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RNA-Seq data analysis  - aligning short reads to a 
reference genome

• TopHat/Cufflinks. TopHat is a fast splice junction mapper for RNA-Seq reads. Cufflinks 
assembles transcripts, estimates their abundances, and tests for differential expression and 
regulation in RNA-Seq samples.

• ERANGE

• Scripture a method for ab initio transcriptome reconstruction from RNA-Seq data
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De novo assembly of RNA-Seq 
reads

• Artifacts from library preparation and sequencing errors

• Very large data set

• Sequencing coverage among transcripts very different
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Rnnotator 
assembly pipeline
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Removal of identical reads (dereplication)
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Removal of low quality reads containing sequencing errors using 
rare k-mer filtering approach.
•Frequency of each k-mer was calculated
•Rare k-mers that occurred less than three times in the set of 
unique reads were not used in the assembly
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•No single parameter set can give best results

•Multiple velvet assemblies were done (8 velveth 
+ 8 velvetg)

•Resulting contigs were merged with Minimus2 
assembler from AMOS package
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•Special consideration of the direction of 
transcription

•strand-specific RNA-Seq reads were aligned to 
each contig and then the contigs were split at the 
strandness transition point
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•Single base errors in the assembled contigs were 
corrected by aligning the reads back to each contig 
to generate consensus nucleotide sequence
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• Accuracy - correctness of the assembly estimated by 
aligning each contig to the reference genome

• Completeness - degree to which the transcriptome is 
covered by assembled contigs. Estimated by calculating the 
percentage of genes in the annotated gene catalog that are 
covered at > 80% of the gene length.

• Contiguity - likelihood that a full-length transcript is 
represented as a single contig. Calculating the percentage of 
complete genes covered by a single contig to > 80% of the 
gene length

• Gene fusions - the number of contigs which contain two 
genes assembled into a single contig.

Evaluation of Rnnotator’s performance
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http://www.scivee.tv/node/19174
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