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Abstract 
Summary: We introduce VolcanoR - web based tool to analyse results of differential gene 
expression. It takes a table containing gene name p-value and foldChange as input data. It 
can produce publication quality volcano plots, apply different p-value and fold change 
thresholds and do basic GeneOntology and KEGG enrichment analysis with selected gene 
set. For now it supports H.sapiens, R.norvegicus and M.musclus. 
 
Availability and Implementation: VolcanoR is wtitten using R Shiny framework. It is publically 
available at http://volcanor.bioinf.su or stand-alone application, that can be downloaded at 
https://github.com/vovalive/volcanoR  
 
Contact: looongdog@gmail.com 
 

 
 
  

.CC-BY-NC 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 18, 2017. ; https://doi.org/10.1101/165100doi: bioRxiv preprint 

mailto:looongdog@gmail.com
https://github.com/vovalive/volcanoR
https://doi.org/10.1101/165100
http://creativecommons.org/licenses/by-nc/4.0/


 

Text 

Introduction 
Differential gene expression analysis is widespread in modern bioscience. It is based on 
both RNA-seq or microarray gene expression analysis. Groups comparsion results are 
p-value and fold change for each gene analysed. Such results can be produced by multiple 
proprietary software products like Illumina GenomeStudio or Affymetrix Expression Console. 
It can also be produced right from NCBI GEO using easy-to use GEO2R software (Barrett et 
al., 2013). Volcano plot is one of quality control plots, that is used after differential 
expression analysis is performed. It shows relation between fold change and  statistical 
confidence. Volcano plot is a clear and simple way to assess the results of the analysis. In 
VolcanoR it’s easy to apply different p-value and fold change thresholds and get nice 
visualization and gene set overrepresentation analysis using GeneOntology(Gene Ontology 
Consortium, 2015) and KEGG(Kanehisa, 2000) databases. Now we have versions for 
H.sapiens, R.norvegicus and M.musculus 
  

Implementation 
VolcanoR is written in R shiny(Chang et al., 2017)  framework and several bioconductor 
libraries for data manipulation (Wickham and Francois, 2016), plotting (Wickham, 2009; 
Slowikowski, 2016; Warnes et al., 2016), annotation (Carlson, 2016a, 2016c, 2016b) and 
gene set enrichment (Yu et al. 2012).  
Interface contains two panels - left one for data uploading and parameters adjustment and 
right for results. 
The process of interaction is quite easy. First it’s needed to choose an organism of interest 
from a dropdown menu. Then user uploads differential expression data in tab separated 
format, we also have several examples. After data uploading it’s possible to adjust p-value 
and fold change thresholds and get volcano plot with significant genes labeled. It’s also 
possible to do GO and KEGG Enrichment Analysis of a gene set. The resulting Volcano plot, 
table with enrichment results and significant genes will appear on the right panel.  
The tool is publicly available at http://volcanor.bioinf.su and in GitHub repository 
https://github.com/vovalive/volcanoR.  
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