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INTRODUCTION

An organism's transcriptome represents the portion of its genome expressed at a specific moment under particular
conditions and can be constructed using RNA sequences (RNA-Seq) (1). This approach helps to generate primary gene
expression information of a species, like some medicinal plants, as non-model species. Various tools exist to assemble
short RNA reads in consensus sequences (assemblers) and generate de Novo transcriptomes (without a reference
genome). The assemblers can use de Bruijn Graphs (dBG) and Overlap Layout Consensus (OLP) as assembling
algorithms (2).

Although there is a base workflow to construct a transcriptome, the parameters chosen to use the different tools are
only sometimes reported (3). The first step in this workflow is the library's quality control and post-cleaning if required.
Each nucleotide generated by the sequencing platform has a quality value called Phred (Q), which represents a
probability of error in its determination. Quality control of the library involves an inspection of the reads based on the
Q value for nucleotides and their proportion in each read, which can lead to a correction (4). The quality of
post-assembling products (several contigs or transcriptomes) can also be assessed from other perspectives, like metrics
regarding the length of each long sequence consensus (contig), the integrity of the transcriptome (the total of contigs)
and the magnitude of transformations made in raw read to construct contigs.

For this work, we used Matricaria chamomilla (Chamomile) as a non-model organism for which there was no published
reference genome at the moment of this analysis. This fact prompted the construction of the de Novo transcriptome.

OBIJECTIVE

This work aimed to compare the quality of different versions of the Manzanilla transcriptome constructed by choosing
different parameters combinations to control the library's quality and three assemblers tools based on their algorithm
implemented.

MATERIALS AND METHODS

The RNA-Seq library of Chamomile was generated in 2014 by a Roche 454 sequencing platform. Fastq files have a size
of 262,4 Mb containing 300.719 reads and 119.197.062 nucleotides. The length range among reads was 24 (minimum) -
1308 (maximum) nucleotides. A total of 12 treatments were arranged to generate different de Novo transcriptomes
(figure 1). Pre-assembly cleaning was performed with NGS QC Toolkit (5) under four combinations of Q values: first, the
nucleotide Q value was set in 30 and 35, and a proportion of the read with that value as minimal set in 35%, 70% and
45% (30-35 and 35-45), one treatment (30-70-80), in which reads were trimmed to get a minimal length of 80
nucleotides, and a control consisted in the raw library. The assembling was performed with three different tools based
on their base algorithm: NEWBLER (OLC) (6), SOAPDeNovo-Trans (dBG) (7) and Trinity (dBG) (8). In order to analyze the
post-assembling quality control, we implemented rnaQUAST (9) to calculate some transcriptome metrics related to the
continuity of the sequence without needing to align to a reference, DETONATE (10) and specifically DETONATE's
RSEM-EVAL score which allows comparing the fidelity of assemblies in contrast to reads used as input. For the
transcriptomes integrity analysis, we used BUSCO (11), a tool that evaluates the presence of specific orthologous genes
considered universal for different taxonomic levels.

RESULTS

Figure 1: Proposed workflow.
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Figure 2: Graphic representation of DETONATE results.
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Figure 3: Graphic
representation of
BUSCO results.
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- The rnaQUAST metrics selected were: Total transcripts, Transcripts greater than 500 bp, Transcripts greater than
1000 bp, Average transcript length, Total transcriptome length and N50. The pattern of the results observed for
each assembler was the same for the four quality combinations: the control and 30-35 quality set recorded the
highest values, followed by the 35-45 quality set and last on the 30-70-80. The rnaQUAST indicates longer
consensus sequences and greater N50 values for transcriptomes assembled by Trinity than other assemblers.

- Using the DETONATE software, the RSEM-EVAL score was obtained for each transcriptome. Generally, the same
pattern was observed for each assembler: the lowest values were for the control and 30-35, with similar values.
The highest score was for the treatment 30-70-80, followed by 35-45. Regarding assembler differences, Trinity
presented higher scores, followed by NEWBLER and the lower values results for SOAP-DeNovoTrans (figure 2).

- We used the viridiplanate_odb10 database to carry out BUSCO. The results showed a pattern within the
assemblers; for the different pre-assembly cleanings, the less demanding ones resulted in higher proportions of
Complete and Single-copy (S) BUSCO's genes categories, in contrast with more cleaning treatments for which this
proportion decreased. Complete and duplicated (D) and Fragmented (F) BUSCO's genes categories, the proportions
were similar for all treatments. Among assemblers, Trinity generates transcriptomes with the highest number of S
and D genes, followed by NEWBLER and SOAP-DeNovoTrans. The assembler that generated the greater number of F
genes was SOAP-DeNovoTrans, followed by Trinity and NEWBLER (figure 3).

CONCLUSIONS

Despite the small size of the library, it was a helpful input to test different pre-assembly treatments and assemblers. The
output analysis with different tools allows for analyzing sequence parameters, the transformation of the raw library at
the time of assembly and the integrity of the transcriptome. Trinity (dBG) proved to be the most effective tool for
assembling the library, surpassing even NEWBLER (OLC), the assembler recommended by Roche.

Not all cleaning treatment effects are the same for the assemblers. It is likely necessary to adapt the quality control
treatment prior to assembly to the assembler that will be used.

Finally, it is essential to report the parameters used in all stages of the de Novo transcriptome assembly to ensure
reproducibility since it was demonstrated that different results can be reached.
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