
Basic MACS Protocol for Cortical mOPC Isolation Using Miltenyi Neural Tissue 
Dissociation Kit - JB, updated by AES 1/13/16 
 
Preparation 
 
On Day -1: 
  
 -PDL coat required cell culture plates/dishes (10cm dish - also prepare 6 cm and 3.5 
  cm dishes in case cell yield is too low) and store at +4C 
 -Prepare 40 ml MACS buffer 
 -Autoclave dissection instruments 
 
On Day 0: 
 
1. Obtain two normal ice buckets, one dissecting ice bucket, one razor blade, two 10cm petri 
dishes for bench. 
 
2. Add Laminin to the cell culture plates/dishes. Place at the back of the hood. Turn on H2O 
bath. 
 
3. Spray all micropipettes liberally with Cidecon. 
 
4. Place the following in the hood: 
 -One razor blade and a pair of curved forceps. Spray liberally with Cidecon and place  
 on the blower at the back of the hood. 
 -Two 10 cm TC dishes 
 -Fire-polished pipettes 
 -DPBS 
 
5. Pipette out cold HBSS (w/o Ca and Mg) for dissection - 35 ml in a 10 cm TC dish, 2 ml in a 
3.5 cm dish. (Also pipette out ~10 ml into sterile 15 ml conical for later use and place on ice). 
Bring over to the lab and place on dissection platform (which has been sprayed with 70% 
ethanol). Weigh the 3.5 cm dish with HBSS to get an empty weight in mg (you will be weighing 
the brains in a moment). 
 
Tissue Dissociation 
 
1. Dissect out as many P4-P8 mouse brains as you can in one hour (I generally do 5-10 pups). 
Remove cerebellum, midbrain, olfactory bulbs, and olfactory tracts. Remove meninges from 
remaining cortices. This dissection must be done within one hour. Leave brains in cold HBSS. 
Weigh the brains in the 3.5 cm dish. Miltenyi calculates enzyme mix volumes based on 400 mg 
of tissue, so if you have more tissue than this, you will adjust volumes accordingly. 
 
2. Prepare the diluted antibody in a 15 ml tube: 320 ul MACS Buffer + 80 ul O4 antibody 
 
3. Make up 10 ml Buffer X + BME. Filter sterilize and store at +4C (this solution is stable for one 
month at +4C). 
 -10 ml Buffer X from Miltenyi Neural Tissue Dissociation Kit 
 -13.5 ul 50mM B-mercaptoethanol (diluted from the stock bottle in fume hood in main 
lab) 



 
4. Prepare appropriate volume of Enzyme Mix 1. For up to 400 mg of brain tissue, add 50 ul of 
Enzyme P to 1900 ul of Buffer X + BME. Make more if necessary for tissue weight. Vortex, then 
preheat in +37C water bath for 10 minutes before use. During this incubation, place four 15 ml 
conicals in the hood, and four 15 ml conicals on ice. Also cut parafilm (to place bottles in H2O 
bath) and warm up HBSS + Ca & Mg in H2O bath. 
 
5. While Enzyme Mix 1 is heating, transfer brains using the curved forceps to a 0.5 ml drop of 
HBSS (w/o Ca & Mg) in the middle of a fresh 10cm TC dish. Dice thoroughly with a razor blade, 
then add 5-6 ml HBSS (w/o Ca & Mg) and pipette pieces back into a 15 ml conical tube. Do this 
quickly, as tissue will stick to the dish. Rinse the dish once or twice with fresh HBSS to get any 
stuck tissue. Centrifuge at 300 x g for 2 min at room temp. 
 
6. When the spin is finished, aspirate supernatant carefully. Add the pre-heated Enzyme Mix 1 
to the cells and triturate gently once or twice, avoiding air bubbles. Incubate 15 min in the +37C 
water bath, inverting the tube several times every 5 min to resuspend settled cells. 
 
7. During incubation, prepare appropriate volume of Enzyme Mix 2. For up to 400 mg or tissue, 
add 20 ul of Buffer Y to a 10 ul aliquot of Enzyme A. Scale up accordingly for higher tissue 
weight. Add Enzyme Mix 2 to the tube already containing cells and Enzyme Mix 1. Invert gently 
to mix. Do not vortex! 
 
8. Dissociate tissue mechanically using the widest fire-polished pipette by triturating/swirling 
pipette around ~15 times slowly. Do not form air bubbles! A cloudy mix with no clumps is 
desired. 
 
9. Incubate in water bath for 10 min, inverting several times every 5 min. 
 
10. Dissociate tissue mechanically using the other two fire-polished pipettes in decreasing 
diameter. Triturate gently 15-20 times with each pipette, or as long as tissue pieces are still 
visible, being careful to avoid air bubbles. 
 
11. Incubate in water bath for 10 min, inverting several times every 5 min. 
 
12. During the incubation, prepare 1st MACS Beads solution in a 15 ml tube: 180 ul MACS 
Buffer + 20 ul Rat anti-Mouse IgM Microbeads 
 
13. Pre-wet a 40 micron strainer with 5 ml DPBS into a 50 ml conical tube. Aspirate DPBS from 
tube. Slowly pour the single-cell suspension into the strainer, wash the 15 ml tube that had the 
cells with 10 ml of HBSS with Ca & Mg and add this to the strainer. Discard the cell strainer and 
centrifuge at 300 x g for 10 min (Program 4) at room temp. 
 
