	
	Language
	Interface
	Supported input files
	Supported database format
	Output file(s).

	seqbuster
	Java
	cmd
	fasta
fastq
read count
	FASTA and STR file
	tabular with custom isomiRs annotation

	isomir-SEA
	C++
	cmd
	tag
 tagq
	FASTA, bed, gff from miRBase
MirGeneDB
	miR, 
custom isomiRs annotation, premiR, mirGFF3

	sRNAbench
	Java
	cmd an]
webserver
	fasta
fastq
read count
bowtie output
	miRBase
MirGeneDB; libraries in fasta or bed
	miR, premiR, custom isomiRs annotation

	miRge2.0
	Python
	cmd
	fastq
fastq.gz
	miRBase/MirGeneDB in fasta format
	custom isomiRs annotation, mapped reads, miRNA counts,
mirGFF3

	Prost!
	Python
	cmd
	fasta
	Any annotation data in FASTA
	miRNAs, isomiRs annotation, pre-miRNAs, mirror-miRNAs, arm-switching in xlsx or tsv

	IsoMiRmap
	Python
	cmd
	fastq
fastq.gz
	miRCarta
miRBase
	html, tsv, mirGFF3, custom isomiR annotation, summary

	OptimiR
	Python
	cmd
	fastq
 fastq.gz
	miRBase
GFF3 database
	vcf, 
custom isomiR annotation, mirGFF3


Table 1: Overview of several tools reporting isomiR information from small RNA-seq data.














Table 2: Description of the mirGFF3 columns.

	Name
	Description
	Example

	Column 1: seqID
	Contig ID: it could be chromosome, precursor or miRNA
	hsa-let-7a-1

	Column 2: source
	Database used for annotation. It should match the header
	mirbase21

	Column3: type
	Sequence type. It could be ref_mirna, isomiR, pre_miRNA
	isomiR

	Column 4: start
	Start position on the seqID (+1 coordinates, inclusive)
	6

	Column 5: end
	End position on the seqID (+1 coordinates, inclusive)
	27

	Column 6: score
	This is optional. And it could be any score, i.e, mapping score
	.

	Column 7: strand
	This could be + or -
	+

	Column 8: phase
	This is ignored here.
	.

	Column 9: attributes
	See table 3 for full description.
	
























Table 3: Description of the ‘Attribute’ column.
	Name
	Description
	Example

	(R) UID
	Sequence dependent unique ID that is independent of genome assembly and doesn’t require a brokering mechanism
	UID=iso-22-5I1P7WH3F

	(O) Read
	Read name or read sequence 
	Read=GAGCTAGTAGGTTGTATAGTAA

	(R) Parent
	Hairpin precursor name
	Parent=hsa-let-7a-1,hsa-let-7a-2,hsa-let-7a-3

	(R) Name
	Mature miRNA name
	Name=hsa-let-7a-5p

	(R) Variant
	(categorical types)
	Variant=iso_snv_seed,iso_add3p:2,iso_5p:+1,iso_3p:-1;

	
	iso_5p:+/-N. N indicates the number of nucleotides that the isomiRs 5’ position differs in relation to the reference’s 5’ position.  The negative (-) and positive (+) signs indicate if the isomiR’s 5’ genomic location starts upstream or downstream, respectively, in relation to the reference’s 5’ position.  For example, a negative value here would be indicative of an extended 5’ end.  
	Iso_5p:+1

	
	iso_3p:+/-N. N indicates the number of nucleotides that the isomiRs 3’ position differs in relation to the reference’s 3’ position.  The negative (-) and positive (+) signs indicate if the isomiR’s 3’ genomic location starts upstream or downstream, respectively, in relation to the reference’s 3’ position.  For example, a negative value here would be indicative of a shortened 3’ end. 
	Iso_3p:-1

	
	iso_add3p:N. Indicates a non-templated addition of N nucleotide at the 3’ end. 
	iso_add3p:2

	
	iso_add5p:N. Indicates a non-templated addition of N nucleotides at the 5’ end.
	

	
	iso_snv_seed: nucleotide substitution(s) in the seed (nucleotides 2 to 7).
	iso_snv_seed

	
	iso_snv_central_offset: nucleotide substitution at the seed offset (nucleotide 8).
	

	
	iso_snv_central: nucleotide substitution(s) in the central part of the miRNA (nucleotides 9 to 12).
	

	
	iso_snv_central_supp: nucleotide substitutio(s) in the supplementary region of the miRNA (nucleotides 13 to 17).
	

	
	iso_snv: nucleotide substitution(s) in any other parts of the miRNA (nucleotides 1, and 18 to the end) 
	

	(O) Change
	Same format as ‘Variant’, but reporting the nucleotides that is changed. Additions are represented with capital letters and deletions with lower case.
	Changes=iso_5p:t,iso_3p:t,iso_add3p:AA,iso_snv:4CG;

	(R) Cigar
	CIGAR string is indicated here. This is the standard CIGAR for aligners. 66
	Cigar=3MC16MAA; 

	(R) Hits
	Number of hits that the read name/sequence aligns to the annotation database.
	Hits=1

	(O) Alias
	Names obtained from miRBase, MirGeneDB, or other databases. Each name is separated by a comma (,).
	MIMAT0000062

	(O) Genomic
	Genomic position of the alignement. Coordinates are 1-based and all-inclusive. Multiple locations are separated by a comma (,) and formatted ‘chr:start-end(strand)’
	9:94175963-94175984(+),11:122146567-122146588(-),22:46112753-46112774(+)

	(R) Expression
	Raw counts for each sample separated by a comma (,). Expression data should be provided in the same order as the sample list in ‘colData’ in the header.
	Expression=103

	(R) Filter
	PASS or REJECT (this allows each tool to keep all the analyzed data but label the one that are kept with confidence as a true miRNA). Other filters can be used if defined in the header.
	
Filter=PASS, EXCLUSIVE;

	Custom
	Any custom attribute should be lower case and different from the previously defined. In case of multiple words, they should be separated by underscore.
	normalized_expression=1,3,4


[bookmark: _GoBack]Description of the attributes of the mirGFF3 format that can be stored in the ‘Attribute’ column (column 9). The first column shows the name of the attribute, and indicates whether it is a required (R) or an optional (O) value. The second column explains the nature of the attribute, and the third column provides an example based on an isomiR of the human miRNA hsa-let-7a-5p (also represented in Fig. 1C).
