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Transcript assembly and quality assessment
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Abstract: The transcript assembly is essential for transcriptome studies from next-generation sequencing data. However,
there are still many faults of algorithms in the present assemblers, which should be largely improved in the future.
According to the requirement of reference genome or not, the transcript assembly could be classified into the
genome-guided and de novo methods. The two methods have different algorithms and implementation processes. The
quality of assembled transcripts depends on a large number of factors, such as the PCR amplification, sequencing
techniques, assembly algorithm and genome character. Here, we reviewed the present tools of transcript assembly and
various indexes for assessing the quality of assembled transcripts, which would help biologists to determine which
assembler should be used in their studies.
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Table1l Critical parametersof transcript assemblers

Assemblers Parameters Descriptions Outputs

To set the maximum fraction of reads in one transcript to have
multiple locations mapped to genome. (Default: 0.75)
To set the minimum number of spliced reads or paired reads to

--max-multiread-fraction

--min-frags-per-transfi
R support a transcript. (Default: 10)

GTF
Cuftlinks To filter out the minor isoform (s) for a gene with relative file
i
-F abundance (divided by the most abundant isoform) lower than
the threshold. (Default: 0.1)
trim.3 thresh To trim the 3’ end of transcript when its average coverage depth
--trim-3-a -thr
RO is lower than the threshold. (Default: 10)
GFF
Scripture -alpha To denote the minimum length of transfrag. (Default: 100 bp) file
toff To remove the contigs with coverage depths lower than the
s threshold. (Default: 3)
At a given node, if edge’s coverage represents less than a given
-edgeFractionCutoff percentage of the sum of coverages of edges coming out of that g, -
Velvet-Oases node, it is removed. (Default: 0.1) file
. . To set the minimum number of spliced reads or paired reads to
-min_pair_count . .
support the connection between two long contigs. (Default: 4)
-min_trans_lgth To set the minimum length of transfrag. (Default: 100 bp)
. Fasta
Trans-ABySS  --kmer To set the k-mer size. (Default: 32 bp) file
i
. . To set the minimum length of assembled transcripts. (Default:
--min_contig_length
200 bp)
To set the minimum times (frequency) that a k-mer has to be Fasta
Trinity --min-kmer-cov observed. The k-mer with its frequency lower than the threshold file
will be excluded in the assembly. (Default: 1)
. . To run the ‘Trimmomatic’ for quality-based trimming of reads.
--trimmomatic :
(Default: disabled)
To set the minimum times (frequency) that a k-mer has to be
-d observed. Only k-mer with its frequency higher than the
SOAPdenovo- threshold will be included in the assembly. (Default: 0) Fasta
Trans e To set the minimum coverage depth for retaining the edges. file
(Default: 3)
-k To set the k-mer size. (Default: min 13 bp, max 31/127 bp)
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Table2 Quality evaluation for assembled transcripts

Indexes Formulas Descriptions
aNUM The tSUM is the number
Accuracy = .
tSUM of raw transcripts
) iNUM outputted from
Integrity T ISUM assemblers. The aNUM,
iNUM and sNUM are the
number of transcripts
mapable to genome,
SNUM transcripts with observed
Sensitivity =

length equal to
expectation and
transcripts correctly

SUM

assembled, respectively.
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