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1.Introduction 

Small non-coding RNAs (sncRNAs) are generated from different genome locus and 

have revealed playing important roles in biological process, such as cell proliferation, 

priming of viral reverse transcriptases, regulation of gene expression, RNA processing. 

Next-generation sequencing (NGS) has provided an unprecedented opportunity to 

discover and quantify sncRNAs and there are many tools have been developed to 

analysis sncRNAs. However, to the best of our knowledge, most of available tools 

pay the main attention to study miRNAs. The comprehensive web-based tool to bench 

analysis other diverse kind of sncRNAs and their potential function is still lacking. 

Besides, many small RNAs, such as tRF, rRNA defived sncRNA, and even miRNA, 

contain diverse kind of RNA modifications. The highly repetitive elements content in 

these small RNAs impede the identification of sncRNA modification based on 

conventional immunoprecipitation methods, such as MeRIP-Seq. In this study, a 

novel web server sRNAtools is presented, which can be used to discovery, profile and 

functional annotate diverse kind of sncRNAs (including miRNA, piRNA, tRFs, 

siRNA, snRNA, snoRNA, rRNA, and plant specific 24-nt siRNA, phasiRNA and 

natsiRNA) which can not only be used in sRNA-Seq, but it is can also be used in 

single cell sRNA-seq. Beside, sncRNA modifications can be identified with site 

resolution based on cleavage based technology. 

sRNAtools have these main features: 

 sRNA can be detected and profiled for as many as 21 species. 

 Unbiased classify the sncRNA into different categories. 

 Differential expression analysis of sncRNA with paired cases small RNAs 

transcriptome. 

 Differential expression analysis with group case small RNAs transcriptome. 

 Gene targets and function prediction for sncRNA. 

 sncRNA modification calling using cleavage-based method 

 Very user-friendly web interfaces and convenient data analysis queue system. 



2.Getting Start 

There are four ways to use sRNAtools (or parts of it). 

2.1 Webserver 

The webserver can be accessed: https://bioinformatics.caf.ac.cn/sRNAtools/. 

And in the Download Page, all required data sets, pipeline scripts and programs can 

be downloaded such as sRNAtools Docker image, Dockerfile, virtualbox version, 

Local version, sRNAtools database and Test_data to help the users to analyze their 

data locally. 

 

2.2 Docker versions  

We integrated all the software and dependencies into a Docker image. Users can 

download the image and install it on their own local servers by using the command 

„docker load‟. And we also provided a Dockerfile which contain a series of commands 

and parameters that are applied to create a new Docker image by using the command 

„docker build‟. The Docker Image and Dockerfile can download from our website. 

2.2.1 Docker Installation 

 Official installation documentation: 

https://bioinformatics.caf.ac.cn/sRNAtools/


http://docs.docker.com/engine/installation/#installation 

Here we provide two methods on ubuntu operating system as example: 

1. $ sudo apt-get install -y docker.io 

2. $ sudo apt-get update 

$ sudo apt-get install curl 

curl -k -sSl https://get.docker.com | sudo sh 

Note: Different operation systems may have some differences. To refer the official 

documentation if commands above do not work. 

 Verify if Docker is installed correctly 

Once Docker installation is completed, we can run hello-world image to verify if 

Docker is installed correctly. 

Type the following command: 

$ docker run hello-world 

Installed successfully if the screen displays the following information: 

 

http://docs.docker.com/engine/installation/#installation
https://docs.docker.com/install
https://docs.docker.com/install


Note: The Docker daemon binds to a Unix socket instead of a TCP port. By default that 

Unix socket is owned by the user root and other users can access it with sudo. For this 

reason, Docker daemon always runs as the root user. 

To avoid having to use sudo when you use the Docker command, create a Unix 

group called Docker and add users to it. When the Docker daemon starts, it makes the 

ownership of the Unix socket read/writable by the Docker group. 

