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Motivation and Objectives
RNA-seq has recently become an attractive 
method of choice in the studies of transcrip-
tomes, promising several advantages com-
pared to microarrays such as higher sensibility 
and reproducibility. In addition, RNA-seq offers 
a broader dynamic range of detection and the 
capability of identifying novel isoforms as well as 
non-translated regions that may act in regulating 
gene expression. The reconstruction of the tran-
scriptome can be performed following two dif-
ferent approaches, a reference-based method 
in which reads are mapped back to a reference 
genome, and a ‘de novo’ assembly strategy 
where reads are compared to each other to re-
construct expressed isoforms without the need of 
using a reference genome.

In the present studio we provide a compre-
hensive comparison between these two tran-
scriptome analysis methodologies for isoforms 
reconstruction based on genome annotation 
and isoform expression levels using a Human 
sample. In addition, our work provides new in-
sights into Human isoform diversity and the com-
position of non-canonical isoforms.

Methods
Total RNA was extracted from a Hapmap cell line 
culture. Strand-specific fragment libraries were 
built for Illumina HiSeq2000 sequencing using a 
paired-end strategy. A total of 30Gbs of raw data 
were produced for the sample.

Following standard reference-based ap-
proaches for RNA-seq data analysis, high qual-
ity reads were mapped with Tophat (Trapnell et 
al., 2009) against the Human reference genome 
GRhg37/hg19. Gene expression levels were esti-
mated using FPKM values as given by Cufflinks 
(Trapnell et al., 2010)  and DESeq (Anders and 
Huber, 2010). 

In the ‘de novo’ transcriptome reconstruction 
approach, two algorithms, Trinity (Grabherr et al., 

2011) and Oases (Schulz et al., 2012), were used. 
Resulting isoform assemblies were merged with 
CAP3 (Huang and Madan, 1999) to obtain a fi-
nal consensus assembly. Isoform annotation and 
chimera detection were based on the Human 
annotations available at Ensembl (http://www.
ensembl.org/). 

Results and Discussion
Our results showed a high correlation between 
the reference-based approach and the ‘de 
novo’ assembly strategy in terms of the number 
of detected/reconstructed isoforms and their 
global expression. However, both methodologies 
showed specific differences suggesting higher 
susceptibility to different technical parameters 
and biases depending on sequencing depth, 
sequencing errors and the presence of complex 
or large variants. 
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