Polysome Profiling Protocol (Philip McQuary, June 2008)
1. Set up an overnight 3 mL culture by selecting a single colony and adding it to 3 mL of YES media.

2. The following day, add 1/200 of the overnight culture to 100 mL of YES and culture overnight. 
3. Overnight cultures at log-phase (OD600, 0.4 to 0.7) are blocked by the addition of cycloheximide to a final concentration 100 µg/mL for 10 minutes at 30°C.

4. Cells are harvested and lysed in 200 µL of ice-cold polysomal lysis buffer supplemented with protease inhibitors.

5. Cell suspensions are then transferred to a prechilled 1.5-mL screw cap microphage tube containing approximately 500 µL of 0.5 mm Zirconia beads (Biospec) and treated in a FastPrep at level 6.0 for 15 seconds. 
6. After lysis, a hole is poked in the bottom of the tube and the lysate is separated by centrifugation at 3500 rpm for 5 minutes at 4°C into a 1.5 ml tube.  

7. This flow through is added to another 1.5 mL tube along with 400µl of lysis buffer.  

8. The lysate is cleared by one centrifugation step at 14,000 rpm for 20 minutes at 4°C.

9. 2 µL of the lysate is added to 98 µL of dH2O and the OD260 is measured.
10. Aliquots corresponding to 20 OD260 units in 400 µl are loaded onto an 11 mL linear sucrose gradient (7 to 50% w/v; prepared using polysomal lysis buffer without heparin in a Master Gradient from BioComp using a Senton open-topped polyclear centrifuge tube (Part #7031) or Beckman centrifuge tube (Part# 331374).  Note: 1 OD260 is equal to 40µg of RNA. Approximately 800 µg of RNA is loaded onto the gradient.   
11. The sucrose gradients are loaded in a Beckman SW 40Ti rotor and centrifuged at 39,000 rpm or 160 minutes at 4°C.   Note:  Sucrose gradients can be stored for up to 4 hours at 4°C, with or without lysate.
12. The gradients are fractionated by upward displacement with 55% (w/v) sucrose, prepared using polysomal lysis buffer without heparin using a gradient fractionator (Brendel). 
13. Turn on BioRad Econo UV monitor, peristaltic pump, and fraction collector.  Run the Dataq software program on the attached computer.  Set the software program to 20 sec/division and sample rate at 4.  
14. Prime the fractionator lines with 55% (w/v) sucrose using an empty Senton open-topped polyclear centrifuge tube (Part #7031) placed into the fractionator.  Once the end of the line at the fraction collector is primed, press the correct Range (AUFs) setting and Auto Zero for an accurate gradient measurement.  Note: This is determined by the OD260 reading.   For reading a gradient loaded with 20 OD260, the Econo UV monitor Range should be set at 0.5 AUFs. 
15. Remove the now full tube from the fractionator and replace it with the lysate loaded sucrose gradient.

16. The peristaltic pump flow rate should be set to 800 µL per minute.  
17.  If collecting fractions for RNA isolation, the fraction collector should have a 1 minute delay from when gradient enters UV monitor and set to collect 400 µL per 30 seconds.  Note:  2 mL collection tubes with cold 1200 µL of 100% ethanol should be setup for collection. 
18. If collecting ~800 µL fractions per minute, collect directly into any 15 mL conical tubes containing 3X volume of cold 100% ethanol or 2.4 mL using the BioRad Fraction collector.  Note:  Smaller of larger fractions can be collected using various programs within the BioRad Fraction collector.  Follow BioRad’s BioLogic BioFrac Fraction Collector manual when making these adjustments
19. Once the gradient is ready to be fractioned, record the data output using the Dataq software program by selecting the Record option tab under the File pull-down menu.  Turn on the peristaltic pump.  Note: Each 11 mL gradient will last approximately 16 minutes from start to finish. 
20. Precipitate RNA by storing fractions at -20°C overnight.

21. Repeat at step 15 if there is more than one gradient.  

22. Once finished, prime lines with 20% ethanol.  As solution moves up into centrifuge tube, replace used gradient centrifuge tube with old tube that contains 20% ethanol.  Note:  Make sure all joints and lines are sucrose free.  

23. Turn off all instruments when finished with cleanup.    
Polysomal Lysis Buffer:

20 mM Tris-HCl (pH 7.5)

50 mM KCl
10 mM MgCl2 

1 mM DTT 

100 µg/mL cycloheximide

200µg/mL heparin
Isolation of RNA from gradient fractions

1. After precipitation, take out tubes, centrifuge for 20 minutes at >10,000 rpm at 4°C and discard the supernatant.

2. Air dry RNA pellets for approximately 20 minutes, then re-suspend in 100 µL of RNase-free water and 350µL of Buffer RLT from Qiagen’s RNeasy kit.  

3. Add 250 µL 100% ethanol to the diluted RNA, and mix well by pipetting.

4. Transfer the sample (700µL) to and RNeasy Mini spin column.  Centrifuge for 30 seconds at >10,000 rpm and discard the flow-through.
5. Add 500 µL Buffer RPE to the spin column and centrifuge for 30 seconds at >10,000 rpm.  Discard the flow-through.  Repeat one time.

6. After flow-through is discarded repeat centrifugation at >10,000 rpm for 2 minutes.

7. Place the RNeasy spin column in a new 1.5 mL collection tube.  Add 50µL of RNase-free water directly to the spin column.

8. Centrifuge for one minute at >10,000 rpm.

9. Take 2 µL and add to 98 µL of RNase-free water and collect OD260 reading for quantification of RNA.

10. If used for microarray studies, between 10 and 20 µg’s of monosomal and polysomal RNA’s are needed.