2.2.2 Dependencies 

 Perl 5.14 or above, bioperl with multithread support, and following Perl (CPAN) 

modules:  

Scalar::Util Data::Dumper Parallel::ForkManager Getopt::Long 

experimental SVG File::Spec List::Util 

Math::CDF Try::Tiny JSON  

 python3 (>=V3.0) 

 Bowtie, An ultra-fast short read aligner, version (v1.0). 

 Samtools, provide various utilities for manipulating alignments in the SAM 

format, including sorting, merging, indexing and generating alignments in a 

per-position format (V1.9). 

 Bedtools, a flexible suite of utilities for comparing genomic features 

Biochemistry of multidrug resistance mediated by the multidrug transporter. 

 ViennaRNA, for RNA Comparison and Secondary Structure Prediction (>=V2) 

 R and R Packages 

seqinr XML RCurl data.table 

ggpubr Jsonlite GOstats GenomicAlignments 

GenomicFeatures    

2.2.3 sRNAtools Docker Image Installation 



2.2.3.1 Docker image installation 

Download Docker image from sRNAtools website 

(https://bioinformatics.caf.ac.cn/sRNAtools/download.php): 

$wget https://bioinformatics.caf.ac.cn/sRNAtools/data/download/sRNAtools.image.tar.gz 

Image uncompressing by the following command: 

 $ tar –zxvf sRNAtools.image.tar.gz 

Image load by the following command: 

$ docker load < sRNAtoolsimage 

View the loaded image by the following command: 

$ docker images 

Rename the image by the following command (optional): 

$ docker tag IMAGE_ID REPOSITORY: TAG 

2.2.3.2 Construct image from Dockerfile  

Download Dockerfile from our website: 

$wget https://bioinformatics.caf.ac.cn/sRNAtools/data/download/Dockerfile.zip 

Create a new image by the following command: 

$ docker build -t REPOSITORY:TAG . 

View the new image created by Dockerfile: 

$ docker images 

Rename the image by the following command (optional): 

$ docker tag IMAGE_ID REPOSITORY: TAG 

2.2.4 Share Directory and Quickly start 

Once image installed successfully, start a new container by the following command: 

$ docker run -it --name=your_own_test_name -v /host_dataset _directory :/dir_of_container/ 

REPOSITORY:TAG  

https://bioinformatics.caf.ac.cn/sRNAtools/download.php


Note: host_dataset _directory is user‟s private dataset, eg:/home/test; directory of 

container is container‟s data directory, eg:/data/; REPOSITORY:TAG is the image‟s 

REPOSITORY and TAG, eg:‟sRNAtools:v1.0‟ 

Note: The parameter „-v‟ of Docker can mount host directory of dataset to sRNAtools 

Docker image, then users can conveniently analysis their own dataset. 

2.3 VirtualBox version 

VirtualBox is a general-purpose full virtualizer for x86 hardware, targeted at server, 

desktop and embedded use. Here we also provided a VirtualBox platform for 

sRNAtools, which has integrated all the software and dependencies. The users can 

perform the analysis through different operating systems (Windows hosts, OS X hosts, 

Linux distributions and Solaris hosts). Here, we use sRNAtools VirtualBox run the 

analysis on Windows operating systems. 

2.3.1 VirtualBox installation 

Install VirtualBox (https://www.virtualbox.org/wiki/Downloads) 

Note: Different operating systems select the appropriate version (Windows, OS X, Linux) 

and Extension Pack. Once installed successfully, restart VirtualBox. 

2.3.2 sRNAtools VirtualBox Download 

Download the OVA file from our website  

$wget https://bioinformatics.caf.ac.cn/sRNAtools/data/download/sRNAtools.ova 

Then open sRNAtools VirtualBox 

File ➜ Import Appliance 

Import the OVA file, in which all required software and dependencies are already 

installed. 

https://download.virtualbox.org/virtualbox/6.0.4/VirtualBox-6.0.4-128413-Win.exe
https://download.virtualbox.org/virtualbox/6.0.4/VirtualBox-6.0.4-128413-OSX.dmg
https://download.virtualbox.org/virtualbox/6.0.4/VirtualBox-6.0.4-128413-SunOS.tar.gz


 

2.3.3 VirtualBox Configure  

Once imported successfully, you will find the tool in the left menu of VirtualBox. 

