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[bookmark: _hhcmbcjgjsdo]Supplementary Note

In this supplementary note the main technical information about the workflow implemented during this work is presented, in order to improve transcriptome de novo assemblies of one species (e.g. coconut) according to reference omic data of a related species (e.g. oil palm). We provide the software and parameters used in each step of the workflow and we make an introduction to the scaffolding and reduction of redundancy scripts.

1. [bookmark: _ja80l4gj7dtn]Workflow software and parameters 

[bookmark: _e2qho0d8s8v4]Step 1.
[bookmark: _ovj85iu4oono]
1.1 Read trimming.

1.1.1.  Trimming.

	Software: Trimmomatic V033 (1). 

	Cmd: java -jar trimmomatic-0.33.jar PE  Reads1.fastaq Reads2.fastq    
	Output1.fastq Output.unpaired1.fastq Output2.fastq Output.unpaired2.fastq   
	ILLUMINACLIP:File.fa:2:30:10  LEADING:6 TRAILING:6   
	SLIDINGWINDOW:4:20 MINLEN:35  


· Input

	- Reads1.fastaq, Reads2.fastq. Paired-end reads in fastq format. 

· Output

	- Output1.fastq, Output2.fastq. Paired-end reads after trimming.
- Output.unpaired1.fastq, Output.unpaired2.fastq.   One of  reads in the pair was lost during the trimming.            

· Parameters

· PE: Paired-end reads
· File.fa:2:30:10. Trimmomatic looks for the adapters specified  in the File.fa file,  allowing 2 mismatch, if a score of 30 is reached, the seeds are extended and clipped. 
· LEADING:6. Cut bases off the start of a read with a quality below 6
· TRAILING:6.  Cut bases off the end of a read with a quality below 6
· SLIDINGWINDOW:4:20.  Scanning at the 5’ end and clips the read once the average quality within the window  of 4 bases falls below of score of quality of 20.
· MINLEN:35. Only reads longer than 35 bp after trimming were kept.


1.1.2.  Quality control of the trimming process.

	Software: FastQC 0.11.2 (2).

	Cmd: fastqc File.fastq

· Input

	File.fastq. One of  output files of Trimmomatic.              

·  Output

A file in HTML format with statistical descriptive of reads quality and its associated compressed directory.


[bookmark: _wv7k1kuldlhh]1 .2.  Contigs assembly and its quality

1.2.1. Contigs assembly

	Software: Trinity V2.0.6 (3). 

	Cmd: Trinity  --seqType fq --max_memory 50G --left Reads1.fastq --right
	Reads2.fastq  --CPU 6  --SS_lib_type RF    

· Input

·  Reads1.fastq, Reads2.fastq paired-en reads.  

· Output

· Trinity.fasta. Contigs. 

· Parameters

· seqType fq. Reads in format fastq  
· CPU 6. Trinity can use 6 CPUs or threads.
· SS_lib_type RF. Option used only for paired-end strand-specific. This indicates that the first file is forward and the second is reverse      
    
1.2.2. Evaluation of the quality of the assembly. 
     
To evaluate the quality of contigs assembly, the amount of paired-end reads correctly aligned to the contigs was evaluated with Subread (4) and Bowtie (5).               

	Software: Subread  1.4.6 (4).
  
The software Subread makes the mapping in two steps, in the first step it builds an index for the sequences obtained with Trinity.

	Cmd: subread-buildindex -o my_index  Contigs.fasta

· Input

· Contigs.fasta. Contigs assembled by Trinity in fasta format.

· Output

· my_index. index of contigs.


	In the second step Subread maps the reads to the contigs.

Cmd: subread-align -B 3  -T 5  -i my_index -r Read1.fastq -R Read2.fastq -o Output.sam


· Input

· Read1.fastq, Read2.fastq. Paired-end reads.

· Output

· Output.sam. Alignments in SAM format.

· Parameters

· B 3. Reports the top three mappings for reads
· T 5.  Use 5 threads or CPUs.
· i my_index. Index of the contigs.

	Software: Bowtie 0.12.9 (5).

The alignment of reads to contigs with Bowtie in Trinity also involves two steps. Alignment with script  bowtie_PE_separate_then_join.pl.

Cmd: bowtie_PE_separate_then_join.pl --seqType fq --left Reads1.fastq --right Reads2.fastq --target Trinity.fasta  --aligner bowtie -p 6 --all --best --strata -m 300

· Input

· Read1.fastq, Read2.fastq. Paired-end reads.

· Output

· Creates a directory with the mapping of the reads to the contigs in bam format.

· Parameters

· --aligner bowtie. mapping with Bowtie software.
· p 6. Use 6 threads.
· --all --best --strata. Report the best alignment for the pair of reads.
· m 300. The results for a pair of reads that have more than 300 reportable alignments are not reported.


Cmd:  SAM_nameSorted_to_uniq_count_stats.pl ./bowtie_out/bowtie_out.nameSorted.bam  >  Mapping.Statistics.txt

· Input

· bowtie_out.nameSorted.bam. Mapping of reads to contigs in BAM format.
 
· Output
 
· Mapping.Statistics.txt. In this file is indicated the percentage of paired-end properly aligned


1.3 [bookmark: _3w3tjgvwqnvr] New Contigs. 

	Software: BRANCH (6).

Cmd: BRANCH  --read1 Reads1.fastq --read2 Reads2fastq --transfrag Contigs.fasta  --contig mRNA.Reference.Species.fasta --transcript   Output.fasta

· Input

· Reads1.fastq, Reads2fastq. Paired-end reads.
· Contigs.fasta. Contigs assemble by Trinity.
· mRNA.Reference.Species.fasta. mRNA of reference species.

