
Integrating LIMS in Three Steps 

Successfully integrating LIMS and instrumentation for genomics labs can help keep scientists 
aware of their progress.  

by Bruce Pharr, Michael Kuzyk, and Mike Sanders, GenoLogics Life Sciences Software Inc.  

One of the primary selling points of lab information management systems (LIMS) since their inception 
has been LIMS ability to integrate with laboratory instrumentation. As recently as 2009, LIMS users across all industries cited instrument 
integration as the most desired capability in a LIMS, with 70% of academic laboratories managers ranking it number one.  
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Next-generation genomics labs, however, require more from their LIMS. In addition to running and interfacing with lab instruments, a LIMS for 
next-generation sequencing must also provide a framework for tracking samples and associating them with sequencing data. Additionally, 
LIMS must streamline and automate mundane, routine tasks to eliminate the bottlenecks that can slow or even stall sequencing workflows and 
analysis.  
 
A successful integration of instrumentation and LIMS encompasses three phases, each of which should be addressed out-of-the-box by the 
LIMS: integrating the LIMS with a lab’s preferred instrumentation; configuring and customizing the LIMS to track the quality of data coming off 
the instruments; and ensuring rapid, reliable access to instrument results and sample information.  
 
Step one: Collecting information  
 
The first step for integration requires organizations to consider how they are collecting information about samples and associating them with 
runs. Traditionally, scientists have spent many hours poring over Excel spreadsheets to check sample preparation and run assignments. A 
LIMS, however, can fully automate the entire process of setting up a run. Scientists simply specify the samples they wish to run, and the LIMS 
automatically generates the appropriate files for the lab’s sequencing instruments.  

Any next-generation sequencing LIMS should provide some level of integration with major next-
generation sequencing instrumentation. However, because each type of next-generation 
sequencing instrumentation comes with vendor-specified kits and protocols to optimize use and 
performance, the nature of the integration often differs. Illumina, for instance, uses sample 
import sheets to run instrumentation. In this scenario, technicians set up sample data in the 
LIMS. When technicians are ready to run the experiment, they generate a sample import sheet 
and upload it to a Genome Analyzer or HiSeq. Following the run, technicians can consult the 
import sheet to demultiplex samples and ensure results are associated with the right samples.  
 
Roche 454 instruments use another integration option that pulls information from the LIMS for 
run verification. In this scenario, the instrument “talks” to the LIMS to check the status of the 
samples loaded by technicians from the LIMS and verify the information necessary to run the experiment (see Figure 1). A flexible LIMS 
enables various approaches that best suit a lab’s instrumentation and workflows.  
 
Step two: Tracking data quality  
 
The second phase of integrating instruments with a LIMS is configuring the LIMS to track the quality of sequencing data coming off 
instruments. Many sequencing instruments run for days on end, making it wasteful and inefficient for organizations to wait until runs are 
completed before evaluating the quality of the data obtained. In addition to monitoring the status of runs in progress, a LIMS can also collect 
metrics, such as the total bases yielded from a run or the percentage of base calls with a PHRED quality score of more than Q30. Over time, 
these metrics can aid in assessing instrument performance. With data from sample runs archived and searchable in a centralized LIMS, labs 
can make better, more informed decisions about which samples to rework, whether to request more samples for further experimentation, or 
how much time to spend on further analysis.  

 
GenoLogics LIMS enables integrations with various 
lab equipment and genomics instruments as shown 

in this sample history. 



At a minimum, a next-generation sequencing LIMS should provide out-of-the-box options for 
configuring the system to collect run status data on the fly. Even more valuable, however, is the 
ability to customize a LIMS to collect quality parameters that labs specify themselves. Customization 
can be a scary word in the software business, often associated with additional (expensive) consulting 
services or additional programming assistance that vendors may sell in addition to out-of-the-box 
software. But because next-generation labs succeed or fail based on their ability to innovate, any 
LIMS for next-generation sequencing should enable labs to configure or customize the system 
without vendor assistance to accommodate their unique scoring methodologies and quality 
workflows. A flexible, powerful application programming interface (API) built to accommodate open 
source and commercial scripting languages such as Groovy, PERL, or Python ensures that labs can 
adapt systems as their needs and laboratory practices change.  
 
Step three: Results tracking  
 
The final consideration in integrating instrumentation effectively with a LIMS is results tracking. Most labs today have accumulated massive 
directories on their local area network dedicated to storing information associated with sequencing runs. Often this granular information 
surfaces in reports and summaries, while the underlying information is stored for future reference. Unfortunately, locating the associated details 
can take staff hours or even days, leading some labs to re-run experiments rather than sift through directories for archived files. Multiplexing 
can also require an additional data management step: in some cases, pooled samples must be “unpooled” or “demultiplexed” before the results 
can be analyzed and interpreted.  
 
A LIMS can help keep scientists abreast of the latest lab progress by providing information on sequencing runs in a centralized and searchable 
location. Technicians, research staff, laboratory managers and principal investigators can quickly view the data collected from sequencing runs 
and relate it broadly to associated sample, experimental, and project data. Some LIMS even provide a web-based portal through which external 
collaborators can submit work requests and check progress on their projects. With the LIMS handling data management and organization, 
tracking samples, and streamlining communication among laboratory staff and between the lab and its collaborators, lab staff can spend more 
time on analysis, decision making, publications and innovation.  
 
Next-generation genomics labs require next-generation LIMS—systems built to accommodate the specific, unique demands associated with 
managing the unprecedented data volumes and rigorous sample handling protocols associated with modern sequencing workflows. The best 
LIMS connect readily to the latest sequencing instruments, enable rapid customization by lab personnel, and offer an interface for monitoring 
and reporting on laboratory progress.  
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