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Clinical Research Process Automation
Situation: A clinical researcher was interested in 
identifying mutations in thousands of samples that 
correlate with lung disease. 

Approach:  High-throughput sample analysis of 
human exome data was needed for a standard 
operating protocol that included a cross compared 
reference with a user supplied VCF file (Validated 
Gene Panel).  The Lasergene workflow scripting 
language was utilized to provide an integrated 
solution to assembly, including applying specific 
filtering criteria to identify somatic mutations and 
create a list of putative SNPs for each sample. 
Comparison across samples was performed based 
on the filtered results.  Visualization of highly 
filtered results was performed in ArrayStar.

Bene�t:  A reproducible process was created and 
able to be repeated across thousands of samples 
per year, very efficiently. 

The Ashkenazi Jewish Trio, a candidate NIST reference 
exome data set, assembled with the exome pipeline and 
shown in ArrayStar represented as a three sample �ltered 
Venn Diagram.2

ArrayStar SNP table showing a sample of Ashkinazi Jewish Trio (Candidate NIST RM8392) SNPs with the following �lter criteria: 
Non-synonymous AND within targeted regions, P not ref > 90%, Depth >10, 1000Gp_3_CEU_MAF <= 0.05, SIFT_pred is Damaging. 
SNP quanti�cation data was integrated with DNASTAR’s Variant Annotation Database (VAD) before �ltering.2

Automated Gene Analysis
Situation:  A 96-well sample sequenced with Illumina technology needed to be batch processed 
to expand throughput of the pilot consensus calling procedure.  Critical to the process was the 
assembly consensus calling for each sample individually.

Approach: 96 samples were assembled in each run, producing individual assemblies and SNP 
reports, including feature, coverage and Wiggle files.  Automated analysis was performed, 
ending with visualization of files in GenVision Pro.

Bene�t: A process that previously took one week was able to
be accomplished in two hours and repeated as needed.

GenVision Pro view of the differential expression of 8 RNA-Seq replicate sets from the SRP105913 study displaying the SPY gene after 
templated assembly (reference was Tair10 Arabidopsis) and gene expression quanti�cation in the DNASTAR RNA-Seq pipeline. Inset: 
Lasergene Genomics Suite scripting code to run the 16 sample SRP105913 study.1  

Situation: A structural biologist was interested in interrogating 
the impact of numerous genetic variations on a wide range of 
proteins within a genome.

Approach:  The genome was assembled from Illumina data 
and SNPs were called. SeqNinja, a molecular biology 
automation application within Lasergene, was used to 
translate genetic sequences to amino acid sequences and to 
launch NovaFold to predict protein structures. Selected 
proteins of interest were aligned in Protean 3D for comparing 
the impact of protein sequence variation on structure.

Bene�t: An automated pipeline was created to identify 
sequence variations and the structures for selected proteins 
were predicted and compared using DNASTAR tools.

Structural Biologist Automated Genetic Mutation Analysis

Human Tax1 Binding Protein 3 (kiwi) model structurally aligned using TM-Align to Human Tax1 Binding Protein 3 splice 
variant 4 (magenta) model. Both structural models were generated using NovaFold. Splice variant (Δ 54-79) eliminates 
β-sheet 5 (aa 55-60) and α-helix 2 (aa 65-69) observed in wild-type structural model.
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Summary
The Lasergene genomics package is built 
upon a powerful genomics pipeline that 
allows for an integrated and expandable 
scripting-based genomics NGS platform 
suitable for high-throughput automation.
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In the era of increasingly large and complex data sets, it is becoming more important to automate tasks for thorough and complete data analysis.  DNASTAR’s Lasergene Genomics Suite has proven 
itself as a powerful and accurate tool for genomic assembly and analysis and it is used globally by researchers who need an easy to use and feature-rich genomics toolset for a wide range of workflows. 
The ease of project setup and the Graphical User Interface (GUI) have made Lasergene the preferred software for thousands of molecular biologists. Beneath the easy to use GUI is a powerful scripting 
language that gives advanced users the capability to automate a wide range of workflows.  Harnessing the scripting capability, which is available throughout the Lasergene Genomics Suite, can support 
the creation of high-throughput pipelines that can significantly advance genomic assembly and analysis. Nearly any manual process can be integrated into an automated assembly pipeline using the 
scripting commands found in the Lasergene Genomics Suite applications.  Analysis can also be automated using the advanced scripting language so researchers can focus on genomic regions, 
variations, and other areas of greatest interest to their work.  The scripting capability in Lasergene Genomics Suite is easily learned and most researchers are able to begin automating tasks after 
minimal training.  We will highlight several workflows that are conducive to automation using the DNASTAR scripting language, including several examples shared by current Lasergene users.
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Note: DNASTAR-developed handler systems are used to connect the processes and initiate logic control of existing and validated manual methods. The handler systems can initiate assembly runs and also dynamically create the scripts required for the NGS process pipeline.  
These systems were also developed to work with existing pipeline components.




