Making a Sucrose Gradient

1. Have prepared a light solution (i.e. 10% sucrose) and a heavy solution (50% sucrose) that has been autoclaved and filter-sterilized. Sucrose solutions should be in the same buffer as your sample. Also prepare about 205 uL of your sample, diluted to 0.6 ug/ul.
2. Put a tube in the marker block and draw a line at the top ledge
3. With a 30mL syringe, push into light solution and pump the air bubbles out. Draw out light solution (about 8 mL per gradient) and plunge needle to the very bottom of the tube. Lift the needle as solution pours out, be careful to keep the tip of the needle just under the surface of the solution. Stop at just above the line.
4. With a 10mL syringe, push into heavy solution and pump the air bubbles out. Draw out heavy solution, then wipe the needle and push a drop out, dabbing onto a kimwipe (making sure there’s no air). Holding the tube with thumb and middle finger, use forefinger as a guide as you plunge needle to bottom of tube, resting the needle along the wall, and push out gently just enough to form a pool. Keep pushing out solution as you draw up the needle, keeping the tip about 1 cm below the interface of the layers until there is about 2-3mm of space at the top.  Make sure needle is resting against the wall of the tube as you quickly draw it out. There should be a visible line between the layers.
5. Use light solution to adjust the top layers, making sure all samples are at the same level
6. Cap the tubes, making sure the hole is the last part to seal. Some liquid should be visible inside the cap, if there is visible air or you can’t see liquid in cap add some more light solution.
7. Turn on gradient station in back, select “GMST”
8. Use the up and down keys on the gradient station and the level to level the plate. When level press “done”.
9. Put tubes in tube holder (no need to balance); Go to exit -> gradient -> recent-> confirm rotor -> use (confirm 10:50) -> run (recent should be the 10-50% sucrose gradient because that’s the one we have been using. If you need to find a different one go to recent and scroll through)
10. Put back in tube rack and refrigerate for 45 minutes. Now is a good time to cool down the ultracentrifuge. Turn off the gradient station. Turn off the gradient station.
11. Take off caps, remove 40uL of top layer and weigh the samples. Using light solution, adjust as necessary until there is no more than .002 difference in weight.
12. Use sample layering device to add 200uL of sample to the top (put tube in tube holder, use both hands for the device, press edge of syringe against farther tube wall and gently push the sample onto the top layer).
13. Put samples on ice and bring to INBRE to spin on ultracentrifuge with rotor SW40 Ti. 40,000 rpm for 4 hours at 4°C, using 5 for acceleration and deceleration.
14. If collecting fractions, label microfuge tubes during spin. If collecting samples with RNA, be sure tubes are clean / have not been touched before. For active ribosomes, chill tubes in freezer ahead of time. 
15. After spin,C continue with fractionation protocol after the spin, but start the gradient station steps 20 minutes before the spin ends. .



