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Abstract

This protocol describes how we preccessed the RNAseq data of wheat and Aegilops tauschii.

Materials

Triticum aestivum Paragon

Aegilops tauschii AL8/78
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RNA extraction

1 RNA samples from wheat and Ae. tauschii lines AL8/78, Clae23 and ENT336 were

extracted as described by Oñate-Sánchez and Vicente-Carbajosa

2 RNA quality was assessed using a Qubit fluorometer (Invitrogen) and 2100 Bioanalyzer

(Agilent Technology) in the Earlham Institute (Norwich, UK).

RNAseq

3 Illumina TruSeq mRNA libraries were constructed using the Illumina TruSeq RNA Sample

preparation guide v2 (Illumina Inc.) in accordance with the manufacturer’s protocol.

3.1 One μg of total RNA used to purified mRNA using two rounds of poly-T oligonucleotide

purification attached magnetic beads. During the second elution of poly-A RNA, the RNA

was fragmented and primed for cDNA synthesis.

3.2 cDNA synthesis was carried out using SuperScript II Reverse Transcriptase (Invitrogen)

and random primers. Second strand cDNA synthesis was carried out and the DNA was

subjected to end repair, “A” tailing and ligation.

3.3 cDNA templates were enriched by 15 cycles of PCR as per manufacturer's instructions.

The amplified library was quantified using a Bioanalyzer DNA 100 Chip.

3.4 The library was normalised to 10 nM for generation of sequence clusters on a

sequencing flow-cell on the Illumina c-Bot instrument.

3.5 Sequencing library cluster generation was carried out on a paired-end flow cell on the

Illumina cBot according to the manufacturer’s instructions.

3.6 All sequencing was carried out on an Illumina HiSeq 2500, with 100 bp paired-end read

metric, TruSeq SBS V3 Sequencing kit and version 1.12.4.2 RTA. 

3.7 FASTQ files were generated and demultiplexed according to library-specific indices by

CASAVA (v. 1.8.2, Illumina)

Quality Control

4 Adaptor sequences were trimmed using CutAdapt v 1.6 and low quality sequences were

removed by Trimmomatic v0.30 with parameter ILLUMINACLIP:2:30:10 HEADCROP:10

LEADING:3 TRAILING:3 SLIDINGWINDOW:4:15 MINLEN:36
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Read mapping

5 To estimate gene expression differences between Paragon and Ae. tauschii, the HISAT2-

StringTie pipeline was used to compute Transcripts Per Million (TPM) values.

5.1 HISAT2 (v2.1.0) was used to create genome indices and map the trimmed RNAseq reads

to each genome. 

5.2 Transcripts were mapped to the Triticum3.1 wheat assembly with the 2,703 PacBio-

based 3DL scaffolds replaced by the 3DL pseudomolecule, and to the Ae. tauschii 

AL8/78 assembly. 

6 A two-step StringTie (v1.3.3b) [30] strategy was used to measure transcript abundance.

For each RNA-Seq sample, 

6.1 StringTie was used to assemble the read alignments; 

6.2 A non-redundant set of transcripts observed in all the RNA-Seq samples assembled

previously was generated using the stringtie --merge mode;

6.3 finally the second run was performed with the merged transcript models, for each RNA-

Seq sample, using the -B/-b and -e options in order to estimate transcript abundances

and generate read coverage tables.
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