Simulating Flow Cytometry with T-Shirts

Materials Needed:

Scotch Tape (or masking tape, or even tape that will glow under a black light)

A flashlight (or a laser, but you would need to be careful not to shine it in students’ eyes)

A classroom full of students wearing different colored shirts (or a large group of volunteers. If your school wears uniforms, students could use colored cards)

Procedure:

Go through the students and put a piece of tape on every student with a colored T-Shirt (basically any color except white). Then have the students line up. Have them walk past you (or another student) as you shine a flashlight at their shirts. As the go past, tell the ones with the tape to go to one side of the classroom and the ones without to go to the other.

Analysis (you may wish to explain this before or during the experiment rather than after):

The students are playing the role of a sample of cells. The tape is like a fluorescent marker that distinguishes what type they are (in this case, whether or not their shirt is colored). When the students line up it is like the hydrodynamic focusing of the sample fluid. The flashlight is like the laser beam that interrogates cells. When the students separate into groups, it is like the Electrostatic Flow Sorting.

Showing Gating with Candy

Materials:

M&Ms

Skittles (You could use any small colored objects in place of candy)

Note: if students are eating the candy, make sure they are doing the lab on a clean surface.

Procedure:

Either do this as a demonstration, or better yet, have students complete this in lab groups. Distribute a mix of the candy to the students. Have them separate the M&Ms from the Skittles. This is like gating the lymphocyte and monocyte subpopulations from a sample of T-Cells. Then have them take the Skittles (the lymphocytes) and separate the orange and yellow skittles from the other colors. These are like gating out the CD3 subpopulation. Then finally, separate the orange skittles from the yellow skittles. This is like gating the CD4+ and CD8+ subpopulations in Flowjo. 

You could also have them calculate statistics that they will use in Flowjo like frequency of parent or grandparent. The frequency of parent or grandparent is used in FlowJo to look at the percentage of different types of cells present in samples.

Ex: For frequency of parent for the CD4+ subpopulation: 

# of yellow skittles (CD4+ T-Cells) ÷ # of yellow and orange skittles (CD3 subpopulation)

For Frequency of Grandparent for the CD3 subpopulation:

# of orange and yellow skittles (CD3) ÷ # of M&Ms and Skittles (total sample)

