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B. Observations of Cheek Epithelial Cells Using Fluorescence Microscopy--Use of Propidium Iodide and DAPI as Nuclear stains.

1. Make a smear of your check epithelium on a clean slide.  Gently rub the inside of your cheek with the end of toothpick, add a little saliva as you withdraw it from your mouth, and smear this onto a small area (less than the size of a coverslip) in the center of a clean slide.  Make sure you know where the smear is made.  You might even consider marking its perimeter on the underside of the slide with a Sharpie.  Allow to air dry completely.  If you have used a minimal amount of salvia, this should take less than 2-3 minutes. Each lab group will need at least three slides prepared in this manner.  As you go along answer the questions on page 22.

2. Take one slide and stain this slide with methylene blue using the following procedure:  add the smallest drop possible of the methylene blue stain to the top of the slide over the smear.  If necessary you can gently use your toothpick to insure the small drop covers the entire smear by moving the drop around atop the smear.  After about 3 minutes, hold the slide at an angle and flow a small quantity of PBS solution over the area—do not aim the flow directly at the smear but apply it upstream and allow it to flow over the smear to wash away the unbound stain into the disposal jar on your lab bench.  Blot most of the solution away with a kimwipe, but do not touch the kimwipe to the smear—just touch the edges.  Coverslip the slide, and examine using brightfield on the fluorescence microscope using the 40X objective. Make a mental note of the size of your cells, their general shape, and the size of their nuclei. The purpose of having you repeat this exercise from last time is so that you will know what type of things you should expect to see when you examine your smears using fluorescence using the same 40X objective lens.

3.
Take a second slide and stain the cells with propidium iodide. This procedure is extremely simple: add the smallest amount possible of the propidium iodide solution to your smear.  It should ideally only cover the smear—as above you can move it around the slide by using your toothpick so the smear is covered.  Incubate 2 minutes.  Wash your slide with PBS as described above in step 2.  Blot the fluid with a kimwipe so that most of the slide, except for the smear is dry.  Do this without touching the smear.  Add the smallest possible drop (it need not even be a full drop) of mounting medium to the center of your smear.  Lower a coverslip into place.  You will want to find your cells using the rhodamine (green) filter set and the 40x objective.  The problem here is that the cells are transparent and you don’t know where focus is, so searching for the cells is difficult.  Here’s a hint (the Zack Barnes method, named in honor of a previous TA in the course):  Take a Sharpie and make an X on the slide to the side of the coverslip (of course the slide will have to be dry here for this to work).  Start with the 10x objective.  Turn on brightfield.  Focus the microscope on the X made by the Sharpie (you should clearly see the smear of ink on the surface of the slide).  You know the X is there.  This should be no problem as you can position it directly beneath the microscope objective.  Now turn off the brightfield illumination and set the fluorescence illuminator to rhodamine.  Turn on the illumination.  You should see green light coming out of the objective.  Now move the slide so the objective is over the coverslip.  Look through the eyepieces while scanning the coverslipped area of the slide using the stage positioner (X-Y) device.  Try to resist touching the microscope focus until you have clearly seen some small red spots through the eyepiece. These spots will not be exactly in focus because you are now looking through the coverslip.  When you think you have some cells in the field, focus the microscope using the fine focus.  The red dots should be the red dots of the nuclei and should come crisply into focus.  [If you are unlucky and find that the spots you thought we nuclei turn out to be bits of dust or kimwipe—all highly fluorescent, then go back to the X and focus again.]  Once you are sure you have cells, move one of them to the center of the field (using the stage positioner) and rotate the 40x objective into place.    You should have nice images of the cells and you should find bacteria on the surface of some of them.  Observe first in fluorescence, but once you have made your initial observations you can add a small amount of illumination from the base of the microscope, and if you have the correct phase setting on the condenser, you should see simultaneous fluorescence and phase contrast.  I hope you will find this image as beautiful as I do.
4.
Repeat the above procedure in step 3 with DAPI. Follow the procedures above, but where the procedure calls for propidium iodide, substitute DAPI.  Remember you will need to observe DAPI with the UV filter set.