·  Output

· Output.fasta.  Contigs assembled by BRANCH.

· Parameters

	BRANCH was used with default parameters.    

Step 2.

[bookmark: _7tmz4a1nmqw]2.1.  Removal of redundant sequences.

	Software: cd-hit-est V4.6.4 (7).
                
	Cmd: cd-hit-est  -i  Contigs.fasta  -o Output -c 1.0  -n 10 -d 0 -M 16000 

· Input

· Contigs.fasta. The contigs assembly by Trinity and BRANCH.

· Output

· Output.clstr. Clusters of identical sequences.

· Parameters

· c 1.0.  100% of identity.
· n 10. word size 10.
· d 0. The sequence identifier stops in the first space.
· M 16000. 16000 MB limit of memory.

[bookmark: _mrg7qkn3t3v4]2.2. Translation of contigs to polypeptide sequences. 

	Software: FrameDP V1.2.2 (8).
    
	Cmd: /FrameDP.pl --cfg  File.cfg --infile  Contigs.fasta  --outdir /Path/Directory.Output/

· Input.

· Contigs.fasta. Contigs after remotion of redundant sequences with cd-hit-est.

· Output.

· FrameDP creates multiple output files in one directory for each of the contigs. We retrieve afile in GFF3 format that this software produces for protein sequences.

FrameDP uses the configuration file File.cfg. There are several parameters that can be manipulated in this file as explained in (8), for the current analysis we worked with the default parameters and using as reference database the UniProtKB viridiplantae proteins (9) and the ncbi annotation of  Elaeis guineensis (10), Phoenix dactylifera (11) and Musa acuminata (12).

Be Careful, FrameDP can create a lot of empty files, this command can to remove them.

	Cmd: find <directory> -empty -type f -delete

[bookmark: _mn7n4botvof9] Step 3.

[bookmark: _r4wlhe4iogfn]3.1 Protein alignment.
        
Software: BLASTP (13).

· Input

· Sequences of proteins obtained by FrameDP in fasta format.

· Output

· Alignment in XML format.

·  Parameters
 
· outfmt 5 (output in XML format). 

[bookmark: _58e3dxb9v2tr]Step 4 and 5.  

Steps 4 and 5 of the methodology are done by the main.pl perl script. This script processes the BlastP alignments, identifies chimeric and redundant polypeptides, and performs the scaffolding of the fragmented polypeptides. The following line is an example of how to use this script in linux:

Cmd: ./main.pl -b BlastP.alignment.xml  -f polypeptides.faa -i 0.80 -q 0.60 -r 0.70 -s Output

· Input

· polypeptides.faa. Polypeptides sequences in fasta format.

· Output

  There are 4 output files:

· Output.alignment.parameters: Identity and coverage between the polypeptides of the target / query species and the proteins of the reference / subject species.
· Output.chimeric_polypeptides: List of chimeric sequences.
· Output.table: The first column contains the identifiers of the species reference proteins, the second contains the polypeptides of the target species on which the scaffolding was performed if there are more of one sequence and the third column contains the identifiers of the redundant sequences. 
· Output.fasta. It is a fasta file with the polypeptide products (PP) of the methodology.


· Parameters.

· b. BlastP alignment in format XML.
· f. Polypeptides of target species in fasta format.
· i. Minimum identity required in the alignment between the target species polypeptide and the reference species proteins.
· q. Minimum coverage  required of the target species polypeptide when the coverage of reference species proteins is greater than 0.40.
· r.  Minimum coverage  required of the target species polypeptide when the coverage of reference species proteins is less than 0.40. 
· s. Prefix of output files. 

All the scripts used by main.pl and a readme that describes in detail the use and the required perl packages could be recovered from:
 
http://palm-comparomics.southgreen.fr/Download.html/Scaff.RRed.tar.gz

2. [bookmark: _x9vq6ojhhc7f]Data such as Contigs, Polypeptides and PPs. 

[bookmark: _lcwgfnhqpaxl]
[bookmark: _GoBack]We give a brief description of the files with the main results of our work that can be retrieved from the website: http://palm-comparomics.southgreen.fr/Download.html.

[bookmark: _9c3kfbctlpd]Step 1.

· dwarf.embryo.denovo.fna. 264,349 contigs assembled by Trinity from SRX534380 reads (14).
· dwarf.embryo.new.fna. 20,847 contigs assembled by BRANCH from  SRX534380 reads and E. guineensis mRNA.
· dwarf.endosperm.denovo.fna. 185,242 contigs assembled by Trinity from SRX518095 reads (14).
· dwarf.endosperm.new.fna. 29,122 contigs assembled by BRANCH from SRX518095 reads and E. guineensis mRNA.
· dwarf.leaf.denovo.fna. 88,707 contigs assembled by Trinity from SRX534428 reads (14).
· dwarf.leaf.new.fna. 27,625 contigs assembled by BRANCH from SRX534428 reads and E. guineensis mRNA.
· tall.denovo.fna.  89,133 contigs assembled by Trinity from SRX198908 reads (15).
· tall.new.fna. 23,283 contigs assembled by BRANCH from SRX198908  reads and E. guineensis mRNA.

[bookmark: _uivjm93ysn7m]Step 2. 

· Contigs.fna. 591,511 contigs represent the clusters found with cd-hit-est in the sequences obtained with Trinity and BRANCH.
· Polypeptides.Contigs.faa. 439,300 polypeptides translated by FrameDP from the nucleotide contigs.  

[bookmark: _1vcmuyyfbbn8]Step 5. 

· Coconut.Proteins.faa. 29,366 coconut proteins product of workflow. 


[bookmark: _d8e8tipq6qsf]References
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