Click on it to start the configuration: 

Change the memory allocation 

Settings (orange gear) ➜ System ➜ Motherboard ➜ Base Memory 

Change the number of CPUs 

Settings (orange gear) ➜ System ➜ Processor ➜ Processor(s) 

Note: Four or more CPUs are suggested. 



 

2.3.4 Share Directory 

With the analysis going on, VirtualBox disk will grow maddeningly. To facilitate 

users to store datasets, scripts, assemblies and results, it is strongly recommended that 

users share host folders.  

Select the shared folder: 

Settings (orange gear) ➜ Shared Folders 

To ensure that shared files are accessible, two types of information are needed: 

1) The shared folder's name in the virtual machine 

2) The folder's path and name in the host machine 

Note: it is important to select auto load function 

2.3.5 Start VirtualBox  

Once the configuration is completed, select the VirtualBox interface and click the start 

button (green arrow) and the tool will start in a new window. Use the following 

account to login in and enter your credentials: 

User: sncrnabench 



Password: sRNAtools 

If the users want to change the password, type the command: passwd 

 

2.3.6 Change keyboard layout and time zone (Optionally) 

Typing the following command in a terminal to change the keyboard layout: 

sudo dpkg-reconfigure keyboard-configuration 

Enter your password and select layout 

Typing the following command in a terminal to change your time zone:  

sudo tzselect 

Enter your password and select your time zone  

2.4 Local program package  

2.4.1 Minimum Requirements 

2.4.1.1 Required Software Packages: 

* Perl 5.16 or above, installed with multithread support, and following Perl (CPAN) 

modules: 



        Scalar::Util 

        Data::Dumper 

        Parallel::ForkManager 

        Getopt::Long 

       Experimental 

        SVG 

        File::Spec 

        List::Util 

        Math::CDF 

        Try::Tiny 

        JSON 

* Python3 

* Bowtie and Bowtie2: An ultra-fast short read aligner, both version1.0 and version 

2.0. 

* Samtools: Provide various utilities for manipulating alignments in the SAM format, 

including sorting, merging, indexing and generating alignments in a per-position 

format. 

* Bedtools:A flexible suite of utilities for comparing genomic features. Biochemistry 

of multidrug resistance mediated by the multidrug transporter. 

* ViennaRNA:For RNA Comparison and Secondary Structure Prediction (>=V2) 

* R and R Packages: 

        seqinr 

        XML 

        RCurl 

        data.table 

        ggpubr 

        jsonlite 

        GOstats 

        GenomicAlignments 

        GenomicFeatures 



2.4.1.2 Other program included in the distribution: 

* sRNAtools/program/external/megablast 

* sRNAtools/program/external/ShortStack 

* sRNAtools/program/mireap 

* sRNAtools/program/mirtrace 

* sRNAtools/program/phasiRNAClassifier 

* sRNAtools/program/PHASIS 

* sRNAtools/program/TargetFinder_1.6 

2.4.2 Installation Packages 

* Perl (http://www.perl.org/) 

* Python3 (https://www.python.org/) 

* Bowtie2 

(https://sourceforge.net/projects/bowtie-bio/files/bowtie2/2.3.4.3/bowtie2-2.3.4.3-linux-x8

6_64.zip)  

* Bowtie 

(https://sourceforge.net/projects/bowtie-bio/files/bowtie/1.2.2/bowtie-1.2.2-linux-x86_64.zip) 

* Samtools 

(https://github.com/samtools/samtools/releases/download/1.9/samtools-1.9.tar.bz2) 

* Bedtools 

(https://github.com/arq5x/bedtools2/releases/download/v2.25.0/bedtools-2.25.0.tar.gz) 

*ViennaRNA 

(https://www.tbi.univie.ac.at/RNA/download/sourcecode/2_4_x/ViennaRNA-2.4.10.tar.gz) 

* R (https://www.r-project.org/) 

Note: Different computers may exist some differences, to access the official 

documentation. 

https://sourceforge.net/projects/bowtie-bio/files/bowtie2/2.3.4.3/bowtie2-2.3.4.3-linux-x86_64.zip
https://sourceforge.net/projects/bowtie-bio/files/bowtie2/2.3.4.3/bowtie2-2.3.4.3-linux-x86_64.zip


2.4.3 Run test 

The detailed steps can be found in the next chapter (3.1 Launch Analysis In Local). 

