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Introduction 

 The Ion Personal Genome Machine [PGM] is simple, more cost-

effective, and more scalable than any other sequencing technology. 

 

 Founded in 2007 by Jonathan Rothberg. 

 

 Part of Life Technologies. 

 

 Launched December 2010. 

 

 First 𝑃𝑜𝑠𝑡𝑙𝑖𝑔ℎ𝑡𝑇𝑀 technologies for sequencing. 
 

 The company’s goal is to democratize sequencing and make this 

technology available to every lab. 
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The chip is the machine ™ 

 Simplicity 

• Simple natural chemistry 

• Fast direct detection 

 

 Speed 

• 10X faster workflow for any project 

 

 Scalability 

• 10MB to 1GB in one year (100X) 
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How is it made? 

 Wafers are cut from a silicon boule. 

 

 The transistors and circuits are then 

pattern-transferred and subsequently 

etched onto the wafers using 

photolithography. 

 

 The upper process is repeated 20 

times or more, creating a multi-layer 

system of circuits. 
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How does it work? 

 Simple natural chemistry. 

 

 Fast direct detection. 
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Simple natural chemistry 

When a nucleotide is 

incorporated into a 

strand of DNA by a 

polymerase, a hydrogen 

ion is released as a 

byproduct 
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Fast direct detection 
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Micro-machined wells 

 1 million sensors in the first-generation Ion 314™ chips  
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 7 million sensors in the second-generation Ion 316™ chips 

 

 12 million sensors in the third-generation Ion 318™ chips 
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Fast direct detection 

1. Nucleotide bases (dNTP’s) are sequentially 

flowed into well one at a time. 

 

2. Upon incorporation, the nucleotide releases        

a hydrogen ions which creates a pH change. 

 

3. Sensing layer binds to the hydrogen Ions. 

 

4. Sensing plate transmits ions to the field 

effective transistor (FET) gate. 

 

5. Gate registers voltage change between 

source and drain proportional to number of 

bases incorporated. 
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Fast direct detection (situation 1) 

The nucleotide floods the 

chip with one nucleotide 

after another. 
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Fast direct detection (situation 2) 

If the next nucleotide 

that floods the chip is 

not a match, no 

voltage change will be 

recorded and no base 

will be called. 
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Fast direct detection (situation 3) 

If there are two identical 

bases on the DNA strand, 

the voltage will be double, 

and the chip will record 

two identical bases called.  
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How does it perform  

 Speed 

 

 Highly accurate sequence 
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Speed 

 Fastest sequencing workflow 

 Two hour sequencing run for up to  200bp reads 

 Fully prep 8 samples in parallel in less than 6 hours 
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Fastest sequencing workflow 

3.5 hours 3 hours 0.5 hours 2 hours 
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The Ion OneTouch™ System 

 System comprises two modules: the Ion 
OneTouch™ 

Instrument and the Ion OneTouch™ ES 

(enrichment system). 
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Ion OneTouch™ System Workflow 

60% reduction of total time 

compared to standard methods  
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Ion OneTouch™ System specifications 
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Processors   

Two Six-core processors   

RAM  48 GB RAM   

Storage   

Eight 2 TB Hard drives in RAID 5 with 

12 TB usable   

Network   

Quad port gigabit NIC   

GPU   

NVIDIA Graphic Processor Unit   

Chassis  Dell Precision T7500 tower

  

Torrent server 



The chip is the machine
™

 

Highly accurate sequence 

This figure shows the 

number of reads from single 

sequencing runs of E. coli 
on 314 Ion sequencing chips, 
Increasing yield of number 

of reads across the last 3 

quarters. X axis is the 

number of 100 base reads 

in thousands.  

The number of 100 

base reads with 0 or 1 

errors (99% accuracy) 

has increased from 

58K to 166K to 

369K over the last 

three quarters of 

development effort.  
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Highly accurate sequence 
Accuracy versus total 

position from a single 

run of 314 using E.coli 

Dh10B. Base call were 

generated with default 

parameters in v1.3.0 of 

the Torrent Suite 

software. After 

filtering based solely on 

the inherent signal 

properties of the data 

475k reads were 

produced. 
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Highly accurate sequence - Homopolymer 

The red line – data got from 

a single run of an Ion 314 

chip using E.coil DH10B.  
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Highly accurate sequence - Coverage 

Circular plot shows percentage 

of G+C content in the inner 

red circle and regional 

coverage level in the outer 

blue circle 
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New progress 

In October 2011, Ion Torrent 

launched a long read kit for the 

PGM sequencer, which can provide 

high quality read lengths of 225 

bases. Furthermore, Reads longer 

than 500 bases are achievalbe, 

that have been demonstrated. 



The chip is the machine
™

 

The comparison between Life Ion 

PGM and Illumina MiSeq™ 

This figure shows total 

per-base mismatch 

accuracy rate for 

complete DH10B runs 

on both the Ion PGM 

sequencer and Illumina 

MISeq sequencer. 

This plot represents errors that 

are seen as mismatched bases 

that lead to substitution errors 

rather than gapped extensions.  
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The comparison between Life Ion PGM 

and Illumina MiSeq™ 

Comparison of selected 

features of the 

consensus sequence 

derived from the Ion 

PGM™ sequencer and 

MiSeq™ platforms. 
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Applications 
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Small genome sequencing 
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Target resequencing 

Table confirmed somatic mutations on the Ion 

PGM ™ system 
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Ion RNA-Seq solution 
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The first column shows the total number of miRNAs that can theoretically be 

detected by each platform based on their respective content. PGM™ 

detection threshold is not content dependent and the number represents the 

total number of miRNAs included in the miRBase up to date. Detection by 

TaqMan® is calculated at Ct<40. The number of RNAs that all 3 platforms 

can theoretically detect is shown in the second column and the actual number 

of miRNAs detected by each platform is indicated on the last column. 

The figure illustrates that 

the sensitivity with the Ion 

316 sequencing chip surpasses 

the sensitivity of detecting 

miRNA species  

Expression data comparison 

between PGM and microarray 
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Paired end sequencing 


