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Step-by-Step GR Calculator Example 
To illustrate the utility and convenience of the GR Calculator and show a real-world 
example of its usage, we will walk through a quick analysis of the response of breast 
cancer cell lines to taxol as measured by Heiser et al. (2012)1. To access the GR 

Calculator from the grcalculator.org homepage, click “Online GR Calculator” in the top 
banner or click the middle image (“Upload and analyze your own data”). This will bring 
you to the GR Calculator application where you can input and analyze drug response 
datasets.  
In the middle of the page you will find instructions on how to format input files. There 
are two acceptable formats described. The data for this example is in Format A. The 
required columns for this format are listed in the instructions: the concentration of the 
drug, the cell count at the time of treatment, and cell counts of the treated and control 
samples at the end of the treatment. These columns must be named “concentration”,  
“cell_count__time0”, “cell_count”, and “cell_count__ctrl”, respectively. Any additional 
column, such as drug, cell line, or replicate, is considered a grouping variable. You may 
use either a comma-separated file (.csv) or a tab-delimited file (.tsv) for input.  The 
dataset used in this example can be found here: https://raw.githubusercontent.com/uc-
bd2k/grcalculator/master/resources/Heiser_al_GRmetrics_wSubType_Taxol.tsv. 
To get started, click “Open data file” and select “Tab” as a separator (our file is tab-
delimited). You may either paste the URL from above into the text box and click the 
“Fetch Data” button, or if you downloaded the data, you may click the “Browse…” 
button and select the file you just downloaded. This dataset contains experimental data 
of the response of breast cancer cell lines to the microtubule stabilizer taxol and is a 
subset of the public domain dataset http://dx.doi.org/10.7303/syn8094063.1 generated 
by Heiser et al. (2012)1. The data file also contains the clinical subtypes (HER2amp for 
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Fig 3: Response data for taxol loaded in the GR Calculator

 

Fig 2: The GR Calculator application

 

HER2 amplified, HR+ for hormone receptor positive, NM for non-malignant, TNBC for 
Triple negative breast cancer, and Unknown for Unknown subtype) and transcriptional 
subtypes (Basal, Luminal, etc.) for each cell line. Taxol has been shown to be effective in 

patients with either HER2 positive or TNBC cancers3,4,5, so we would expect it to have a 
stronger effect in the HER2 amplified and TNBC cell lines than in the ones of other 
subtypes. This difference should be reflected by lower values of the sensitivity metrics 
IC50 and GR50 for the HER2amp and TNBC cell lines. After analyzing the data, we will 
visualize these differences using the tools developed here. 
 
Now, once the dataset is loaded (Fig. 3), remove “BiolReplicate” from the “Select 
grouping variables” box by clicking on it and pressing the “delete” key. Removing 



Fig 4: Dose-Response By Condition tab

 

grouping variables tells the calculator to average over those unselected variables; here 
we decided to average the biological replicates. Click the “Analyze” button to perform 
the curve fitting and calculate the GR and traditional metrics. This populates the “GR 
Values” and “Fitted Parameters” data tables and creates three new tabs: “Dose-
Response by Condition”, “Dose-Response Grid”, and “GR Metric Comparison”. 
 
The “Dose-Response by Condition” tab contains the fitted GR curves for each condition 
(Fig. 4). You may select any combination of values for each grouping variable to choose 
which curves you would like to see. The x-axis is the log (base 10) of concentration; the 
y-axis is either the GR value or relative cell count, depending on whether you select GR 
or IC as “curve type”. In the figure, we have selected “HER2amp” and “TNBC” clinical 
subtypes, “Basal A” transcriptional type, and of course “Taxol” as the drug. Leaving the 
“CellLine” box empty automatically selects all cell lines. 
For datasets with many conditions, the “Dose-Response Grid” tab allows to quickly view 
many curves at once in a grid format (Fig. 5). You can choose between the GR and 
traditional (IC) curves. The first drop-down menu at the top, “Choose selector variable”, 
controls which values can be selected to highlight samples on the grid. The second 
selection box at the top, “Choose grid variables”, allows the user to choose which 
grouping variables define the grid. In the figure, we chose the combination of clinical 
and transcriptional subtypes to define the grid and we chose cell lines as the variable for 
highlighting samples; in the box on the left we picked a few specific cell lines. 



Fig 6: Boxplots of GR50 for taxol across clinical subtypes

 

Fig 5: Dose-Response Grid tab 

 The tab “GR Metric Comparison” displays boxplots or scatter plots based on the GR or 
traditional metrics (Fig. 6). The boxplots can be particularly useful for comparing the 
potency or efficacy of a drug across many different conditions. The top selection box, 
“Select parameter”, allows you to choose the metric you would like to use (y-axis). The 
next selection box, “Select grouping variable”, allows you to specify the variable (e.g. 
clinical subtype) that will determine which values define the boxplots. By default up to 
ten boxplots are shown, but the user can select and de-select boxplots. Additionally, 
one may perform a Wilcoxon rank-sum test to assess if the values from one boxplot (or 
a set of boxplots) are significantly different from the ones from another boxplot or set of 
boxplots.  

 



Fig 7: Boxplots of IC50 for taxol across clinical subtypes

 

Figures 6 and 7 illustrate the GR50 and IC50 across the four clinical subtypes in the data 
(excluding “Unknown”). As stated before, we expect that values for the TNBC and 
HER2amp cell lines will be significantly less than those of the other clinical subtypes. 
After selecting “GR50” as our metric, we select “ClinSubtype” for the grouping variable 
and the point coloring, and we choose to compare “HER2amp” and “TNBC” cell lines 
against “HR+” and “NM” cell lines. By the p-value of 0.042, we can see that this group 
(“HER2amp” and “TNBC”) seems to have significantly lower GR50 values than the other 
clinical subtypes, as expected. 
 
After verifying that taxol is most potent on HER2amp and TNBC cell lines as measured by 
GR50 values, we explore whether this result is the same using the traditional dose-
response metric, IC50. To do this, we simply change our parameter selection to “IC50”. 
As shown in Figure 7, the p-value is 0.42, indicating no significant difference in the 
toxicity of taxol between the two groups of clinical subtypes. From this example we see 
that the GR Calculator and the underlying GR value method is useful for detecting 
differences that can be hidden when using IC50 values, as traditional metrics are 
confounded by differences in division rates2. 
 

 
Most plots are interactive and will show extra information dynamically. For example, 
hovering over points and curves in the “Dose-Response by Condition” tab will display 
the GR value or relative cell count and corresponding concentration. In the “GR Metric 
Comparison” tab, hovering over a boxplot will display the maximum, minimum, and 
median values. The user can also hover over individual points in the boxplot and scatter 
plot visualizations to see detailed information. In addition, the user can adjust the plot 
height, zoom in, and download the figure in pdf or tiff format. 
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