Preparation of samples for mass spectrometry from SDS-PAGE gels

The procedures described below are for the analysis by liquid chromatography-tandem mass spectrometry (LC-MS/MS) using a Q-Tof Ultima API mass spectrometer. The treatment of samples may vary depending on the type of analysis and the instrument used. It is best to consult with the mass spectrometry facility where the analysis is to be carried out for the processing of samples. In order to reduce the risk of contaminating the samples for mass spectrometry, particularly with keratins, work is carried out in a hood wearing double gloves, a lab coat and always using sterile plasticware.

1. Following electrophoresis by SDS-PAGE the gel is stained overnight with Colloidal Blue, according to the manufacturer’s instructions.

2. The gel is destained in several changes of ddH2O until the background (i.e. the non-protein-containing part of the gel) is completely destained. This usually takes several hours (more than 12 hours).

3. The destained gel is photographed to provide a record of the purification experiment.

4. 20-25 microfuge tubes are rinsed with 60% acetonitrile.

5. The entire lane is cut out lengthwise and divided into 20-25 gel slices. Each gel slice is placed in a separate tube.

6. Each gel slice is destained in 100l of destaining solution (25mM ammonium bicarbonate in 50% acetonitrile) for 20-30min. This step is repeated until the gel slice becomes completely destained (usually 3-4 times). Alternatively, gel slices can be destained overnight at 4oC.

7. Each gel slice is dehydrated in 100l of 100% acetonitrile for 5-10min at room temperature. The gel slice becomes hard and white at this step.

8. The gel slices are reduced with freshly prepared 6.5mM DTT solution for 45-60min at 37oC.

9. The solution is discarded and proteins in the gel slices are alkylated by adding 100(l of 54 mM iodoacetamide solution and incubating for 60min at room temperature in the dark.

10. The solution is discarded and the gel slices are washed in 100(l of gel slice destaining solution for 15 min at room temperature. This step is repeated once more.

11. The washing solution is discarded and the gel slices are dried in 100l of 100% acetonitrile for 10min. The solution is again discarded and the gel slices are dried at room temperature.

12. Proteins are in-gel digested in 15(l of 10 ng/l modified trypsin at (diluted froma 100x stock prepared in 50 mM ammonium bicarbonate) for 30 min on ice (note: the volume of trypsin solution added will depend on the size of the gel slice. The volumes given above are for gel slices of approximately 4x2mm. At this stage, gel slices should swell and little solution should remain visible.). 

13. 15 l of 50 mM ammonium bicarbonate are added to the samples followed by overnight incubation at 37(C.

14. Samples are equilibrated to room temperature. 30(l of 2% acetonitrile in 0.1% formic acid are added to the samples and incubated at room temperature for 15 min. The samples are then vortexed briefly and sonicated for 1 minute. 

15. The supernatants are collected in separate tubes and the remaining gel slices are treated with 30(l of 50% acetonitrile in 0.1% formic acid and incubated as above. Samples are again vortexed and sonicated as above and the supernatants are collected and pooled with the corresponding supernatants from step 14.

16. The samples are vacuum dried in a vacuum centrifuge for 45-60 minutes until they are dry.

17. The eluted peptides are now ready for analysis by mass spectrometry.

