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Introduction 
ion torrent™ sequencing instruments are designed to provide 
researchers the sequence information needed to identify  
important genetic events, and these events are represented 
as sequence data and analysis results. Generating high- 
quality sequence data is essential for attaining successful 
research results, but storing data is another consideration 
when planning any sequencing experiment. Data man-
agement processes continue to be a challenge for certain 
next-generation sequencing systems, but the ion torrent™ 
informatics platform was designed to reduce these data 
management issues by introducing automatic data storage 
procedures in the torrent Suite™ Software and by providing a 
pre-configured storage hardware solution. this white paper 
will outline the key factors to consider when evaluating a 
storage solution for ion torrent™ data and results.

Types of data storage systems 
Sequence data can be managed in three ways: backup, 
archiving, and storage. a backup system assumes a mirror 
or an exact copy of sequence data files being generated. this 
type of system helps avoid loss of sequence data or analysis 
results at any given time. an archiving system is designed  
for longevity and is typically not accessed unless there is a 
need to reanalyze or recall original sequence data files after  
several years. a storage system can be simply an extension  
of a computer’s internal storage and is essential for any  
active research environment. it is not an ongoing copy of  
the sequence data or analysis results, but it does allow for 
immediate file access and mid-term archiving. 

there are several reasons to invest in a reliable storage 
system for sequence data. Some of the main reasons include 
improving server performance, reanalyzing sequencing 
results, or maintaining an accessible archive of results. 
individual storage needs also depend on the data-retention 
requirements of an organization. Some researchers have the 
freedom to keep all derived results while others face stricter 
institutional constraints, thus making it necessary to maintain 
a collection of larger raw data files. 

Ion Torrent™ file types and sizes 
there are several types of data files generated from  
ion torrent™ sequencing instruments and the accompanying 
torrent Suite™ Software. Understanding these file types and 
their size requirements is also critical when considering  
different data storage options. they are summarized here:

DAT files—these are known as signal processing input,  
and are required to reanalyze an ion pGM™ or ion proton™  
run from the raw signal data. (Note: Dat files are not auto-
matically available from ion proton™ Sequencers.)

WELLS files—these are known as basecalling input, and  
are required to reanalyze an ion pGM™ or ion proton™ System 
run from basecalling.

BAM, FASTQ, or VCF files—these are known as output files. 
Some are required to view the run report in the torrent 
Browser, or they are necessary to reanalyze a sequencing run 
or to launch a plugin. in addition, some of these files can be 
exported to other tools, such as ion reporter™ Software.
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there are several intermediate files that are 
useful for troubleshooting a sequencing run. 
they are not required for the run report 
or for reanalysis, and can safely be deleted 
after a run completes successfully.

each of these files has various sizes based 
on the ion torrent™ chip used to generate the 
data. a summary of the basic sizes of these 
files is shown in table 1. 

the decision to store a particular file type  
is at the discretion of each individual re-
searcher; however, the weLLS files are  
the preferred choice for most customers.

Torrent Storage™ system 
specifications
One viable option for storing data is the 
torrent Storage™ system (shown in Figure 1). 
this system was specifically configured and 
tested in collaboration with Dell inc.,  
and it uses storage hardware designed by 
Dell. the torrent Storage™ system allows  
for one storage system per server, and is 
available with two storage sizes: 20 tB or  
40 tB. purchase of the system includes 
on-site installation, configuration, and web 
training, as well as local access to data files 
from torrent Suite™ Software.

Based on typical file sizes and ion torrent™ 
chips used, the torrent Storage™ 40t has 
various storage capacities (shown in table 2).

Table 1. Ion Torrent™ file types and sizes.