2.5 Data sources 

 

Dataset available for the 21 supported model species 

Precursor and mature tRNA sequences were downloaded from the GtRNAdb database 

[1]. miRNA precursor sequences and other known small noncoding RNA sequences 

were retrieved from the latest miRBase database (release v22.0) 

(http://www.mirbase.org/) and latest RFAM database (release v14.0) [2], respectively. 

mRNA sequences and gene annotations were downloaded from the Phytozome 

database (v12.1) [3] for plant species and the Ensembl database [4] for other species. 

The lncRNA sequences were obtained from NONCODE [5] and CANTATAdb [6]. 

circRNA sequences were retrieved from CIRCpedia v2 [7], CircFunBase [8], and 

PlantcircBase [9]. Natural antisense transcripts (NATs) were downloaded from 

RNAcentral [10] and PlantNATsDB [11]. piRNAs and the loci that produce them 

were retrieved from piRBase [12] and piRNAclusterDB [13], respectively. Plant 24-nt 

siRNA-producing loci were obtained from Pln24NT [14]. Sequences containing tRNA 

genes and 100 bp downstream of the 3′-end of such genes were extracted as precursor 



tRNA genes. For mature tRNA sequences, the introns were removed and “CCA” was 

added to the 3′-end of the tRNA gene sequences. The fully supported species for 

different RNA classes (miRNA, tRF, tRNA, piRNA/24-nt siRNA, piRNA/24-nt 

siRNA-producing sites, lncRNA, circRNA, NAT, snRNA, snoRNA, and rRNA) 

include human, mouse, rat, chicken, pig, Arabidopsis, rice, maize, soybean, and 

tomato. Other sncRNAs, including tRF, isomiR, novel miRNA, phasiRNA can be 

detected ab initio based on genomic sequences. 

3. sRNAtools 

The sRNAtools, which can be used to discovery, profile and functional annotate 

sncRNAs (including miRNA, piRNA, tRFs, siRNA, snRNA, snoRNA, rRNA, and 

plant specific 24-nt siRNA, phasiRNA and natsiRNA) based on high-throughput 

sequencing. The figure below shows the sRNAtools work flow. 

Workflow of sRNAtools 



3.1 Launch Analysis Locally  

Assume that we have successfully installed sRNAtools Docker image, sRNAtools 

VirtualBox, and the locally_version_pipeline. Then we can launch analysis in our 

local server.  

3.1.1 Database and test data download 

The database download website: https://bioinformatics.caf.ac.cn/sRNAtools/db/, users 

can download required datasets. (As shown in the figure below): 

 
And test data download website: 

https://bioinformatics.caf.ac.cn/sRNAtools/data/testdata/, where users can choose the 

data to run a test analysis. (As shown in the figure below): 

https://bioinformatics.caf.ac.cn/sRNAtools/db/
https://bioinformatics.caf.ac.cn/sRNAtools/data/testdata/


 

3.1.2 Prepare the inputs  

There have some configurations before we execute the analysis: 

 Config ViennaRNA perl lib path in /program/mireap/bin/mireap.pl and 

/program/miRDeep_v2, such as "/software/ViennaRNA-2.4.10/interfaces/Perl/" 

 Make 'megablast' and 'ShortStack' excutable using command 'chmod a+x 

/program/external/*' 

 Modify the script PHASIS /phastrigs.py: phaster_path=" 

/sRNAtools/program/PHASIS/", make sure the path match your own server 

 Modify the script mireap.pl, miRDeep_v2.pl and isomiR2Function_rev.pl,make 

sure the path or lib path match your own server 



 Config db/ path in DBCONFIG.txt (as shown in the figure below) 

