CD45 Immunoaffinity Depletion of Virions (see Note 1)
Materials

1. PBS, store at 4oC.

2. anti-CD45 microbeads: Miltenyi Biotec, Inc., Auburn, CA, catalog number 130-045-801, Store at 4oC. (see Note 2)
3. Magnetic separator: Dynal MPC-S or MPC-L/newer models MPC®-15, and 2, Invitrogen Corp., Carlsbad, CA, (see Note 3)

4. Mouse CD45 monoclonal antibody: B-D Biosciences Pharmingen, San Jose, CA, catalog number 610265, Store at -20oC.

Methods 
CD45 does not appear to be on the surface of virions yet is associated with most vesicles produced from T cells and other hematopoetic cells. This phenomenon has been exploited to remove vesicles from HIV-1 T cell and macrophage preparations by CD45 immunodepletion with anti-CD45 paramagnetic microbeads. It is important to consider that most non-hematopoietic cells do not express CD45 so this procedure will not work for preparations from epithelial cells such as HeLa or HEK293. Also, while this process can remove most of the contaminating particles, it may not remove all of them as some vesicles might not contain CD45. Therefore, it is important to also determine if your protein of interest can be removed from a vesicle-only, “mock virus”, preparation from uninfected cells with this procedure.  
1. Prepare the microbeads for use by first separating them from the stock material provided by the manufacturer by placing the suspension in a microcentrifuge tube that is then placed in the magnetic separator (the MPC-S holds standard microcentrifuge tubes) at 4oC to attract the beads to the side of the tube. Attraction of the micro beads to the magnet can take hours to overnight as the beads are very small and readily remain in suspension. The beads are reddish-brown so it is apparent when the beads are captured on the magnet side of the tube. The amount of bead-containing supernatant will vary with the amount of virus preparation to be treated. For purified virions, use 2 l of beads (initial stock solution volume) for each g of total protein of the density-purified preparation. If the amount of total protein is not known, an estimate of 1-2 g total protein per ml of initial cell culture supernatant before density centrifugation (see Note 4). Use at least 10 l of beads so you can manipulate them without loss, as smaller amounts of beads are difficult to observe (see Note 5).

2. Remove the stock solution that can contain unbound antibody by carefully removing the supernatant with a pipette, taking care not to disturb the beads on the side of the tube. Wash twice by first removing the tube from the separator, resuspending the beads in PBS and then separating the beads with the magnet. After the second wash, resuspend the beads in a volume that is convenient for adding to the virus samples (see Note 6). 

3. Add the beads to the virus solution and mix gently. Incubate for 1 hour at room temperature before placing the tube in the magnetic separator and beginning the separation at 4oC until the beads are captured on the side of the tube usually ~20 hours. Carefully remove the virus-containing supernatant from the tube, taking great care not to contaminate the supernatant with vesicle-containing microbeads. (see Note 7).

4. For quality control purposes, the removal of CD45 from the preparation can be monitored by immunoblotting samples of both the treated and untreated preparation with a CD45 antibody at a dilution of 1:1000. CD45 should be present in the starting material and absent from the treated material (see Note 8). The general removal of cellular proteins also can be examined by SDS-PAGE.

5. Use the preparation for experiments or analyses (see Note 9).  For treated cell culture fluids, the virus can be pelleted at this point. Losses of the virions can be up to ~30% of the starting material when using pelleted virus.

Notes

1. Working with HIV entails a certain risk that when managed correctly is minimal. When this type of work is carried out with poor training and practices, there is a significant risk of contracting AIDS, a serious and incurable deadly disease. Do not attempt the following procedures without the proper training, containment, engineering controls, and work practices.

2. Our experimentation has found that the Miltenyi Biotec microbeads are especially effective while those of other suppliers have not been able to remove all of the CD45 from preparations. It is unclear whether it is the small (50 nm) size of the Miltenyi beads or the antibody used on the bead that provides this efficacy. 

3. There are other suppliers for tube-based magnetic separation available. One also can simply put the tube next to a strong magnet, though this is likely to be less efficient. Any high strength magnetic separator/concentrator can be used. Since the publication of our method the L and S versions of the MPC Dynal separators have been replaced by the MPC®-15, and 2 models from Dynal/Invitrogen. I find that the older models work somewhat better.

4. Virus containing cell culture supernatants can also be treated directly. In this case, add ~1-2 l of beads/ml of clarified supernatant (cells removed). This takes larger magnets (the MPC-L [new MPC-15) handles 15 ml conical tubes and ~7 ml of medium) and more time for the microbeads to migrate through the bigger volume. However, this approach appears to generally give a better yield than ultracentrifuged preparations.

5. The speed at which the beads are captured by the magnet is inversely proportional to volume. Therefore, if time is critical it is better to distribute smaller volumes of supernatant in more tubes rather than a larger volume in one tube.

6. Consider that the larger the volume the longer it takes to collect the beads. However, working with very small volumes of virus-bead mixture can result in a loss of sample that would be avoidable with a larger volume.

7. It is better to leave a little supernatant in the tube rather than contaminate your sample with some beads.  This small bit can be recovered by placing the tube back on the separator and re-separating the beads. In the same way, if there is bead contamination of the sample during removal, then put the supernatant back on the separator, collect the beads on the side of the tube, and try again to remove the supernatant. As a precaution, the treated supernatant can be put through another cycle of separation to ensure that any stray microbeads are removed from the preparation.

8. If you note a ~30 kDa band [in the SDS-PAGE], then there are beads in the treated preparation, as this comes from the light chain of the antibody-bound beads that is released by the reducing SDS-PAGE gel. A slight signal seems unavoidable and harmless. A heavy signal indicates that another cycle of separation is needed. 

9. Since the CD45 immunoaffinity depletion may not remove all of the vesicles that contain your protein of interest, it is helpful to compare depleted preparations produced from infected and uninfected cells, i.e., look at virus versus vesicle protein levels. Immunoblotting for the protein of interest should show that the specific protein in the vesicle or “mock virus” samples should be reduced or eliminated by the process.

