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Introduction 

Tandem repeats (TRs) are described as stretches of DNA containing the same (or highly similar) 

sequence motif repeated multiple times in order. Short tandem repeats (STRs) are TRs containing 

repeated units of 1-6 bp. Due to their repetitive structure, STRs loci  are subject to DNA polymerase 

slippage events that add or delete repeat units, resulting in mutation rates higher than those for other 

variant types. Expansions of STRs are implicated in more than 30 human hereditary disorders, 

including Huntington's disease and several ataxias. Robust tools have been created for detecting 

STRs in short-read sequencing data. However, given the length of the reads being analyzed, these 

methods are limited in the multiplicity and period size of TRs that can be resolved. In the past few 

years, third-generation sequencing technologies have arisen that offer substantially improved read 

lengths. Although they are obvious candidates for broadening the scope of detectable TRs, their 

high error profiles make it necessary to develop new approaches for accurate resolution of TR 

multiplicities. 

Results and methods 

We developed TRiCoLOR, a tool written in python 3.6 with supporting C++ and bash scripts, 

capable to detect TRs in error-prone long-read alignment files (BAM). BAM are quickly scanned to 

identify stretches with low entropy (that is, putative repetitive sequences). Identified regions are 

trimmed and, for each, a consensus sequence using an affine-gap penalties, multiple pairwise 

alignment is built in order to reduce their high error profiles. A regex search algorithm, modified to 

allow the identification of approximate TRs, is then run over each consensus sequence and the 

reference genome to accurately call motif and period of each repetition. Main output of the tool is a 

standard variant calling format file (VCF). The tool further includes methods to interactively 

visualize identified tandem repetitions in consensus sequences and to genotype repetitive loci in 

related individuals. For the time being, encouraging precision and recall both on simulated and real 

data has been demonstrated. 
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One-year stay abroad/scientific visit 

From 01/10/2018 till 30/09/2019, visitor Bioinformatician at the European Molecular Biology 

Laboratory (EMBL) – European Bioinformatic Institute (EBI), Heidelberg, Germany. The visit is 

hosted by the Genomics Core Facility (head: Vladimir Benes) and scientifically supervised by 

Tobias Rausch, Senior Bioinformatician. 
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