   

3.1.3 Analysis Start 

Launch the test analysis by typing the following command (Docker images have 

initiated above): 

  $ perl ./program/run.pl -infile test_data/D-MH-CM-1.fa -jobid 123456 

Note: The jobid named by user himself and the absolute paths of perl scripts and test 

data are suggested, and if you want to perform animal analysis, you should take the perl script 

„run_animal.pl‟,and there also have the script „run_modify.pl‟ you can choose to perform 

sncRNA modification analysis. 

Note: The test data and db data sets download from our website, if users take their own 

test data and data sets to perform analysis, please remember the index files of fasta sequence 

must be created by using blast or bowtie softwares. 

We can find many files in the temporary folder of the result files during the analysis, 

and once the analysis completely, the temporary folder disappeared ultimately. And 

there some informations printed to the screen. 



 

       Temp intermediate file 

 

Phasing Analysis information in screen 

3.1.4 Analysis Result Outputs 

After the analysis completely, we will find many files in the folder where the results 

are stored, such as tRF detect results files (tRF-1.aln.txt, tRF-1.aln.web.txt, 

tRF-2.aln.txt, tRF-2.aln.web.txt, tRF-3.aln.txt, tRF-3.aln.web.txt, tRF-5.aln.txt, 



tRF-5.aln.web.txt, RFstat.txt, RFs.txt), mapping results files 

(mapping_stat_by_tRFs_loci.txt, apping_stat_by_tRNA.txt, 

mapping_stat_by_type.txt, mapping_stat.txt) and some analysis results in the 

subdirectory such as phasing analysis result directory  ./phasdetect/. Here we select 

some result files to explain the analysis result. 

 

        result files 

3.1.4.1 Mapping Results 

As the process begins to be analyzed, the first step is map the test sequence to 

sncRNAs sequence and genome, such as the step „mapping to genome‟, „mapping to 

miRNA ‟, „mapping to rfam‟, „mapping to the mRNA sequences‟, „mapping to the 

pritRNA sequences‟ and „mapping to the mature tRNA sequences‟. The mapping 

informations printed to the screen (in the figure below) and the result files (sach as 

togenome.bam, tomir.bam, tomRNA.bam, toRfam.bam, tRNA.bam) generated in a temporary 

directory, the bam files contains the alignment result information of the sequences as 

shown in the figure below: 

 

file:///D:/langerdan/Youdao/Dict/7.5.2.0/resultui/dict/
file:///D:/langerdan/Youdao/Dict/7.5.2.0/resultui/dict/


 

Alignments information in screen 

 

      Alignments result bam files 

The result file allmappingstat.txt contains information of mapping statistics on 

different types of RNAs, including miRNA, pritRNA, genome, other RFAM ncRNA, 

mRNA, lncRNA,and other mapping. Statistics are based on unique tags (second 

column) and total reads count (last column). 



 

allmappingstat.txt 

The result file mapping_stat_by_tRFs_loci.txt contains information of mapping 

statistics of tRNA loci, and the result file mapping_stat_by_type.txt contains 

information of mapping statistics of tRNA Type, and there is also a summary mapping 

file total_mapping_stat_tRNA.txt. These three files as shown in the figure below: 

 

mapping_stat_by_tRFs_loci.txt 

 

total_mapping_stat_tRNA.txt 



 

mapping_stat_by_type.txt 

3.1.4.2 Detecting tRF Results 

There are about ten result files, tRF-1.aln.txt, tRF-1.aln.web.txt, tRF-2.aln.txt, 

tRF-2.aln.web.txt, tRF-3.aln.txt, tRF-3.aln.web.txt, tRF-5.aln.txt, tRF-5.aln.web.txt,   

tRFstat.txt and tRFs.txt. The file tRFstat.txt contains the information of tRFs type(first 

column), Unique read(second column) and Total read(last column), and the file 

tRFs.txt summarize the results of detect which contains the information of tRF type, 

source tRNA, RF length, locus on tRNA, read number, RPM, sequence and P-value. 

