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Abstract : 

Advances in next generation sequencing (NGS) techniques such as Illumina/Solexa, AB/SOLiD 

and Roche/454 produce millions of short sequence reads at a low cost. Mapping short reads 

against a reference genome is a widely accepted approach for the data analysis. The existing 

alignment tool such as BLAST and BLAT are not specialized for the massive amount of data 

generated by the next-generation sequencers. This workshop will cover hands-on next-generation 

specific tools read alignment tools such as Bowtie and BWA. Bowtie is an ultrafast, memory-

efficient short read aligner. Likewise, BWA is for mapping lowdivergent sequences against a 

large reference genome. The SAM (sequence alignment/map) format is a basic alignment format 

for storing read alignments against reference sequences. To assemble a genome, computer 

programs or assembler requires single and paired reads generated by the Next-generation 

sequencer. In the absence of a high-quality reference genome, new genome assemblies are 

evaluated by the number of scaffolds and contigs required to represent the genome. Sessions will 

include the ART simulator and velvet which are simulation tools that generate synthetic next-

generation sequencing reads. These are important for testing and benchmarking tool for next-

generation sequencing data analysis, such as read alignment, de novo assembly and genetic 

variation discovery. Velvet is de novo genomic assemblers that accept short read sequences, 

removes errors and produces high quality unique contigs. In the end of the hands-on you may 

explore genomic datasets by using Integrative Genomics Viewer (IGV); a high performance 

visualization tool. The overall objectives of the hands-on are:  

 

1. Short reads alignment/ mapping using Bowtie and BWA  

2. Handling of alignment data using SAM tools 

3. Generation of synthetic next-generation sequencing reads using ART simulator 

4. De novo sequence assembly using velvet 

5. Interactive exploration of large, integrated genomic datasets using IGV 