File type Ion 318™ 
Chip

Ion 316™ 
Chip v2

Ion 314™ 
Chip

Ion PI™ 
Chip

Ion 318™

Chip
Ion 316™ 
Chip v2

Ion 314™ 
Chip

Flow number -- 500 520 520 500 900 900 900

Signal processing input Dat 225 GB 135 GB 30 GB 2.7 tB 396 GB 246 GB 52 GB

Basecalling input weLLS 16.4 GB 9.0 GB 2.0 GB 219 GB 31.4 GB 18.4 GB 3.5 GB

Output BaM 4.2 GB 3.1 GB 0.5 GB 44 GB 6.8 GB 4.5 GB 0.65 GB

Figure 1. The Torrent Storage™ system.

Table 2. Torrent Storage™ 40T device capacities based on file types and chips used.

Ion 314™ 
Chip

Ion 316™ 
Chip

Ion 318™ 
Chip

Ion PI™ 
Chip

total run (Dat*, weLLS,  
BaM/uBaM FaStQ†, and SFF†)

1,320 270 145 100

weLLS and BaM only 36,000 3,630 2,200 170

BaM only 400,000 20,000 13,000 800

Note: These numbers are approximate based on 200 bp runs.

*DAT not available for Ion Proton™ Sequencer.

†Optional: For full description of file types, please see Torrent Suite™ Software documentation.

200 bp 400 bp



Figure 2. Example of a Data Management Configuration interface.

Installation
installation of an ion torrent Storage™  
system is performed by a Field Server 
engineer (FSe) to help ensure a successful 
connection between the torrent Server and 
the storage device. the typical process is 
outlined below:

1. after an ion torrent Storage™ system 
has been ordered and received, a  
request is created to have an FSe  
perform a system installation at a  
customer’s site.

2. the FSe installs a specific network card 
in a customer’s ion proton™ torrent 
Server or pGM™ torrent Server.

3. the FSe performs the necessary soft-
ware configuration or upgrade, makes 
the appropriate cable connections  
between the torrent Storage™ device 
and torrent Server, and performs a 
simple data storage test. 

after the system has been installed and 
tested successfully, saving data is performed 
within the torrent Suite™ Software interface. 

How to store Ion Torrent™ system data
the torrent Suite™ Software Data Manage-
ment utility enables researchers to have 
greater control over their disk space and 
the result files associated with the torrent 
Server or torrent Storage™ device. the Data 
Management utility can be used for both 
automatic and on-demand control over the 
result files and disk space usage. 

the researcher can also set data age and 
disk space thresholds for different cate-
gories of result files (such as input files, 
debugging files, and output files) as well 
as different archive locations. additionally, 
archive and deletion rules can be set up to 
happen automatically. On demand, a specific 
run can be archived or deleted. 

there are two modes of data management 
operation:

Automatic—specific rules for the automatic 
archive or deletion of analysis files can be 
configured based on data age, disk space 
usage, and file category.

Manual—entire or partial sequencing runs 
can be archived, deleted, or exported. 

Both of these modes provide various data 
management choices. these include:

Delete —removes files from the torrent 
Server data directories.

Archive—moves files from the torrent  
Server to an external drive.

Export—copies files from the torrent  
Server to an external drive.

the storage of files can be implemented 
using the torrent Suite™ Software interface, 
and the torrent Storage™ system can be 
used as the preferred location to store  
sequence data. Figure 2 shows an example 
of a configuration from the Data Manage-
ment Utility interface. 

the torrent Suite™ Software interface allows 
researchers to point the various files to the 
desired storage system directory. it is highly 
recommended that sequence data be moved 
over to the torrent Storage™ system when 
the torrent Server is over 80% full. 

Summary
Most next-generation sequencing research 
projects are focused on generating a lot of 
data and drawing meaningful results from 
the data. however, managing and storing 
sequence data is given lesser importance 
until there is a need to reanalyze or review 
the original data. this need can be easily 
addressed with a properly designed  
storage system. 

there are many solutions for storing data 
from the torrent Server. however, when  
considering a data storage solution, there  
is balance between reliability, performance, 
and available funding. the torrent Storage™ 
40t or 20t systems provide an affordable 
alternative to large data centers while pro-
viding the enterprise-level data redundancy 
that is lacking in consumer-grade hard  
drive products. 



Find out more at lifetechnologies.com/iontorrent
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