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ABSTRACT 

Motivation: MaGplotR analyzes multiple CRISPR screen datasets, identifies common hits, 

couples the hits to enrichment analysis and cluster plots, and produces publication-level plots. 

Output plots give information on the quality control of the screen data (e.g., sgRNA 

distribution) and show the best hits by aggregation from multiple screen experiments. To 

maximize comparability, rank is used to identify common hits. MaGplotR can also be used to 

analyze experiments where a control condition is used for multiple treatment conditions. 

MaGplotR is easy to use, with even just one argument. 

Availability and implementation: MaGplotR is open-source code under MIT license. It is 

available at https://github.com/alematia/MaGplotR. 

Contact: alejandro.matia@inia.csic.es 

 

Introduction 

Genetic screens, and especially CRISPR/Cas9 screens are a revolutionary tool in the field of 

genomics. Under different selection conditions, the effect of single gene expression by 

knockout, knockdown or activation of expression can be analyzed and selected, obtaining 

differentially enriched or depleted hits. A list of bioinformatic tools have been created for the 

analysis of the screen results (sequencing data), with different statistical approaches to obtain 

a final list of hits [1-5]. Among these, MaGeCK (Model-based Analysis of Genome-wide 

CRISPR/Cas9 Knockout), is the most widely used and offers a rank list of hits based on their 

log2-fold change and p-value, using a modified robust ranking aggregation algorithm (RRA) [1]. 

Several bioinformatic tools directed to the visualization of the screen results have also been 

developed, such as MaGeCK Vispr and CRISPRAnalyzeR [6, 7]. To the best of our knowledge, no 

tools have been developed to analyze common hits from MaGeCK results of multiple 

experiments/conditions. Here, we introduce MaGplotR, a software for the analysis and 

visualization of multiple CRISPR screening datasets, including the option to use a control 

condition for baseline comparison. Specifically, MaGplotR is focused on the detection of the 

best common hits from multiple datasets by using the gene RRA ranking score instead of 

.CC-BY 4.0 International licenseperpetuity. It is made available under a
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in 

The copyright holder for thisthis version posted January 16, 2023. ; https://doi.org/10.1101/2023.01.12.523725doi: bioRxiv preprint 

https://github.com/alematia/MaGplotR
https://doi.org/10.1101/2023.01.12.523725
http://creativecommons.org/licenses/by/4.0/


enrichment scores as the sorting criteria, which makes different datasets more comparable to 

each other, regardless the specific enrichment/depletion scores distribution of each 

experiment. The performance of the hits in the control experiment is visually enhanced with a 

specific plot to simplify the analysis of potential false positive hits. Also, MaGplotR uses the 

gene summary files from the MaGeCK test command and does not rely on the fastq or read 

counts files, simplifying the aggregation analysis for non-experienced users, and 

complementing the existing software tools. 

 

Software description 

MaGplotR is a software written in R coding language. It can be executed from a Linux, macOS, 

or Windows command line. MaGplotR has a few dependencies (R packages) that can be 

installed either from within an R terminal, or from the command line using the installation 

script provided for non-experienced users [8-14]. The main program (MaGplotR.R), as well as 

the installation script, documentation, and example files are publicly available online at  

https://github.com/alematia/MaGplotR. For the analysis and generation of output plots and 

files from 4 screen experiments, the complete workflow (executing all optional arguments) can 

take less than 1 min on a standard computer. 

 

MaGplotR detects the best hits from aggregation of multiple datasets 

MaGplotR takes one mandatory input: a folder with a collection of gene_summary.txt files 

generated from the MaGeCK RRA algorithm, each file representing an experimental condition 

or a different dataset. In each instance, MaGplotR generates up to 6 different plots and 2 

intermediate data files. The first plots are the boxplot and the heatmap -an example is shown 

in Figure 1A-. For the boxplot, the log-fold change of each gene is represented as well as the 

box and whiskers of each experiment. Outliers are also represented to give a quick view of the 

distribution of the potential hits. Moreover, if a control experiment is used, the boxplot will 

include the control data.  Comparing the scattering of LFC (against the control) can help to 

inform the magnitude of the selective pressure applied to the screens. A heatmap is plotted to 

compare the LFC of top hit genes across condition/datasets. The heatmap is sorted (row-wise) 

based on the average rank of each gene in the set of experiments, which aggregates the 

common hits from the different conditions/datasets. The color represents the LFC of each 

gene in the corresponding experiment and the number inside the cell corresponds to the rank 

of the gene. The number of hits shown in the heatmap can be chosen as an argument in the 

command line. Also, a horizontal dot plot will be generated complementary to the heatmap 

plot if a control file is supplied, easing the analysis of the performance of the potential hits in 

the control experiment, which can help to discard false positives -i.e. if a hit shows a 

enrichment behavior in the control of a positive enrichment experiment- (Fig 1B). We include a 

plot to examine the expression of top hit genes in a set of most commonly used human cell 

lines, based on data from The Human Protein Atlas [15] (Fig 1C). During the program 

execution, messages will be displayed indicating each step of the computing process. 

 

MaGplotR performs enrichment analysis and generates network cluster plots 
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MaGplotR includes a downstream analysis and visualization of the top 1 % of hits (by default, 

and configurable by the user) using Reactome Pathway Analysis and clusterProfiler, allowing 

the user to explore the enriched interactome with different degrees of tightness (Fig 1D). A list 

of the genes that belong to the most enriched pathway will be printed out. Also, Gene 

Ontology analysis (Biological Process, Cellular Component, Molecular Function) can be done 

optionally.  

All plots but the cluster plot (pdf only) can be output in different formats (png, pdf, ps, jpeg, 

tiff, bmp). 

 

Utility and prospects 

This tool has been tested using multiple datasets to offer robust and wide applicability [16-20]. 

Of note, this tool can be used to detect hits that were previously unnoticed, by aggregating 

common hits from different experiments, as is the case of GATA6 proviral gene for SARS-CoV-

2, which we identified as the 4th hit using rearranged Biering et al. datasets [19], and has been 

confirmed by Israeli et al. [21].  

Conclusion 

MaGplotR is a fast, lightweight, and easy-to-use tool for elegant visualization that outputs 

several unique plots to facilitate the analysis of multiple screen results. Specifically developed 

to improve analysis through visualization of data from several experiments, we expect it to be 

useful for the community of researchers. 
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Fig 1. A. Boxplot representing the LFC distribution for each screen experiment. B. Heatmap and control dotplot. Heatmap showing the best 

aggregation hits. The colors indicate the LFC of each gene in each experiment. The number inside the cell is the rank of that particular gene in an 

experiment. The control dotplot is only generated in the case of using a control as option. C. Expression plot. Dotplot representing the number 

of transcripts per million of the top hits for the most representative cell lines. D. Pathway plot. Dotplot showing the number of genes assigned 

to a certain pathway. 
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