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Please note: $ means that command was executed in a Terminal.

1. Quality check and reads trimming

Quality check using FastQC (v0.11.8)1

$ fastqc Raw.fq

Remove low-quality reads and retain reads between 18 to 26 nt using cutadapt (v1.18)2

$ cutadapt -m 18 -M 26 -q 30 -o Raw.trim.fq Raw.fq

Quality check after reads trimming using FastQC (v0.11.8)

$ fastqc Raw.trim.fq

The sequencing reads were aligned to soybean tRNA3, rRNA, snRNA and snoRNA4 to filter reads using bowtie

(v1.2.2)5 without mismatch.

$bowtie -build RMtrsno .fa RMtrsno

$ bowtie -t RMtrsno -S -v 0 -a --un Clean.fq -q Raw.trim.fq > Raw.trim.sam 2>

Raw.trim.log

RMtrsno is a bowtie index was built using bowtie-build. RMtrsno.fa (2,803 sequences) was combined from four files

(soybean tRNAs, rRNAs, snRNAs and snoRNAs) which were downloaded on 10 Apr 2018.

Map to soybean genome (Gmax_275_v2.0.fa from Phytozome v12)

$bowtie -build Gmax_275_v2 .0. fa Gmax275

$ bowtie -t Gmax275 -S -v 1 -a -m 20 --best --strata --un Clean. unaligned .fq --

al Clean. aligned .fq -p 16 -q Clean.fq > Clean.sam 2> Clean.log

2. Known miRNA identification

Only reads mapped to soybean genome in last step (e.g. Clean.aligned.fq) was used for identifying known soybean

miRNAs deposited in miRBase (v22)6

$bowtie -build --threads 16 mature_gma22 .fa gmamiRB22



(mature_gma22.fa, mature soybean miRNAs deposited in miRBase v22)

$ bowtie -t gmamiRB22 -S -v 0 -a --al $o2 --un $o3 -p 16 -q $n > $o4 2> $o5

$ fastq_to_fasta -v -i Clean.fq -o Clean.redun.fasta

(fastq_to_fasta, part of FASTX Toolkit v0.0.147)

3. Length statistics

Redundant read length

$ bioawk -c fastx '{print $name , length ($seq)}' Clean.redun.fasta | cut -f 2 |

sort -n |uniq -c | awk '{ print $2 "\t" $1}' | sed '1i Length \tCount ' >

Clean.redun.fasta. length

Unique read length

$ fastx_collapser -v -i Clean.redun.fasta -o Clean.uniq.fasta

(fastx_collapser, part of FASTX Toolkit v0.0.14)

$ bioawk -c fastx '{print $name , length ($seq)}' Clean.uniq.fasta | cut -f 2 |

sort -n |uniq -c | awk '{ print $2 "\t" $1}' | sed '1i Length \tCount ' >

Clean.uniq.fasta. length

4. Novel miRNA prediction

By using miRDeep-P2 (v1.1.1)8 with a published pipeline9

Combine all unaligned reads for novel miRNA identification

$cat LSD0_1 . unaligned .fq LSD0_2 . unaligned .fq ... SLD16_3 . unaligned .fq >

combined .fq

Convert fastq to redundant fasta file

$cat combined .fq | paste - - - - | sed 's/^@/>/g' | cut -f1 -2 | tr '\t' '\n' >

combined .fasta

Collapse redundant fasta to unique fasta file

$ fastx_collapser -v -i combined .fasta -o unique_tags .fasta

Change header of the fasta file to meet miRDeep-P2’s requirement

$sed 's/-/_x/' unique_tags .fasta > modified_tags .fasta

Align combined reads to soybean genome

$ bowtie -a -v 0 -p 32 -f Gmax275 modified_tags .fasta aligned_reads

2/4



Convert alignment file to blast format

$ convert_bowtie_to_blast .pl aligned_reads modified_tags .fasta Gmax_275_v2 .0. fa

> aligned_reads .bst

Filter reads

$ filter_alignments .pl aligned_reads .bst -c 15 > filtered_reads_c15 .bst

$ overlap .pl filtered_reads_c15 .bst CDS_annotation .gff3 -b > overlap_ids_c15

$ alignedselected .pl filtered_reads_c15 .bst -g overlap_ids_c15 >

annotation_filtered_c15 .bst

$ filter_alignments .pl annotation_filtered_c15 .bst -b modified_tags .fasta >

filtered_tags_c15 . fasta

Sort retained alignments

$sort +3 -25 < annotation_filtered_c15 .bst > annotation_filtered_sorted_c15 .bst

Extract potential miRNA precursor sequences

$ excise_candidate .pl Gmax_275_v2 .0. fa annotation_filtered_sorted_c15 .bst 250 >

precursors_c15 .fasta

Using RNAfold (v2.4.9)10 to predict secondary structure

$ RNAfold -v --jobs =0 --noPS --infile = precursors_c15 .fasta --outfile = precursors .

structures

Build bowtie index for precursor sequences

$bowtie -build --threads 12 -f precursors_c15 .fasta precursors_index

Align sequences to precursors

$ bowtie -a -v 0 -p 12 -f precursors_index filtered_tags_c15 .fasta >

tags_aligned_to_precursors .aln

Convert to blast format

$ convert_bowtie_to_blast .pl tags_aligned_to_precursors .aln filtered_tags_c15 .

fasta precursors_c15 .fasta > tags_aligned_to_precursors .bst

Sort signature file

$cat tags_aligned_to_precursors .bst | sort +3 -25 > All. signatures

Using miRDeep-P2 for novel miRNA discovery (miRdeep-P2 incorporates the latest plant miRNA annotation

criteria11)

$mod -miRDP.pl All. signatures precursors . structures > miRNA_predictions
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Filter miRNAs by incorporating latest annotation criteria for plant miRNAs

$mod - rm_redundant_meet_plant .pl Chr_length precursors_c15 .fasta

miRNA_predictions total_reads miR_nr_predictions miR_filter_P_predictions

5. Known and novel miRNA read counts retrieval

Use featureCounts12 for reads quantification

$ featureCounts -t miRNA -g Name -O -s 1 -M -a known_novel .gff3 -o LSD1_1 . counts

LSD1_1 .sam
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