Immunology

Biol 465


Lab #3:  Introduction to hematopoietic cell lines and

differentiation in vitro

In today’s lab, we will practice the handling of human cells growing in culture. Much of what we know about the function of specific cells of the immune system (and virtually all eukaryotic cell biology) comes from studying cells/cellular activities in vitro (outside the organism).  All the techniques used to maintain and manipulate cells in vitro are referred to as tissue culture or cell culture.  Two major goals of growing cells in culture are to:

1) Provide the necessary nutrients and environment for cells to divide regularly, but NOT to change the cell’s characteristics with respect to its in vivo characteristics.. 

2) Maintain sterility (prevent bacterial and fungal contamination)  

Cell lines are established from tissues by dissociating the cells from the tissue and providing them the proper conditions for their growth. Dissociated cells can divide for some period of time, but then cease to divide or senesce. True cell lines require some genetic change to become immortal (divide forever). This can occur spontaneously (which is what occurs in cancer cells), or be induced with chemicals or cancer-causing animal viruses.  Hematopoietic cell lines are established from blood cells, often from individuals with leukemia or lymphoma.  In this case the cells have already undergone the genetic changes that make them grow indefinitely while in the person having leukemia or lymphoma. 

Cell lines usually require specific nutrients formulated in a specific media.  Other factors called growth factors are provided in serum.  Fetal calf/bovine serum (FBS) is often used as a supplement to the specific medium providing growth factors that are still undefined.  Some cells require additional defined growth factors such as cytokines.  Media often has an additive to monitor the pH.  As cells become more crowded, waste accumulates, lowering the pH.
Cell lines grow in one of 2 ways, either attached to a substrate (such as a plastic flask, or in suspension (floating around).  For example, circulating hematopoietic cells such as monocytes and lymphocytes grow in suspension, whereas macrophages tend to attach to a substrate.  Fibroblast cells (e.g. from skin) tend to grow as attached cells.
---------------------------------------------------------

Today we will practice basic cell culture techniques using a cell line derived from a leukemia patient. The cell line is called THP-1 and I use it in my research.   

Today’s goals:

1. Become familiar with THP-1 cell morphology and in vitro growth characteristics.

2. Practice sterile techniques for passing cells to fresh media.

3. Determine cell concentration (# cells/ml culture media) and viability.

4. Set up new cultures for a differentiation experiment.
Materials
Flask of THP-1 cells
Sterile transfer tube

Sterile pipettes/pipettor

Phosphate buffered saline PBS (to dilute cells for counting)

Trypan blue solution

Tubes for preparing/diluting cells

Hemacytometer

Clean flask for new culture

Procedure
1. Make observations of THP-1 cells growing in plastic flasks.  Dr. Super will have a flask of cells that were transferred to fresh media yesterday.  Note shape/morphology of the cells, using the inverted microscope.  Each table of 4 has a flask of cells to use.
2. Begin passage of cells--- First you use some of the cells for counting (determining a cell concentration).  Later you will set up 2 dishes of cells for monitoring next week.   Normally, we would do the cell transfer in a cabinet called a laminar flow hood, but the size of the class makes that impractical. Use all sterile plastic pipettes and take care not to touch any surfaces with the tips.  Dr. Super will demonstrate and advise. 

3. EACH LAB PAIR
a. Thoroughly sterilize all surfaces with the 70% ethanol.  
b. Prepare a counting tube with your name; loosen the cap.

c. Loosen the cap on your sample of cells.
d. Carefully, partially unwrap a 5 ml pipette. Insert the top into the pipettor, keeping the tip in its wrapper.

e. Carefully pull off the wrapper, and transfer 1 ml of cells from the flask to the sterile tube. Cap the tube.
f. Tighten the cap on the flask of cells and allow the next students to use the flask.  I  will return the flask to the CO2 incubator
4. Determine of cell concentration (# cells/ml) and viability.  Trypan Blue (TB)  is an indicator of dead cells.  Dead cells, with compromised membranes, take up trypan blue, whereas live cells exclude it.  You will gain some experience distinguishing live and dead cells here.
a. Start by diluting cells in the cell dye Trypan Blue (TB). (100 l TB + 100 l cells).

b. Charge the hemacytometer and count cells in 4 of the big (0.1mm3) squares.

c. If cells are too concentrated to count accurately, dilute with the PBS buffer and repeat the trypan blue staining. (again 100 l TB + 100 l diluted cells.)
d. Keeping track of all dilution steps, determine:  

1.  the concentration of cells in your flask  (#cells/ml media)**You will need to recall the volume of the hemacytometer.
2. the total number of  cells you started with or that remain in your flask downstairs

3.  the viability (number of live cells/total).
5.  Setting up a fresh culture of cells in a 6-well plate.
a.  Each well of the plate will take 5 ml (milliliters) of cell culture.  You will want your cells to be reduced to 0.1 X106 cells/ml in that 5 ml culture.  (You will be required to dilute your cell culture appropriately using extra media.    Use a logical approach, Discuss---try to work out the calculation). 
a. Each pair of students should set up 2 wells in a plate. 

b. One well will contain only media and FBS

c. The other well will get a drug called TPA.  TPA is a chemical known to induce differentiation of monocytes.  It has been used to study HOW monocytes change when they specialize.

1. Add ______ul to the second well to attempt to induce differentiation.  
We will observe the cells next week, to note differences that may appear.  Be sure to observe daily if possible, and make sketches in your lab book.  Provide some written descriptions of the cultures as well.  Try to make some predictions of what is happening? 

