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1. Magnetic-activated cell sorting, or “MACS” [pronounce MAX], is a technique that allows researchers to separate cells based on specific epitopes expressed on their surfaces. 

2. The process typically begins with extraction of an organ or tissue, such as the thymus.  Then, the cells are mechanically separated, typically by crushing, until the tissue is dissociated to single cells. 

3. Unwanted cells can be removed at this stage via the addition of chemicals – for example, potassium ammonium can be used to lyse unwanted erythrocytes.

4. Next, an antibody conjugated to a molecule called biotin is added to the suspension, and these complexes bind to the epitopes on the surface of the target cells.

5. Biotin has a high affinity for another molecule called streptavidin.  In the next step, streptavidin molecules fused to magnetic beads are added to the antibody labeled cells.

6. When the biotin and streptavidin come into contact, they tightly bind.  The result is that the cells of interest are coated with magnetic beads.  

7. This complex is sometimes referred to as a sandwich.  In this case: CD3 on the cell membrane on the bottom; then anti-CD3 conjugated to biotin; and finally, streptavidin conjugated to magnetic beads.

8. These labeled cells can now be placed into a column containing a matrix which, assisted by gravity, allows the cells to pass slowly by a magnet.

9. As they do so, the magnetic bead-labeled cells will stick to the edge of the tube nearest the magnet, while the non-labeled cells will continue on into a collection tube below. 

10. Next, the labeled cells can be removed from the column by simply removing the magnet, adding an eluent solution, and applying gentle pressure with a plunger to flush them out of the column and into a fresh collection tube.

11. Ultimately, this process allows for sixty to ninety-eight percent retrieval of the cells of interest.


12. [bookmark: _GoBack]In this procedure, we will isolate thymic leukocytes from a mouse and use MACS to sort out CD3-positive T-cells, before confirming the efficiency of sorting using FACS.

