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Characteristics 

Feature 
– A web-based analysis platform, and friendly UI 

– Integration of 7 miRNA target gene prediction 
programs, and 2 experimental validation 
databases 

– Single or multiple miRNAs simultaneous 
analysis for biological pathways of KEGG, 
Biocarta, PID, Reactome, and Gene Ontology 

– Proposing 2 pathway analysis algorithm for 
multiple miRNAs 

– High efficiency 

– Tabular and graphical output 
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Link to miRSystem 

• miRSystem homepage: 

    http://mirsystem.cgm.ntu.edu.tw 
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Menu page Main page 

Collapse/Extend 
the menu page 
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Link to miRSystem 

• NOTICE: If you get the following page without 
the menu page, please ENABLE “JAVA Script” 
support on your browser and reload again. 
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• miRNAs to Target Genes 
• Target Genes to miRNAs 
• miRConverter 
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Starting analysis 
                            miRNAs to Target Genes 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click “miRNAs to 
Target Genes” 
for analysis of 

biological 
functions and 

pathways 
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STEP 1: Input data 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Check the “ratio” option 
to identify target genes 

by providing a list of 
miRNAs and optionally  
their expression values 

Enter miRNA names with 
separators of carriage return 

 
NOTICE: The prefix of “hsa-” 
or “mmu-” is necessary for 
identification of species in 

miRSystem 

Enter the ratios  of the miRNAs here. Positive and 
negative numbers indicate up-regulation and 

down-regulation respectively, however, they will 
not affect the analysis results 

 
NOTICE: The number of rows MUST be consistent 
between miRNAs and ratios, missing values will 

be assigned 1.0 to corresponding  miRNAs 

Click “Browse” to 
upload a text file 

 
NOTICE: The uploading 

function is higher 
priority than manually 

input data 
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STEP 2: Select pathway databases 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose biological 
functions/pathways 

for analysis of miRNA 
annotations 

Pathway Interaction 
Database (IPA) and 

Reactome are supported  
by human miRNAs only 

The tier 3 molecular function 
provides more detail 

categories than the tier 2 in 
GO molecular function 
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STEP 3: Define parameters 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Target genes will be 
shown if they are 

validated, regardless of 
criteria below 

Target genes are shown if 
they the fit greater than 

or equal to the number of 
designated O/E ratio 

Submit data and start to analyze 
 

Click “Reset” button for 
initialization as the default values 

Biological functions/pathways with a 
minimum of 25 genes and a maximum 

of 500 genes are considered 

The “hit” represents the 
number of algorithms 

predicting the same miRNA-
gene interaction pair 

Target genes are shown if they 
fit greater than or equal to the 
number of criteria (8 in total) 
as chosen on the drop-down 

list: the criteria include 
literature validation plus 7 

prediction algorithms 
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Introduction to the result menu 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The “Target Gene List” shows the union targets in the 
grouping miRNAs from the “Target Gene Summary Report” 
item. 
 
The single miRNA targets in each submitted miRNA are 
listed by clicking miRNA name items. 

For selecting target genes for pathway analysis, an 
observed to expected (O/E) ratio was calculated in the 
“Functional Annotation Summary Report” item. 
 
Furthermore, another weighted pathway-ranking method 
calculated by the provided expression ratios was 
provided in the “Pathway Ranking Summary” item. 
 
The single miRNA pathways in each submitted miRNA are 
shown by clicking miRNA name items. 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Introduction to general functions of the grid 

Click the tabs to swap the 
different tabbed sections, 

or click the “x” icon to 
close the active tab 

      Search on multiple fields at the same time with 
different conditions 
 
      Reload this grid and erase all searching conditions 
 
      Export records in a csv-format file 
 
      Plot records as a graphical output 

The page controller 

Click the header to sort 
in ascending or 

descending order on 
the designated field 

Collapse/Extend the grid 

The number of 
current records and 

the total records 
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Target Gene List 
              Target gene summary in multiple miRNAs 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click to show the 
total gene list in 

grouping miRNAs 
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Sorting by O/E ratio default 

A B C 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Link the designated gene to NCBI and get the annotation 

Target Gene Summary Report 
                                      Hyperlink to NCBI Gene 

Bioinformatics and Biostatistics Core 

A 



14 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Show the corresponding functions/pathways information of 
the designated gene 

Target Gene Summary Report 
                 Hyperlink to function/pathway information  
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Show the observed miRNA list of the designated gene 
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Target Gene Summary Report 
                         Hyperlink to the observed miRNA list  



Target Gene List 
                    Target gene list in the queried miRNA 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click one of the 
miRNA names 

for showing the 
corresponding 
target genes 

Sorting by total hit counts default 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The validation column indicates the gene was verified by an 
experimental validation 

 
miRSystem provides to hyperlink the original websites for 
more detailed prediction information in miRanda, PicTar, 

and TargetScan 

Target Gene List in the Queried miRNA 

    Hyperlink to the original websites of prediction algorithms 
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miRanda 

