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Calculating ECso and ICso Values using Area under the Curve

A major component to Live Content Imaging is translating phenotypic changes in cultured cells into quantitative
biology. The integrated image analysis algorithms within the IncuCyte™ ZOOM software package facilitates the
kinetic quantification of cellular processes over time (i.e. proliferation, cell death, invasion/migration, neurite
outgrowth, and more) and enables researchers to use alternative strategies to evaluate kinetic pharmacology.
Area under the curve (AUC) is an integrated measurement that can be used as a cumulative measurement of a
drug effect. ECspand ICso values can be quantified using repeated measures to reinforce confidence in the
collected biological data. This technical note outlines steps to export data from IncuCyte™ ZOOM into GraphPad
Prism® Version 5.00 to calculate AUC and illustrates the process of translating that data into ECso/ICso
calculations. Similar analyses can be performed in other graphing/statistical software programs.

Experimental Overview
To set up a concentration response assay, the experimentalist should choose a range of compound
concentrations and replicates that fully encapsulates (including maximal and minimal responses) the biology
being tested. An analysis job specific to the assay of interest should be scheduled at the time of assay initiation
for real-time data quantification. Once data is collected follow these simple steps (covered in detail below):

1) Export the data from the IncuCyte™ ZOOM and paste into a spreadsheet program such as

Microsoft® Excel.

2) Calculate the AUC for each well in GraphPad Prism®.

3) Log transform the concentration values and plot against AUC.

4) Perform a non-linear regression to calculate ECso and ICso values.

Exporting and Organizing Data

Export data from the IncuCyte ZOOM onto the clipboard and paste into Excel. Arrange the data so that all

replicates are next to each other.

1. Select the wells of interest, click “Data Export”.

2. Layout: Show each scan as a single row in one large table (Screenshot 1)
a. Ifreplicates run vertically (i.e. A5, B5, C5 are all replicates), then select “Column by column”
b. If replicates run horizontally (i.e. A5, A6, A7 are all replicates), then select “Row by row”

3. Destination: Clipboard

4. Click Export and paste data into a new sheet in Excel (Screenshot 2)
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Screenshot 1: Export Data Screenshot 2: Paste Data into Excel
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Calculate Area under the Curve for Each Well

1. Create a new XY Table/Graph in GraphPad Prism® and select “Enter and plot a single Y value for each point”
(Screenshot 3).

2. Copy and Paste data from Excel into GraphPad Prism®. Time elapsed should go in the X column.
Click “Analyze”, then expand “XY Analyses”, select “Area under the Curve”, and click “OK” (Screenshot 4).

Screenshot 3: Enter Data into GraphPad Prism
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Format Data for Pharmacological Analyses

1. Copy the values from the row of “Total
Area” (Screenshot 4).

2. Create a new XY Table/Graph and select the
# of replicates in your data set (e.g. this
example has 4 replicates) (Screenshot 5).

3. Right Click on well A:Y1. Select “Paste
Special”. Select the “Placement” tab. Select
“By rows. Place the # of replicate values on
each row” (assuming your data is arranged
with replicates next to each other). Click
“Paste” (Screenshot 6)

4. Enter the drug concentrations in the X
column for each set of replicates.

Screenshot 4: Calculate AUC for Each Well
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Screenshot 5: Create New Graph for Pharmacology

Screenshot 6: Paste AUC Values in Replicates
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Transform Data and Perform Nonlinear Regression

Click “Analyze” and “Transform”. Select “Transform X values using X=Log(X)” and click “OK” (Screenshot 7).
Click “Analyze”, expand “XY analyses”, select “Nonlinear regression [curve fit]”, and click “OK”.

3. To calculate ECsg, expand “Dose-response — Stimulation”, select “log(agonist) vs. response — variable slope”,
and click “OK”.

4. To calculate ICso, expand “Dose-response — Inhibition”, select “log(inhibitor) vs. response — variable slope”,
and click “OK” (Screenshot 8).

5. View final data output — Graph is viewable under “Graphs” (Screenshot 9).

Screenshot 7: Transform Data Screenshot 8: Calculate IC50 Value
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Screenshot 9: Final Data Output
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