Fractionating

1. Turn on the gradient station and the fractionator
2. Set Before launching the Triax software, turn fractionator on via button on side, then set fractionator gradient station to “scan”
3. Open Triax software (icon “Triax” label “FlowCell”
4. Choose the username and confirm rotor. Connection should be established., 
5. If not auto populated, click “single UV OD scan” (If using a previously used username, should auto populate. Channel A Wavelength should be 260 nm
6. On the bottom of the screen fill out Gradients necessary info (i.e. sample volume, gradient type, speed, etc). If fractioning multiple samples from the same condition, include an experiment name (unclear if experiment name is maintained for all runs, needs to be determined).
7. Click “LED POWER” button on bottom left of window.
8. Under the rotor settings (SW40Ti) select “number of fractions” as the mode to fractionate by
9. On the LED Power screen, make sure Channel A is reading between 800,000 and 900,000. Push water through the cell if it needs to be adjusted. Expect it will need to be flushed (2 mL should be enough). Should stabilize in less than a minute. [Add not about sometimes needing to modify sensitivity or LED on time].
10. Click “SCAN SETUP (with default calibration)” at bottom of window.
11. To fractionate by number of fractions, be sure the green box is around the “Number of fractions” dialog. Modify according to your experimental design (20 – 30). If you want to immediately start taking fractions, keep start distance at 0 (unlikely to ever change this).
12. Go to scan set up, make sure everything is filled out correctlyConfirm other settings (max vol./fraction and length of tubing).
13. Click “GO TO GRAPH” at bottom right of window. 
14. Name the run (autofilled from last run). 
15. Confirm that you have distilled water ready (should be ready from LED POWER dialog).
16. Dialog pops up: “Press OK to do the zero calibration.” Push some water through before hitting okay. 
17. Dialog pops up: “Zero calibration completed.”
18. Leave graph up for 10 minutes to stabilize. Hit “refresh” to reset y-axis.Go to graph. Pump water through the cell again to calibrate. 
19. Y axis should be close to 0, with at least two zeros following the decimal point (e.g. 0.002). If that is not the case, then hit the “ZERO” button and follow instructions from 14 (Confirm that you have distilled water ready). At this point, wait a minute, and see if signal has stabilized and there are 2 zeros after the decimal point. If not, give it 5 more minutes and re-zero. If never stabilizing, get it as close to zero as possible. 
---Ready to work with samples----
20. On gradient station, hit “AIR” button to pPurge air through the system for 5 seconds.,	Comment by Kathryn Ramsey: Review in original video. Hannah never did. 
21. L then load the first sample tubee into flow cell. To do this, keep the tube in the white tube rack and add the flow cell cCap the sample with the flow cell cap by turning and pushing down -experienced user can hold the tube with the bottom on the counter in their left hand and cap with their right. Note that all the movement should be coming from the cap, not the tube. It will held on by tension- check that holding the cap is sufficient to hold the tube up.  
22. Put tube in and put sample in the flow cell. The cap should twist to lock into the flow cell on the lower of the two locking options. 
23. Remove syringe attachment from the line the sample will enter and replace with screw on cap. Should be finger-tight but do not over-tighten!
24. Load the flow cell onto the gradient station. , using bottom lock. Slide it on the fractionator gradient station below the sample acquisition tip with window to right andthen rotate 90° clockwiseºC to fix it in place (window should face front)
25. Load microcentrifuge tubes in rack. Label “29” on one side of the rack should face the back. Tubes should be in the middle two rows. The first fraction will be in the front right tube; fraction 16 should be in the back left. Put , then put the rack on the fractionator- when placed appropriately, it should be sitting flat and the grooves on the bottom should fit into grooves in the fractionator. The 29 should face the back. The dispenser will make a U moving back then left then forwards, so load tubes accordingly..
26. On softwarecomputer, hit “start scan”. Dialog box pops up to review settings. Hit okay. Dialog box pops up to remind you to close air valve. Should have already rinsed, so hit okay when ready. 
27. Watch screw on cap to be sure enters flow cell smoothly. Sample should be measured and collected now. If purifiying active ribosomes, move to ice bucket or freezer as soon as possible. 
28. Dialog box pop-ups up: “To recover the last fraction of gradient remaining in the tubing, press the AIR button on the keypad and hold it down while you gradually opn the air valve in front of the piston, just enough to give ~2 drops per second at the Gilson end of the tubing. Blow for 10 sec at this initial drop rate.”
a. NOT CLEAR how this would work, because fractionator automatically goes home, and you can’t get a collection tube there. 
b. Hit OK
29. Dialog box pops up “Do you wish to save this run?”
a. Hit yes, save with name and in location determined by user to save csv file. To save the graph image, select file -> save graph image.
30. If, Wwhen all of the tubes are filled, the fraction colletor dispener is not at “home” (aka where the waste goes), hit “end” to move the tubing to the back. 
31. Save run as csv when prompted and graph via file -> save graph image.
32. Wash the fractionator between samples. 
a. Add ddi water to 50 mL rinsing syringe attached to right of gradient station. Hold down “RINSE” button (#2) on gradient station down for 10 seconds. Then hold down “AIR” button (#3) for 10 secondsFlush with water for 10 seconds then air for 10 seconds. Repeat for a total of 3 washes. 
b. Rinse screw-on cap with DI water.
c. Hit OK
33. 
a. Save run as csv when prompted and graph via file -> save graph image.
34. Repeat Step X9 for the remaining samples. No need to re-zero before next sample. 
When all of the samples are complete, 
35. Remove flow cell from gradient station, discard tube. 
36. Add ddi water to syringe for washing line and screw back onto to Triax. Push water through (~2-3 mL). Should come out in waste. 
37. Hold down “RINSE” button (#2) on gradient station down for 10 seconds. Then hold down “AIR” button (#3) for 10 seconds. Repeat for a total of 5 washes. 
38. 
39. push water through the flow cell, then flush 5 times with water, 3 times with 70% isopropyl alcohol, 
40. Open dry syrine and screw onto wash line. On closed setting, push air through once (will be difficult). When syringe is empty, flip switch to open. Pull in more air. Flip switch to close. And 5 times with air only using the dry syringe. Switch metal lever down to assist with air flushes. When done, put wet syringe back onto gradient station. 
41. Flush the line your sample goes through with DI water. No air should go though. Be sure to leave syringe filled with water attached to line in preparation for the next run. 
42. Turn off software, gradient station, and fractionator. 
43. Save fractions at -20C if interested in proteins, -80C if interested in RNA.

Note: takes about 20 minutes per sample 
