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Abstract 
 

The detection of structural variants (SVs) in the human genome plays an important role in the 

understanding of many genetic diseases, including cancer. With the arrival of new high-throughput 

sequencing technologies, our current power to detect SVs has significantly improved. Here, we 

report two complementary methods for the prediction of structural variants from read mapping data 

provided by current short read aligners.  

The first method detects clusters of paired-end/mate-pair reads anomalously mapped to the 

reference genome and uses all the characteristics of reads inside the clusters (orientation, order and 

clone insert size) to identify the SV type. This method, implemented in a program called SVDetect 

[1], allows identifying a large spectrum of rearrangements including large insertions-deletions, 

duplications, inversions and balanced/unbalanced intra/inter-chromosomal translocations.  

The second method uses a different approach based on the detection of copy-number alterations 

from read depth-of-coverage data. Implemented in a program called FREEC (control-FREE Copy 

number caller) [2], it normalizes raw copy number profiles either using the profile from a control 

dataset or by the local GC-content if the control sample is not available. FREEC applies a LASSO-

based segmentation procedure to the normalized profile and predicts genomic regions of gain and 

loss. 

The use in parallel of the two SV detection strategies improves the confidence of calling true 

positive rearrangements and facilitates their interpretation at the genome scale. Both tools are 

compatible with the SAM alignment format as input file and provide output files for a graphical 

visualization of predicted structural variants. 
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