PicTar 

TargetScan 



Functional Annotation Chart 
     Functional annotation summary report in multiple miRNAs 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The function 
analyzes pathways 

with a gene set 
under selected O/E 

ratio 
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Adjust a new O/E ratio for retrieving 
another gene set and re-analyzing 

functions and pathways 

Sorting by empirical 
p-value default 

E F G 



Functional Annotation Summary Report 
                             Hyperlink to original pathway databases 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Show the graphical annotation of the designated term 
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E 

KEGG Biocarta 

PID Reactome 



Functional Annotation Summary Report 
                         Hyperlink to gene list of a specific pathway 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Show the detail gene list of the designated term 
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Functional Annotation Summary Report 
                                Hyperlink to the observed miRNA list 
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Show the observed miRNA list of the designated term 
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Functional Annotation Chart 
                              Pathway ranking summary in multiple miRNAs 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click to identify 
pathways based on 

provided 
expression ratios 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sorting by ranking scores default 
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Functional Annotation Chart 
                  Functions/pathways of the queried miRNA 
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Click one of the 
miRNA names for 

showing the 
corresponding 

biological 
functions/pathways 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sorting by p-value default 
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• miRNAs to Target Genes 
• Target Genes to miRNAs 
• miRConverter 
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Starting analysis 
                                    Target Genes to miRNAs 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enter gene symbols with 
separators of carriage return 

Choose the species of 
target genes 

Submit data and start 
to search 

 
Click “Reset” button for 

initialization as the 
default values 

Click “Target 
Genes to 

miRNAs” for 
searching the 
interactions of 

predicted 
targets and 

miRNAs 
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Target Genes to miRNA 
                               miRNAs of the queried target gene 

26 

Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click the genes 
for showing the 

interactions with 
corresponding 

miRNAs 

Sorting by total hit counts default 
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Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click one of the miRNAs to link to miRBase for more its annotation 

miRNAs of the Queried Target Gene 
                                                        Hyperlink to miRBase 
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• miRNAs to Target Genes 
• Target Genes to miRNAs 
• miRConverter 
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Menu page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

miRConverter 
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Click to show 
miRConverter 

The first function to 
convert miRNA 

names to different 
versions of miRBase 

The second function 
to query miRNAs by 
sequence alignment 
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1st function : Name conversion 
                                             By a name of miRNA 
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Enter a miRNA name 
or accession number 

for querying 
 

 NOTICE: The name 
should be a full 

complete format of 
the official name in 

miRBase 

Click “Browse” to 
upload a text file 

containing miRNA 
names or accession 
for a multiple query 

 
NOTICE: The 

uploading function 
has a higher priority 
than manually input 

Check the 
“Version” 

option to select 
target version of 

name 
conversion 

  
NOTICE: the 

latest miRBase 
version 

provided in 
miRConverter is 

17 and the 
oldest is 6 

Submit data and start to convert 
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The accession number of 
the queried miRNA  
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1st function : Name conversion 
                                             By a name of miRNA 
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The name of the queried miRNA are 
converted to the given miRBase version 

The “N/A” represented no record of 
the name or accession number in 

this version of miRBase 

Click “Download 
results in .csv file” to 
download the result 
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1st function : Name conversion 
                        By accession numbers of miRNA 
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Upload a text file containing 
miRNA names or accession 

numbers separated by a 
carriage return or space  
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1st function : Name conversion 
                        By accession numbers of miRNA 
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The result shows the name of the 
miRNA has been changed within 

miRBase version 6 and version 15  

The downloaded 
csv file contains 
the conversion 

result  
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2nd function : Sequence searching 
                                                 Homo sapiens 

Example:  hsa-mir-3183 from Homo sapiens 

Bioinformatics and Biostatistics Core 34 

Choose a species of miRNA 
to search information 

Choose form of miRNA 
sequence  

Enter an E value 
of sequence 
alignment 

 
NOTICE: the 

default value is 10, 
the same as the 
BLAST alignment  

Enter the miRNA sequence 

Submit data and start to search 
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2nd function : Sequence searching 
                                                 Homo sapiens 
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The results of sequence searching 
are sorting by alignment scores  

Click “alignment“, and the following 
page shows the detailed information of 

the designated miRNA and version 
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Example:  cel-let-7 from Caenorhabditis elegans 
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2nd function : Sequence searching 
                                                        All species 
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Choose “All species” as 
criterion for searching 

the homology 
information of miRNA 

The demonstration sequence is a 
well-known miRNA “let-7” highly 

conserved in many different 
species 



Main page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bioinformatics and Biostatistics Core 

2nd function : Sequence searching 
                                                        All species 
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The result shows sequence conservation 
within different species: the scores and 

sequences of these miRNAs are the same 


