32P Probe Labeling

(Note: All steps relating to radiation safety are highlighted in this sample protocol)
1. All operations take place in room SEB #505.  Bench top is protected with absorbent pad. Plexiglass shielding is used at all steps.
2. One (l of oligonucleotide (10 pmol /(l) is mixed in an microcentrifuge tube with 10 pmoles of (-32P-ATP (about 50 (Ci) and 10 units of buffered T4 polynucleotide kinase in a final volume of 20 (l.

3. Incubate for 1h at 37oC (dedicated water bath). Stop reaction by placing the tube for 10 min at 68oC (dedicated heating block). 

4. Add 40 (l of water, mix, add 240 (l of 5M ammonium acetate, mix and add 750 (l of ice-cold ethanol. Store tube on ice for 30 min.

5. Centrifuge for 20 min at 4oC. The microcentrifuge is located at a cold room (SEB 507). It is dedicated for radioactive use and always shielded with plexiglass.  During transfer between rooms the tubes are on a rack that is placed inside a larger plastic container.  
6. After centrifugation, tubes are returned to SEB 505, supernatant is removed and discarded as liquid radioactive waste. Estimated liquid waste ~ 40 Ci.
7. Add 500 (l of 80% ethanol to the tube, tap the tube to rinse the nucleotide pellet, and centrifuge for 5 min at 4oC.

8. Transfer supernatant to liquid radioactive waste. Estimated liquid waste ~ 5 Ci.
9. Add 100 (l of TE buffer (pH 7.6) to the tube and suspend the labeled oligonucleotide.

10. The probe is placed in a lead pig, labeled, and stored until further use in the freezer located in SEB 505.
Southern blot

(Note: All steps relating to radiation safety are highlighted in this sample protocol)
1. All operations take place in room SEB #505. Plexiglass shielding is used when 32P is handled. 

2. Electrophorese and transfer the target DNA to nitrocellulose membrane and fix.

3. Soak the membrane in 6xSSC (SSC = 150 mM sodium chloride, 15 mM sodium citrate, pH 7.0) and place in a heat-sealable bag. Add prehybridization solution to the bag, squeeze out as much air as possible from the bag, and heat-seal the open end. Check the seal by gentle pressure on the bag.

4. Incubate the bag for 2 hours submerged in a water bath set to appropriate temperature. 

5. Remove bag from water bath, cut in one corner with scissors, and pour off buffer. Prepare a mixture of 0.1 to 1.0 (Ci of 32P of probe in 10 ml of fresh prehybridization buffer in a disposable conical tube.  The solution is then pipetted into the hybridization bag, air is squeezed out of the bag as much as possible, and the bag is heat sealed as before. To avoid contaminating the water bath, this bag is placed into a second clean bag, which is heat-sealed. The bag is incubated submerged in the water bath at appropriate temperature for a desired period of time. All manipulations with radioactivity are done on an absorbent paper-lined metal tray to isolate any spills or contamination.
6. Cut the outer bag out and dispose (as dry radioactive trash if necessary), cut the hybridization bag in one corner, and discard the solution in liquid radioactive waste. 

7. Estimated liquid waste less than 1.0 Ci.
8. Cut the sides of the bag, remove the membrane and place it in a plastic tray. These manipulations are again done in an isolated metal tray as before. The bag and other solid waste are placed in solid radioactive waste. Tools, like the scissors used to cut the bag, are likely to be contaminated and a set of such tools are cleaned and left in an isolated place in the hood (Rm 505 SEB).

9. Wash the membrane in 2 x SSC and 0.5% SDS at room temperature. (This and further washes are done in a plastic tray with a lid, agitated on a rotating platform.) Discard wash buffer in radioactive waste. 
10. Wash in 2 x SSC + 0.1% SDS at room temperature. Discard buffer in radioactive waste. Estimated liquid waste less than 1.0 Ci.
11. Incubate in 0.1 x SSC + 0.1% SDS for 30 min at 65oC. (The closed tray will be placed floating in a water bath for this step.) 
12. Discard sup in radioactive waste. Estimated liquid waste less than 1.0 Ci.
13. Dry the membrane and expose to X-ray film to detect bands recognized by the labeled probe.  

14. Exposure is done in a –80 freezer located in the adjacent room (SEB504). Closed exposure cassettes are being transferred between rooms being placed in a tray or large plastic container.  Cassettes remain inside their tray or container when opened briefly for removal of the film in the dark room located in SEB 512.   


Plexiglas shielding (1 cm) is used in all experiments. All work surfaces are covered with absorbing liner, which is monitored after each experiment and placed in solid radioactive waste if contaminated. Solid and liquid wastes generated are held separately in the hood behind Plexiglas shielding and transferred to the university storage according to schedule. Personnel working with radioactive materials wear appropriate personal protective equipment such as lab coat and gloves. 
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