Cell Culture Protocol: 

All cell culture manipulations should be performed in one of the laminar flow hoods located in rooms 302 and 304.  Your instructor will demonstrate its proper use. Proper aseptic technique will reduce the chance of contamination of your cell culture.

1.
Aspirate the medium from the tissue culture flask using a sterile Pasteur pipet. Discard the medium in a waste container and the pipet in an autoclave bag.

2.   Using a sterile 5.0 ml pipette, add 5.0 ml of sterile phosphate buffered saline (PBS) to the side of the flask opposite the cells.  Tilt the flask to rinse the cells with the saline. Aspirate the PBS and discard it into the waste.

3.   Pour 3.0 ml of the trypsin solution to the side of the flask opposite the cells. Place the flask on its side so the cells are covered completely.  Gently tilt the flask for 30-45 seconds only.  Aspirate the trypsin and discard it to the waste.

4.   Incubate the flask at 37oC in the incubator with 5% CO2 for approximately 15 minutes. Observe the cells under the microscope to make sure that they have “rounded up”.

5.  Using a sterile 5.0 ml pipette, add 5.0 ml of medium to the cell side of the flask and disperse the cells by repeatedly pipeting over the monolayer surface.  Then pipette the cell suspension up and down several times with the pipette tip resting on the bottom corner of the flask. Be careful not to introduce air bubbles.  These manipulations will create a cell suspension suitable for counting.

6.  To determine how many cells/ml are in this stock culture you must remove a small aliquot for counting. Mix well and then aseptically remove a few drops of your cell culture using a sterile Pasteur pipet. Place three drops (with the Pasteur pipet held vertically) of the cell culture into a microfuge tube. Discard the pipet into the waste container. Do not replace any excess culture back into the culture flask. Leave your labeled culture flask in the hood with the top on and take the microfuge tube back to your lab bench. Add 1 drop of trypan blue stain to the 3 drops of your cell culture in the microfuge tube to make a 3:4 cell dilution. Trypan blue will stain dead cells blue so that they can be distinguished from living cells microscopically. Mix well. 

7.   Place a special hemocytometer cover slip on the hemocytometer chamber. NOTE: These coverslips are NOT disposable! Load the mixed cell suspension-trypan blue solution into the chamber being very careful to completely fill, but not overfill, the chamber. Ask your instructor for help if you are unsure about how to do this.
8.   Using the 10X objective (total magnification 100x), count all the living (non-blue) cells in each of the 4 large squares numbered 1-4 in Figure 1. Determine the average number of cells per square.  This is the number of cells in 10-4 ml.  Therefore:


#cells/ml = (ave.# cells per large square) x 104 ml x dilution factor(4/3)

Note: The dilution factor is the reciprocal of the dilution

Figure 1 shows the microscopic grid engraved on the Hemocytometer counting chamber.  The entire ruled area is 9 mm2 with a depth of 0.1 mm when properly loaded.  The volume of 1 large square (eg. #1) is 10-4 ml.   (From Bauer, J.D. , et al. Bray's Clinical Lab Methods)
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Figure 1. Hemocytometer Cell Counting Chamber

9.   Calculate the appropriate dilution of the cell suspension to yield 5.0 ml of culture at a cell density of 2.4 x 104 cells/ml.  You should use the equation:

V1 x C1 = V2 x C2 


  For example: If you have 8 x 104  cells/ ml in your original culture, and you want to make 5.0 ml of a new culture at 2.4 x 104  cells/ml, you must solve the above equation for V1.

V1 = V2 x C2/C1

V1 = 5.0 ml x (2.4 x 104 cells/ml)/ 8 x 104 cells/ml
V1 = 1.5 ml

  Place 3.5 ml of fresh media into a 25 cm2 tissue culture flask.  Mix the original culture using a sterile 5.0 ml pipette and add 1.5 ml of culture to the 3.5 ml of media to prepare a 5.0 ml cell culture seeded at 2.5 x 104 cells/ml.


10.  Each person in the group should add the calculated amount of new media to the calculated amount of the counted cell culture to create a new culture with 2.4 x 104 cells/ml in a new 25 cm2 tissue culture flask with a 5ml volume of new passaged cells.  Cap the flask but do not tighten the cap all the way to allow for the entry of air and CO2 during incubation.  Label the flask on the side with your name, date, cell type and lab section.  Place your cell culture back in the 37oC CO2 incubator on the shelf designated for your lab section.

11. After 3 or 4 days, it will be necessary to "feed" your culture by removing the old media and adding fresh media.  Extra media will be stored in the refrigerator in room 304, and an area will be set up in one of the laminar flow hoods in room 304.   Please work in the laminar flow hood to avoid contamination.  Using a sterile pipette, remove the media from the flask and discard to waste.  Using a new sterile pipette, add 5.0 ml of fresh media to the flask and return the culture to the incubator in Room 308. 

