Protocol Discussion 3: Cell Viability Analysis

In Tuesday’s protocol walkthrough, we discussed a cell viability experiment where 3T3 cells
were incubated with different concentrations of DMSO and stained with calcein and ethidium
homodimer (Live-Dead Stain). In this protocol discussion, we will be utilizing Imaged to
quantify the number of live and dead cells and differences in their morphology.

The figure below depicts 3T3 cells treated with 2%, 5%, 10%, and 25% DMSO under the GFP
and RFP fluorescent microscope filters.
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Overview of Manual Cell Counting

Download the .jpg files from the Cell Team site

Open the “2% DMSO Treatment” .jpg file in ImageJ

Resize the image to the area that you want to work with

Calibrate the pixel size to the 200 um bar in the image using the “Set Scale” feature

Use the multipoint tool to mark live cells in yellow and record the live cell number in the table
To count the dead cells, you can change the multipoint counter color, re-open the image and
use the multipoint counter, or just count them without the multipoint tool (recommended
method for this set of data, as there are so few dead cells)

7. Repeat for the other three images (you can divide up this work in breakout rooms)
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How did increasing concentration of DMSO impact cell viability?

Researchers have studied cancer cells in low concentrations (<1%) of DMSO to study its effect
as a chemotherapeutic. Why do you think researchers have been exploring the use of DMSO?
Based on your finding above, what are some of your concerns with using DMSO as a
chemotherapeutic?




Quantifying Cell Morphology

Open the “2% DMSO Treatment” .jpg file in ImageJ
Select the area and perimeter measurements
Zoom into the image using the magnifying glass tool
Select the freehand tool and trace one of the live cells
Click Analyze -> Measure to record the area and perimeter of that cell
Click Process -> Noise -> Add Noise. This will help you keep track of the cells you have
already counted
Repeat Steps 5-6 for all the live cells in the image
Copy-paste the live cell data into an Excel Sheet
9. Compute the circularity of all the cells, average circularity, average area, and average cell
perimeter, and record you values below.
o Note: Circularity = 4*pi*(area/perimeter?)
o A circularity of one means that the cell is a perfect circle
10.Repeat Steps 5-9 for all the dead cells in the image
o Note: this process is very tedious, so divide up the work in your breakout rooms!
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Compare your live cell and dead cell average area, perimeter, and circularity measurements.
Why do you think the circularities are different? (Note: more circular cells have a circularity
measurement closer to 1, and less circular cells have a circularity measurement closer to

zero).

What are the limitations of cell counting for this particular sample using this method? What
modifications can be made to the procedure to enhance the data acquisition process and
quality of the data?




