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SLIMS: a LIMS for handling next-generation sequencing workflows
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Abstract
Next-generation sequencing (NGS) is becoming a standard method in modern life-science laboratories for studying 
biomacromolecules and their interactions. Methods such as RNA-Seq and DNA resequencing are replacing array-based 
methods that dominated the last decade. A sequencing facility needs to keep track of requests, requester details, 
reagent barcodes, sample tracing and monitoring, quality controls, data delivery, creation of workflows for customised 
data analysis, privileges of access to the data, customised reports etc. An integrated software tool to handle these tasks 
helps to troubleshoot problems quickly, to maintain a high quality standard, and to reduce time and costs needed for 
data production. Commercial and non-commercial tools called LIMS (Laboratory Information Management Systems) are 
available for this purpose. However, they often come at prohibitive cost and/or lack the flexibility and scalability needed 
to adjust seamlessly to the frequently changing protocols employed. In order to manage the flow of sequencing data 
produced at the IIT Genomic Unit, we developed SLIMS (Sequencing LIMS).

Motivation and Objectives
Next-generation sequencing is becoming a 
standard method in modern life science labo-
ratories for studying biomacromolecules and 
their interactions. Methods such as RNA-Seq and 
DNA resequencing are replacing array-based 
methods that dominated the last decade. A se-
quencing facility needs to keep track of requests, 
requester details, reagent barcodes, sample 
tracing and monitoring, quality controls, data 
delivery, creation of workflows for customised 
data analysis, privileges of access to the data, 
customised reports etc. An integrated software 
tool to handle these tasks helps to troubleshoot 
problems quickly, to maintain a high quality 
standard, and to reduce time and costs needed 
for data production. Commercial and non-com-
mercial tools called LIMS (Laboratory Information 
Management Systems) are available for this 
purpose (Melo et al., 2010; Stocker et al., 2009; 
Triplet and Butler, 2012; Scholtalbers et al., 2013). 
However, they often come at prohibitive cost 
and/or lack the flexibility and scalability needed 
to adjust seamlessly to the frequently chang-
ing protocols employed. In order to manage 
the flow of sequencing data produced at the IIT 
Genomic Unit, we developed SLIMS (Sequencing 
LIMS).

Methods
SLIMS is a web application with a MySQL back-
end that was developed in continuous interac-
tion with the wet-lab scientists running the se-

quencing facility and with database experts 
from the University of Milan (Politecnico). SLIMS is 
written in the Java programming language, runs 
on a Glassfish web server, uses Hibernate for ob-
ject-relational mapping, follows the Model-View-
Controller model, and employs the Java-Server-
Faces and the PrimeFaces framework for the 
frontend. Maven is employed to manage de-
pendencies and to build the software. Message 
bundles are used for easy internationalisation. 
Workflows are provided to the system as XML 
files that list the protocol steps in detail. A script 
generator reads the workflow and generates all 
the commands needed to perform demultiplex-
ing, quality control, alignments, and visualisation 
steps. SLIMS can run in a completely automated 
fashion, although human interaction is helpful at 
times, especially when non-standard tasks are to 
be performed. Access to the system is provided 
via an LDAP realm. LDAP authentication permits 
a single login policy for users of computational 
resources. Once authenticated, five roles are be-
ing assigned: admin, groupleader, user, analyst, 
and guest. Admins have full access and can 
submit or delete sequencing reagents, submit or 
delete sequencing requests, etc. Users can sub-
mit, view, and modify their requests. Supervisors 
can view the requests of their users. Analysts can 
create, modify, and launch workflows that ulti-
mately lead to tracks viewable by the biologist 
in a web browser. Guests can view the general 
guidelines and the statistics regarding requests, 
waiting lists, and data delivery.
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Results and Discussion
SLIMS has been developed since August 2011. 
The first version has been deployed in September 
2011. Since then, 2,700 samples have been pro-
cessed. Samples processed before September 

2011 were also inserted into the system. Since 
the use of SLIMS, data delivery procedures have 
been standardized making it easier for biologists 
and analysts to navigate the data. Furthermore, 
data delivery times have been drastically re-

Figure 1. The data model of SLIMS.
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duced. Currently, when the transfer of data from 
the sequencing machine to the data archive 
is complete, demultiplexing starts and provides 
data in Fastq format within hours, e.g. 4 hours for 
50 base pair single read protocols. In summary, 
SLIMS is handling all the sequencing requests that 
are processed by the IIT Genomic Unit located at 
the IFOM-IEO-campus and has been adapted 
to necessities identified during the processing of 
numerous sequencing runs. SLIMS is available at 
http://cru.genomics.iit.it/SLIMS.
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