
ION PROTON VS ILLUMINA 

HISEQ2500 VS SOLID 5500 



Applications of Next-Generation Sequencing 



Next-Generation Sequencing Workflow 

Illumina, Roche 454 or ABI SOLiD? 



NEXT-GENERATION SEQUENCING (DEEP SEQUENCING) PLATFORMS 

o Short reads 

1. Genome Analyzer IIx (GAIIx), HiSeq2000, HiSeq2500,  MiSeq – 
Illumina 

2. SOLiD 5500xl System – Applied Biosystem 

3. HeliScope™ Single Molecule Sequencer  - Helicos 

 

o Long reads 

1. Genome Sequencer FLX System (454) – Roche 

2. PacBio RS - Pacific Bioscience  

3. Personal Genome Machine, Ion Proton  - Ion Torrent 

4. GridION – Oxford Nanopore 

 

o Mapping sequences to large DNA fragments 

1. NABsys  

2. Bionanomatrix 

 

 

 

 



• Roche/454 FLX: 2004 

• Illumina Solexa Genome Analyzer: 2006 

• Applied Biosystems SOLiDTM System: 2007 

• Helicos HeliscopeTM : 2009 

• Pacific Biosciences SMRT: 2010 

• Ion Torrent: 2011 

• Ion Proton 2012 

 

 

 

Sequencing Platforms 
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Strengths (Ion-Torrent) 

• rapid sequencing speed and low upfront and operating costs. 
This has been enabled by the avoidance of modified 
nucleotides and optical measurements. 

 

• sequencing can occur in real-time. In reality, the sequencing 
rate is limited by the cycling of substrate nucleotides through 
the system.Ion Torrent Systems Inc., the developer of the 
technology, claims that each incorporation measurement takes 
4 seconds and each run takes about one hour, during which 
100-200 nucleotides are sequenced. 

• The cost of acquiring a pH-mediated sequencer from Ion 
Torrent Systems Inc. at time of launch was priced at around 
$50,000 USD, excluding sample preparation equipment and a 
server for data analysis 



Limitations (Ion-Torrent) 

• If homopolymer repeats of the same nucleotide (e.g. GGGGG) 
are present on the template strand (strand to be sequenced) 
then multiple introduced nucleotides are incorporated and more 
hydrogen ions are released in a single cycle. This results in a 
greater pH change and a proportionally greater electronic 
signal. This is a limitation of the system in that it is difficult to 
enumerate long repeats. This limitation is shared by other 
techniques that detect single nucleotide additions such as 
pyrosequencing. Signals generated from a high repeat number 
are difficult to differentiate from repeats of a similar but different 
number; e.g., homorepeats of length 7 are difficult to 
differentiate from those of length 8. 

• Longer read lengths are beneficial for de novo genome 
assembly. The read length achieved by Ion Torrent 
semiconductor sequencing is currently 500 base pairs per run. 



 



Advantage and mechanism of sequencers 



Components and cost of sequencers 

 



Application of sequencers 

 



Comparing Different Technologies 

Advantages Disadvantages 

Lowest error rate 

 

Long read length (~750 

bp) 

 

Can target a primer 

High cost per base 

 

Long time to generate 

data 

 

Need for cloning 

 

Amount of data per run 

Sanger Sequencing 



Comparing Different Technologies 

Advantages Disadvantages 

Low error rate 

 

Medium read length 

(~400-600 bp) 

 

Relatively high cost per 

base 

 

Must run at large scale 

 

Medium/high startup costs 

454 Sequencing 



Comparing Different Technologies 

Advantages Disadvantages 

Low startup costs 

 

Scalable (10 – 1000 Mb of 

data per run) 

 

Medium/low cost per base 

 

Low error rate 

 

Fast runs (<3 hours) 

New, developing 

technology 

 

Cost not as low as 

Illumina 

 

Read lengths only ~100-

200 bp so far 

 

Ion Torrent Sequencing 



Comparing Different Technologies 

Advantages Disadvantages 

Low error rate 

 

Lowest cost per base 

 

Tons of data 

Must run at very large 

scale 

 

Short read length 

(50-75 bp) 

 

Runs take multiple days 

 

High startup costs 

 

De Novo assembly 

difficult 

Illumina Sequencing 



Costs 


