Improved data structures for clustering of transcriptomal and genomic NGS
data

Collaboration Partner: Prof. Scott Hazelhurst, School of Electrical and Information
Engineering, Wits Bioinformatics, University of the Witwatersrand,
Johannesburg, South Africa

UniVr Partner: Dr. Zsuzsanna Liptak, Dept. of Computer Science, Research Group
Bioinformatics and Natural Computing, University of Verona, Italy

The need for clustering and assembly
of transcript and genomic DNA has
been growing with the development
of new generation sequencing tech-
nologies (NGS), and is becoming ever
more pressing as sequencing costs
drop. For example, in studying human
variation or for personalised medi-
cine, complete exomic or even genom-
ic sequencing will soon be routine.
Short read sequence data needs to be post-processed using (a) clustering to find sequences
generated by gene products, (b) assembly (either de novo or resequencing), (c) variant
detection. All of these tasks require fast approximate string matching algorithms as a basis.

Suffix-array based approaches have
Modified suffix array sax proved very successful in this context;
however, as data set sizes and the number
of data sets grow, computational demands
increase and so does the need to improve
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shown this approach to be very effective,
as evidenced by extensive experimenta-
tion. We are extending this work in several directions: (a) development of more memory
efficient data structures and algorithms, in particular by using compression, (b) exten-
sion to assembly and variant calling, (c) parallelisation.

The University of Witwatersrand (Wits) Bioinformatics provides bioinformatics resources
and service, and has carried out projects on a large variety of biological data, including
Bioinformatics of viral diversity, Evolutionary biology, Experimental algorithms and high-
performance computing, Assembly of second generation sequence data, Functional annota-
tion of novel data, Genome-wide Association Studies, Human Diversity Studies, with parti-
cular emphasis on genetic data in Africa.