Two files shown in the figure below: 



 
tRFstat.txt 

 
tRFs.txt 

3.1.4.3 isomir Results 

The result file isomiR.stat.txt contains information of distribution of isomiR, 

including templated isomiR and non-templated isomiR (SS, MS, TS, CV and 3V) and 

the result file isomiR.read.txt contains the names of reads, and the log file 

isomiRFinder.log(shown below) have recorded the information of analysis date, the 

sequences source, the results storage location and analysis parameters. So we can 

quickly find the results by viewing this file 

 
isomiR.stat.txt 



 

isomiRFinder.log 

3.1.4.4 PhasiRNA Results 

This step we take PHASIS suite for phased clusters discovery, comparison, annotation 

and to identify miRNA triggers. PHASIS consists of the following three components: 

1. Phasdetect: Identifies library-specific phased-loci, prepares and organizes the 

ancillary data.  

2. Phasmerge:  Summarizes the libraries-specific results to a non-overlapping 

genome- or transcriptome-level set, quantifies phased siRNAs, annotates 

the PHAS loci by matching to genome annotations or transcriptome GTF and 

facilitates comparison of PHAS summaries.  

3. Phastrigs: Identifies miRNAs triggers for PHAS loci, if PARE data is provided 

then PARE-supported triggers are reported. It should be noted that the additional 

experimental data is optional and phastrigs can identify miRNA triggers with high 

accuracy even without such data.  

The analysis will create three directories which named phasdetect, phasmerge and 

phastrigs respectively, the results files as shown in the figure below: 



 

      Phasing analysis result files 

3.1.4.5 Novel miRNAs Results 

Mireap novel miRNA detect and expression analysis were performed in this step, and 

there have some intermediate files such as novel_hairpin.fa, novel_mature.fa, 

mireap-xxx.aln, mireap-xxx.gff, and mireap-xxx.log, the log file which contains the 

information of alignments result, the information of annotation and the information of 

parameters(as shown in the figure below) 



 
mireap-xxx.log 

The final result file which named novel_mirna_expression.list. All unclassified reads 

were considered for detecting candidate novel miRNA genes. Sequence of predicted 

putative miRNA and miRNA star along with the corresponding tag number, tag count 

and hairpin structure are provided. The file contains the information of miRNA names, 

strand, total tag numbers, total RPM, type, sequences, tag names, most abundant 

tags(shown below). 

 

 

 

 

 



 

 

 

 

 

 

 

 

novel_mirna_expression.list 

3.1.4.6 Expression Results 

This step we use megablast which is a tool of choice to identify a nucleotide sequence. 

And there have some intermediate files such as miresult.txt, miresult.txt.formated, 

mi.run.log, rfamesult.txt, rfamesult.txt.formated, rfam.run.log, trnaesult.txt, 

trnaesult.txt.formated, trna.run.log, and the final result files such as 

snRNA_stat_table.result, rRNA_stat_table.result, snoRNA_stat_table.result, 

miRNA_stat_table.result, tRNA_stat_table.result and some summary stat files sunch 

as rfam_sum_stat, miRNA_sum_stat and tRNA_sum_stat. The stat table results files 

contains the information of raw number(first column), tags names(second column), 

total expression(third column), total expression ratio(fourth column), rfam 

sequences(fifth column), uniq expression(sixth column) and other information such as 

most expression ratio and raw sequences. 

 

rRNA_stat_table.result 



 

snoRNA_stat_table.result 

 

snRNA_stat_table.result 

3.1.4.7 24-nt siRNA Results 

Firstly we use intermediate file nonMirRfam.fa and the Perl script „get24ntSeq.pl‟ to 

generate 24-nt filtered sequences, and then mapping the filtered 24-nt siRNAs to the 

genome sequences to call 24-nt siRNA clusters by using the tools bowtie, samtools, 

ShortStack, bedtools and Perl script „parse_result_24nt.pl‟ to get 24-nt sorted clusters, 

and next we take loci expression analysis and 24-nt siRNA statistics on 

repeats/transposons by using the software bedtools and our own Perl scripts such as 

„getExp.pl‟, „getReadExp.pl‟,and „getRepeatMapping.pl‟, and finally we did the basic 

mapping statistics so that we can get information from the result files such as 

24nt.mapped.stat.txt, 24nt.transposons.tags.stat.txt and 24nt.loci.exp.txt. 

