 Scores per cycle for all lanes and both surfaces 



Cluster Density 



454 LifeSciences 

With Titanium Chemistry can generate up to 1000bp/template	


700 Million bases/run	





454 



Pacific Biosciences Technology 

J Eid et al. Science 2009;323:133-138 



Complete Genomics Technology 

R Drmanac et al. Science 2010;327:78-81 
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