
Welcome to Protocol Discussion 3! 

• Today’s Pre-Module Playlist 
• Little Wonders – Rob Thomas 
• All of the People – Panama Wedding 
• Out of My League – Fitz and The Tantrums 

• Team Check Ins
• Checking in with Groups 3 today 

• Upcoming BMES Events 
• Week 6 

• Esports Day tomorrow at 7 PM 
• Week 7 

• Mini-GM Wednesday at 6 PM 
• Week 9 

• Medical Devices Forum
• Next Quarter 

• BMES Hackathon 
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Outline

• ImageJ Walkthrough

• Cell Counting 

• Cell Morphology

• Breakout Rooms

• Complete cell count and

morphology analysis for all 4 files  

• Group 3 Check In

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.moleculardevices.com%2Fsites%2Fall%2Fthemes%2Fmolecules%2Fassets%2Fimages%2Fpdf-assets%2F10Xwidefield.jpg&imgrefurl=https%3A%2F%2Fwww.moleculardevices.com%2Fen%2Fassets%2Fapp-note%2Fdd%2Fimg%2Fincrease-accuracy-and-efficiency-of-cytotoxicity-assessment-using-earlytox-live-dead-assay-kit&tbnid=jr54UWqi7u9zoM&vet=12ahUKEwjrobnLqN3uAhXZHjQIHWI6BbYQMygAegQIARA4..i&docid=ZRudjMxPZ01SlM&w=700&h=242&q=live-dead%20stain%2024%20well%20plate&client=safari&ved=2ahUKEwjrobnLqN3uAhXZHjQIHWI6BbYQMygAegQIARA4



What is ImageJ? 

• Java-based image processing software

• Developed by the NIH

• Free to use!

• Will likely use it in 167L to analyze your imaging data 

• Useful tool to know for Capstone



Protocol Discussion: Setup 

• Download these 4 files from the Cell Team Site

• Labs → Protocol Walkthrough 3

• Export the files as “2”, “5”, “10”,  and “25” 
2% DMSO file



Protocol Discussion: Setup 

• Open  ImageJ

• Open the 2% DMSO Image 

• File → Open → 2.jpg 

• Scale so that you can see the whole image

• Change the image window to the desired size 

• Image→ Zoom → Scale to fit  
2% DMSO file in ImageJ



Protocol Discussion: Setup 

2% DMSO file



Protocol Discussion: Setup 

2% DMSO file

Live Cell

Dead Cell



Protocol Discussion: Setup 

• Now we need to specify the size of our image features

• Click on the line tool 

• Measure the 200 um  scale bar 

• Click Analyze→Measure 

• Yields results table with the

length of the line in pixels



Protocol Discussion: Setup 

• Now we need to convert from pixels to this line length

• Analyze → Set Scale 

• The length of the line you just measured should be 

highlighted in blue 

• Change the pixel distance to a round number 

(ex: 515) and the unit of length to “um”

• Image should now have um units in top left corner 

Select “global” to 
save this 

measurement



Protocol Discussion: Cell Counting 

• Select the multipoint tool

• This will allow us to count live cells using a yellow crosshare

• Click on one of the live, green cells, then click on another live, green cell 



Protocol Discussion: Cell Counting 

• Keep using the counter tool until you have selected all the live cells

• This will yield a total cell count for the field of view



Protocol Discussion: Cell Counting 

• Switch the counter color to count the dead cells

• Edit → Options → Point Tool → Switch from Yellow to Pink  



Protocol Discussion: Cell Counting 

• Will now mark dead cells with this crosshair 

• You can also just do this manually (recommend for this example)

• Record the # Live Cells (~150) and # Dead Cells (~1) on the

worksheet and calculate the % Live Cells 



Protocol Discussion: Cell Morphology  

• Now, we will collect the data necessary to determine average cell area, 

average cell perimeter, and average circularity 

• Analyze → Select Measurements → Check Area and Perimeter and 

uncheck everything else 

• We will use this information to calculate

the circulatory in Excel later



Protocol Discussion: Cell Morphology 

• Use the zoom tool to zoom into a cell area

• Click on the freehand selections tool

• This will allow you to trace the cell perimeter 



Protocol Discussion: Cell Morphology  

• Now, we will measure the area and the perimeter of the cell

• Analyze →Measure

• To mark that we have counted the area of this cell, we will add noise to it

• Process → Noise → Add Noise 



Protocol Discussion: Cell Morphology  

• Once you have done this for all the cells in the image, copy-paste the results 

table into an Excel or Google docs spreadsheet 

• Label the columns as Cell Number, Area, Perimeter, and Circularity 



Protocol Discussion: Cell Morphology  

• Compute the circularity for each cell using the formula: 

• Circularity = 4" #$%#
&%$'(%)%$*

• Compute the average area, perimeter, and circularity using the AVERAGE 

function and record these valves on your worksheet  



Breakout Rooms 

• Some Additional Notes 

• Use the hand tool to move around your zoomed in image 

• Divide Up the Work! 

• If you split up cell counting and cell tracing among members of your 

group, it will go a lot faster 



Cell Counting Results 



Cell Counting Results 



Cell Counting Results 



Cell Morphology Results 



Cell Morphology Results 



Cell Morphology Results 