There are many 24nt named files in the result file, The result files 

24nt.cluster.length.stat.txt, 24nt.clusters.exp.read.txt and 24nt.clusters.exp.txt are the 

results of the step which mapping the filtered 24-nt siRNAs to the genome sequences 

to call 24-nt siRNA clusters and loci expression. The file 24nt.clusters.exp.read.txt 

contains location information (first and second column), rpm value (third column), 

RPKM value (fourth column), reads number (fifth column), reads length (sixth 

column) and the last column which determines if it is a repeat; The file 

24nt.clusters.exp.read.txt contains tags name and sequence (first and second column), 

reads numbers (third column), TPM value which means reads number multiply 



1,000,000 before divide mapping total number (fourth column) and the cluster names 

in the last column. The two files as shown in the figure below: 

 

24nt.clusters.exp.txt 

 
24nt.clusters.exp.read.txt 

The result file 24nt.mapped.stat.txt, 24nt.unmapped.stat.txt and 24nt.chr.stat.txt 

contains information of mapping statistics with the total stats reads and unique stats: 

 



24nt.chr.stat.txt 

 

24nt.mapped.stat. txt 

 

24nt.unmapped.stat.txt 

3.2 Launch Analysis Use Website 

3.2.1 Prepare the inputs 

Data Preprocessing: We can do the following steps which below the figure in the red 

border to preprocess the data. 

 
Inputs data of collapsed FASTA 



 Inputs data of FASTQ 

Inputs of GSM ID/SRR ID 

Inputs of data link 

 Adapter parameters 



3.2.2 Analysis how-to 

Parameters for single case study: 



 



Parameters for batch case study 

Parameters for group case study 

Parameters for sncRNA targets gene analysis 



Parameters for sncRNA modification analysis 



 

3.2.3 Retrieve the results 

Query the job status and retrieve the results 

 

Query the job status 



 

3.2.4 Explain the results 

Sequence contamination evaluation by miRTrace 

Tags mapping statistics on different types of RNAs, including miRNA, tRNA, rRNA, 

snRNA, snoRNA, other RFAM ncRNA, mRNA, lncRNA, other mapping 

 
Tag length distribution of different sncRNAs. Statistics are based on unique tags and 

total tag counts 



 

Tag length distribution of different sncRNAs. Statistics are based on unique tags and 

total tag counts 

 

Top 30 most abundant miRNAs 

 

miRNA expression list 



 

Tag distribution of isomiR, including templated isomiR and non-templated isomiR 

(SS, MS, TS, CV and 3V) 

 

Statistics of canonical and non-canonical isomiR 



 
 Statistics of isomiR nucleotides addition and deletion on both ends 



 Statistics of isomiR seed changes 



 

 

Statistics of mutations in isomiR 

Non-templated isomiR list 



 Templated isomiR list 

 Novel miRNA list. All unclassified reads were considered for detecting candidate 

novel miRNA genes. Sequence of predicted putative miRNA and miRNA star along 

with the corresponding tag number, tag count and hairpin structure are provided: 

Tag distribution of piRNA on Transposon elements 



Tag distribution on different chromosomes for piRNA 

piRNA tag distribution on different kind of transposon elements 

 piRNA producing loci basic statistics 



Expressed piRNA producing loci list (top 200) 

 Expressed piRNA list (top 200) 

Tag distribution of 24nt-siRNA on Transposon elements 



Distribution of 24-nt siRNA on different chromosomes 

24nt siRNA tag distribution on different kind of transposon elements 

24nt siRNA expression list 



Expressed piRNA producing loci list (top 200) 