14. Gently aspirate the supernatant, being cautious not to disturb the loose cell pellet. Leave a 
small volume (2.5-5 ml) of supernatant behind to avoid disturbing cells. Repeat wash with 10 ml 
HBSS with Ca & Mg (triturate gently to resuspend cell pellet). Spin at 300 x g for 10 min at 
room temp. Gently aspirate supernatant and resuspend in 5 ml MACS buffer. Remove a small 
aliquot for a cell count, transfer the suspension to a 15 ml tube and spin 5 min at 1200 rpm 
(Program 3). Count cells during the spin. 
 



Due to high numbers of cells, I dilute 20 ul of cell solution in 80 ul of MACS buffer for a 1:5 
dilution. I then take 20 ul of this diluted cell solution and add it to 20 ul of Trypan Blue for a total 
dilution of 1:10. Add 10 ul to hemacytometer. Be sure to take this 1:10 dilution into account 
when calculating cell numbers. 
 
 Typical Count: 1.0 - 5.0 x 10^7 cells, depending on how many pups were used 
 Viability: 80% to 100% 
 
mOPC Isolation 
 
1. Gently aspirate supernatant. Add the diluted MACS beads prepared earlier (180 ul MACS 
Buffer + 20 ul Beads). Resuspend the pellet very gently, avoiding air bubbles. Incubate 15 min 
at +4C with gentle shaking (rotator in +4C fridge in main lab), mix by tapping every 5 min.  
 
2. During the incubation, make up the second MACS Beads mix based on cell count. For 1 x 
10^7 cells, mix 20 ul MACS Beads with 180 ul MACS Buffer. Scale up both volumes as 
necessary based on cell count. (Ex: 3 x 10^7 cells = 540 ul Buffer + 60 ul Beads). 
 
3. Also during the incubation, add 10 ml of mOPC-A + 2X growth factors medium to a tissue 
culture dish and place in the CO2 incubator to equilibrate to temperature. 
 
4. Resuspend cells + beads in 5 ml MACS Buffer. If you notice any floaters that can’t be 
resuspended, strain the solution through a pre-wet 40 micron strainer, and wash the strainer 
with an additional 4 ml MACS Buffer. 
 
5. Spin cells for 5 min at 1200 rpm. During the spin, set up and equilibrate a MACS column with 
0.5 ml MACS Buffer. Position a 15 ml tube at an angle below the column to allow the solution 
that flows through to gently slide down the inside of the tube (this minimizes introduction of 
bubbles). 
 
6. Resuspend the pellet in 0.5 ml MACS Buffer and add to column. Wash 3-4x with 0.5 ml 
MACS Buffer. Collect the initial flow through and all washes in a single 15 ml tube. Spin this for 
5 min at 1200 rpm. (This step removes cell debris, etc). 
 
7. Resuspend pellet in 400 ul diluted antibody made before. Incubate for 7 minutes at +4C with 
gentle shaking. Mix once by tapping. Wash 2x with 5 ml MACS Buffer (for a wash, resuspend in 
5 ml MACS Buffer, spin down for 5 min at 1200 rpm, then aspirate MACS Buffer. Do this twice). 
 
8. Resuspend in second MACS Beads mix. Incubate 15 min at +4C with gentle shaking. Mix by 
tapping every 5 min. Resuspend in 5 ml MACS Buffer. If you notice any floaters that can’t be 
resuspended, strain the solution through a pre-wet 40 micron strainer, and wash the strainer 
with an additional 4 ml MACS Buffer. 
 
9. Spin 5 min at 1200 rpm. During the spin, set up and equilibrate a MACS column with 0.5 ml 
MACS Buffer. Also during the spin, remove Laminin from the TC dish and wash 1x with DPBS. 
Leave lid partially or completely off to dry.  
 *** It is very important that the dish is completely dry before adding cells! The plate is 
 ready when the Laminin coating dries to a uniformly opaque film. 
 



10. Resuspend the pellet in 0.5 ml MACS Buffer and add to column. Wash 4x with 0.5 ml MACS 
Buffer. 
 
11. Elute the bound cells in 1 ml MACS Buffer into a fresh 15 ml tube. Angle the column so that 
the elutant slides gently down the inside of the tube. Bubbles will be introduced during this step, 
but try to minimize their contact with the cell suspension at the bottom of the tube. Aspirate the 
air bubbles from the side of the tube. 
 
12. Equilibrate a fresh column with 0.5 ml MACS Buffer. Add the eluted cells. Wash 4x with 
0.5 ml MACS Buffer. Elute into a fresh 15 ml tube in 1 ml equilibrated mOPC-A medium, again 
angling the column down the inside of the tube. Aspirate the air bubbles from the side of the 
tube. Add a second ml of medium to the side of the tube where the air bubbles were to catch 
any remaining cells. Mix with the cell suspension, thoroughly but gently (minimize bubbles as 
usual). 
 
13. Dilute 20 ul cell suspension in 20 ul Trypan Blue, count cells, and plate for expansion and 
staining. 
 
I find that plating cells at a cell density of 10,000 cells/cm^2 or more is best. Less than 
that and the cells don’t proliferate as well. 
 
Write the cell count on the plate and in notebook.   
 


