
miRNAVISA	  	  
the	  user	  manual	  

Often computational miRNA research tools and databases find prominent use in 
downstream analysis by other computational pipelines rather than by biologists. The 
design of and implementation of the miRNAVISA system targets both the biological 
and computational scientists. Biological investigations enabled by miRNAVISA may 
include, but are not limited to, the following. 

• Enhancing a hypothesis-driven analysis of the properties of miRNA, miRNA 
gene and miRNA families. 

• Investigating the chromosomal distribution of family-annotated miRNA and 
miRNA genes in different species e.g. for downstream examination and 
testing of miRNA-regulation model (miRNA promoters) 

• Creating custom queries to evaluate and compare different miRNA families 
say in terms of family diversity across species or lineage 

• Summarizing the miRNA knowledge database (miRBase) given specific 
species of interest 

• Jointly interrogate and integrate the information about the genomic 
distribution of miRNA, miRNA gene organization (e.g. co-location on specific 
chromosomes) and their sequence and/or structure organization and 
corresponding mature miRNA function encoded and implied by miRNA family 
categories 

• Evaluating specific attributes and characteristics such the chromosomal 
distribution of miRNA and miRNA genes that may define inter-miRNA family 
relationships and existence of  miRNA subclasses comprising of different 
miRNA families [clan(s) of families]. 

• Examine and analyze the (up/down) expression of the functional mature 
miRNA in a specific miRNA family given integrated experimental evidence in 
different public databases for miRNA 

• Assessing the links of family-specific mature miRNA and their genes to 
different diseases and biochemical pathways 

• Assessing the potent function of yet-to-be-determined function of family-
annotated miRNA genes given those linked to other miRNA and miRNA 
genes in the same family 

• Assessing the for improving in vitro and in vivo experimental design given the 
result summaries in miRNAVISA inter-species comparison and/or intra-
species miRNA genes/family maps 

• Evaluate DNA strand preferences of miRNA genes in a specific miRNA family 

The term miRNAVISA derives from a concatenation of miRNA and VISA. The term 
VISA connotes both the “visualizations” of data to allow easy correlation of analyzed 



variables (species, chromosomes, miRNA families) and “entry” into the exciting 
miRNA world. 

 

About 

miRNAVISA is a web application that allows interrogation and comparisons of miRNA 
families for hypotheses generation, and comparison of the per-species chromosomal 
distribution of miRNA genes in different families. Such results are useful for 
understanding and contrasting closely related species in evolutionary terms, 
assessing the abundance and general properties of  family-specific miRNA directed 
regulation in these species, and evaluating  common properties that may be shared 
amongst miRNA families.  

Getting	  Started	  

The website offers access to the three tools listed in the main menu: 

• Inter-species Comparisons 
• Intra-species Comparisons 
• Family Query 

 

Inter-‐species	  Comparisons	  

In this menu one can select combination of two or more species combined with two 
or more families. In the example bellow, chicken (gallus gallus) and mouse (mus 
musculus) are selected with the combination of he miRNA families mir-515, mir- 548, 
mir-466  and mir-663. The miRNA families mir-515, mir- 548 and mir-663 are specific 
to primate species miRNA family mir-466 is specific to mouse and chicken. As shown 
in the picture bellow selecting the species and miRNA families is as easy as clicking 
on the buttons with their names. 



 

After submitting the query, the program will produce a graph in the Scalable Vector 
Graphic (SVG) format and the webpage will displays two buttons: Download graph 
and Display graph. By clicking on the “Download graph” button user can download 
compressed SVG picture and by clicking on the “Display graph” program will open a 
new window showing the graph (picture bellow). The graph shows comparisons of 
selected species in the terms of selected miRNA genes. In addition, the graph shows 
comparisons to all other species in the database.  
In the figure below, the results imply that  

• This figure analyses the distribution of miRNA genes in four families indicated 
on the x-axis across the 193 species where miRNA and miRNA genes have 
been reported in miRBase R19. 

• About 94% (15 out of 16 miRNA genes) annotated to the miRNA family mir-
466 are found in the mouse (Mus musculus) genome whereas the remaining 
gene belongs to the chicken genome (Gallus gallus) 

• In total there are 15,554 (15256+298) family-annotated miRNA genes in the 
miRBase R19 which contains a total of 21,264 miRNA genes. Only 298 
miRNA genes are analysed and summarized in this figure. 



 

	  

	  

Intra-‐species	  comparisons	  	  

The Intra-species comparisons menu offers the same user interface, but accepts only 
one species and any number from 2 to 50 miRNA families selection. The resulting 
graph shows the chromosomal distribution (rows) and per-family distribution 
(columns). miRNA genes that are not mapped to any chromosome are reported 
under a predefined label 'NoMap'. Figure illustrates the genomic distribution of family-
annotated miRNA genes in the human genome.  
Genomic distribution of family-annotated miRNA genes in the human genome which 
has a total of 1,600 registered  miRNA genes in miRBase R19. About 61.2% (367 
plus 612 genes) are classified into different miRNA families. Genes in miRNA 
families mir-515 (chromosome 19), mir-154 (chromosome 14), mir-379, mir-743, mir-
329, mir-368, mir-500, and say mir-188 are each co-located on a specific 
chromosome. Some co-located, chromosome 14, miRNA genes in different miRNA 
families exist as a large cluster as explained in the manuscript. 



 

	  

Family	  Query	  

Family query accepts input in a form of name of miRNA family name. Names are 
case sensitive and can include: 

• miRNA gene family name e.g. mir-515, or 
• miRNA gene family accession e.g. MIPF0000020, or 
• miRNA gene i.e. hairpin name e.g. hsa-mir-524 and hsa-mir-519a-2, and/or 
• hairpin accession e.g. MI0003160 and MI0003182.  

The output is given in a form of two tables and two graphs. The top table (see the 
figure below) gives an overview of the gene family name. It is followed by a 
longer table that contain gene accession, gene name, chromosome, strand, 
species name, associated function, associated diseases and terms, expression 
status (up/down) and the reference database. Table can be filtered by simply 
typing letters in the “Search” box. After each letter table response by adjusting its 
content. The table can be sorted by any column by simply clicking on the column 
name. In addition, table allows sorting by multiple columns that is done by holding 
down the Shift key and clicking on the desired columns. 



 

The first graph (picture bellow) shows distribution by species of the searched miRNA 
family. 
Keyword “mir-515” query report generated by miRNAVISA showing a detailed 
summary of the miRNA genes constituting the miRNA family mir-515, their location in 
different genomes, expression trends, their associated diseases or biochemical 
pathways and links to different databases where reference to the experimental 
evidence is given. 



 

The second graph (bellow) shows comparison of mapped and unmapped miRNA 
genes by species. 
Analysis of the known miRNA family mir-515 specific genes in different species.  All 
the miRNA families mir-515 genes have only been reported in primate species. 

 

 
Strand distribution of known miRNA genes belonging to the miRNA family mir-515 in 
miRBase R19. The red and blue bars indicate number of miRNA genes annotated to 
the positive strand [FWD (+1) strand] and the reverse-complementary strand [REV; (-
1) strand], respectively. The number of unmapped family-annotated miRNA genes is 
shown by the green bars. 

 



Finally, one can download all results packaged in one archive. Graphs are in the form 
of Scalable Vector Graphs (SVG) and tables are presented in the “tab separated” file 
for easy import to any of the spreadsheet programs. 