 

 

 phasiRNA and loci list 



 

 PhasiRNA induced miRNA (trigger) list 

rRNA expression list 

 

snoRNA expression list 



 

 snRNA expression list 

 

 Other sncRNA expression list 



Distribution of sncRNA with high confident modification 

 

 Modification site list of sncRNA 

 

Tags mapping statistics on different regions 

 

Statistics of tRNA family match results 



 

Statistics of tRNA family match results 

 

Statistics of tRNA match results 

 

tRFs result list 



 

 Non-redundant tRFs list 

 

Basic information of tRFs 



 

Tags alignments 

 

tRFs location on tRNA secondary structure 

 

tRFs secondary structure 



 

Differential expressed sncRNA in group case analysis 

 

 sncRNA target gene lists 



 Gene Ontology enrichments of target genes 

 

Pathway enrichments of target genes 



 

 Funcitonal gene network of target genes 

 

Download local pipeline of sncRNAbench   



Browser tested 

 

3.3 Local server Vs. webserver analysis 

All the result files are exactly similar between localization server analysis and 

webserver analysis (the figure shows below). Analysis on our website can get a 

quickly and visual results, and we also provide the URL where the results are stored, 

but if users want to take analysis more individuation and privately, download our 

sRNAtools Docker image, sRNAtools VMbox and install our process locally will be 

the best choice. 

 

 

 

 

 

 

 

Localization server analysis VS webserver analysis 

 



Localization server analysis VS webserver analysis 

4. References 

1. Chan PP, Lowe TM. GtRNAdb 2.0: an expanded database of transfer RNA genes identified in 

complete and draft genomes, Nucleic Acids Res 2016;44:D184-189. 

2. Kalvari I, Argasinska J, Quinones-Olvera N et al. Rfam 13.0: shifting to a genome-centric resource 

for non-coding RNA families, Nucleic Acids Res 2018;46:D335-D342. 

3. Goodstein DM, Shu S, Howson R et al. Phytozome: a comparative platform for green plant 

genomics, Nucleic Acids Res 2012;40:D1178-1186. 

4. Hubbard T, Barker D, Birney E et al. The Ensembl genome database project, Nucleic Acids Res 

2002;30:38-41. 

5. Zhao Y, Li H, Fang S et al. NONCODE 2016: an informative and valuable data source of long 

non-coding RNAs, Nucleic Acids Res 2016;44:D203-208. 

6. Szczesniak MW, Rosikiewicz W, Makalowska I. CANTATAdb: A Collection of Plant Long Non-Coding 

RNAs, Plant Cell Physiol 2016;57:e8. 

7. Dong R, Ma XK, Li GW et al. CIRCpedia v2: An Updated Database for Comprehensive Circular RNA 

Annotation and Expression Comparison, Genomics Proteomics Bioinformatics 2018;16:226-233. 

8. Meng X, Hu D, Zhang P et al. CircFunBase: a database for functional circular RNAs, Database 

(Oxford) 2019;2019. 

9. Chu Q, Zhang X, Zhu X et al. PlantcircBase: A Database for Plant Circular RNAs, Mol Plant 

2017;10:1126-1128. 

10. Consortium TR. RNAcentral: a hub of information for non-coding RNA sequences, Nucleic Acids 

Res 2019;47:D1250-D1251. 

11. Chen D, Yuan C, Zhang J et al. PlantNATsDB: a comprehensive database of plant natural antisense 

transcripts, Nucleic Acids Res 2012;40:D1187-1193. 

12. Wang J, Zhang P, Lu Y et al. piRBase: a comprehensive database of piRNA sequences, Nucleic 

Acids Res 2019;47:D175-D180. 

13. Rosenkranz D. piRNA cluster database: a web resource for piRNA producing loci, Nucleic 

Acids Res 2016;44:D223-230. 



14. Liu Q, Ding C, Chu Y et al. Pln24NT: a web resource for plant 24-nt siRNA producing loci, 

Bioinformatics 2017;33:2065-2067. 

 


