UV Crosslinking of RNA to Proteins (in vivo)

1. Grow a 5ml o/n YPD culture to saturation

2. The following afternoon innoculate 1ml into 500ml of YPD 

3. Grow o/n @ 30 degrees until OD600 = 1-2 (Time may vary)

4. Spin culture 3800rpm 15min @ RT (or 4 - doesn't really matter)

5. Resuspend cells in 50ml 1x PBS

6. Spin cells 3000rpm 15min @ RT

7. Resuspend cell in 50ml 1x PBS

8. Place the 50ml into a 150mm petri dish onto an ice "water bath" (put ice into an empty styrofoam cuvette holder). 

9. Remove lid. UV irradiate cells 4x2.5 minutes in Stratalinker 2400. Place in center of Stratalinker and try to be consistant as to where you put the styrofoam holder. Swirl plate of cells in between each 2.5 minute pulse. Keep uncrosslinked sample on ice here. Also thaw Vanadyl when cross-linking. Heat to 65 degrees C shortly to dissolve precipitates. 

10. Collect cells and spin them down for 5 minutes @ 2000 rpm. 

11. Wash cells in 50ml 1x PBS and spin down the cells again (Can freeze here, though I never have)

12. Add equal volume of lysis buffer (typically 3ml to 3ml pellet ----> See reagent list for buffers).

13. Cut appropriate number of 15ml Falcon Tubes so that there is enough volume for your sample



and the sonicator tip...this helps to prevent the tip from hitting the sides of full size tubes.

14. Sonicate 3minutes (15 seconds on, 30seconds off) on ice. While sonicating swell resin (See reagents)

15. Spin lysate 15minutes 15,000 rpm in white plastic tubes in our centrifuge to clear lysates

16. Transfer lysate to 15ml falcon tube. Add the following:

a. LiCl (10M) to final concentration of 0.5M (same as the binding buffer). Remember that the lysis buffer already has 50mM LiCl, so you need add only 450mM. For example to 4ml of lysate add 200ul of 10M LiCl. 

b. 5ul of RNase inhibitor (Promega, N2115 from cabinet across the hall)

17. Transfer doctored lysate to swelled 200mg of oligo d(T) resin. 

18. Add binding buffer to final volume of 10ml

19. Incubate mixture at 4 degrees C for 2 hours with rocking or rotating. 

20. Spin down cellulose for 2min at 700rpm at RT

21. Resuspend cellulose in 5ml of olido dT binding buffer and spin 2min at 700rpm at RT

22. Repeat wash one more time.

23. Resuspend cellulose in 3ml of binding buffer. Quickly transfer to Biorad column. Snap off end of plastic column and allow cellulose to pack down and buffer to drip out. While dripping, add 1ml of binding buffer to 15ml falcon tube cellulose came from and then put then into column too (just to get all the cellulose you can). 

24. Once level of buffer has almost cleared the top of resin add 3ml of Elution buffer to the side of the column trying to not disturb the gel bed. Collect eluate in new 15ml falcon tube. 

26. Heat eluates to 65 degreesC for 10 minutes in water bath. Then cool immediately on ice for 10 minutes. wash cellulose resin with 10ml binding buffer. Let drip down until buffer has just reached the neck of the column and then cap the bottom with yellow cap and top with flat plastic cap. Keep at RT until ready to go to #27. 

27. To cooled eluate add 175ul of 10M LiCl (final concentration 0.5M - depends on amount of eluate,I usually have about 3.5ml). Mix by inverting. 

28. Quickly bring cooled, salted eluate onto column (I just gently poured eluate into the biorad column careful not to disturb bed). Once the eluate has just reached the top of the resin, wash with 10ml of binding buffer, adding to side of tube with 1ml pipetter so as to not disturb the bed. Once wash has reached top of resin, add 3ml of elution buffer and collect into a fresh 15ml falcon tube. 

29. Add 6ml of SEC-butanol (2-butanol) -----> 1ml per 500ul of eluate

30. Vortex to mix and spin 2min at 700rpm to seperate the phases

31. Remove the upper phase (butanol) and discard

32. Repeat the extraction until there is a total volume of the bottom phase of 500ul or less. (Note: After you remove the top layer, just add butanol to what's left. Also if a milky white precipitate is present between layers, remove it. If you have done the second step (#25) there wasn't a interphase layer)

33. Transfer bottom layer (~500ml) to fresh eppendorf. Add:


a. 10uL 10M LiCl (to final concentration of 0.2M - varies with volume of phase)


b. 900ul of 100% EtOH

34. Precipitate o/n @ -80. Go home and have a beer. 

35. Spin sample for 15minutes at 12000rpm @ 4degrees C. 

36. Remove sup and resuspend pellet in 55ul of RSB*

37. Measure 5ul of RNA in 1ml of DEPC water at OD 260nM.

38. Load equal amounts of RNA as determined by spec. For example: 0.023 which is (0.023x200(dilution) = 4.6OD)

0.047x200=9.4OD

0.078x200=15.6OD

So to load equal amounts - 

4.6/4.6 = 1x50ul = 50ul

4.6/9.4 = 0.49x50ul = 24.5ul

4.6/15.6 = 0.29x50 = 14.75ul

38. Digest each sample with 1uL RNase A (5mg/ml) and 1ul micrococcal nuclease (15U/ml) @ 30degrees C 


for 30minutes

39. Add loading buffer and run onto SDS-PAGE, transfer and blot with antibody of choice

Miscellany: 

Preparation of 0.2g oligo dT cellulose (from NEB)

1. Swell resin for 1hour in 10ml ELUTION buffer

2. Pellet resin at 700rpm for 2min

3. Wash 2x with 10ml binding buffer

Solutions: 

DEPC water: Add 1ml diethyl pyrocarbonate to 1L dH20 ( shake well and incubate o/n under hood ( autoclave 1 hour (ALWAYS USE GLOVES WHEN HANDLING) 

Lysis Buffer (Prepare all stocks in DEPC treated dH20)

20mM Tris pH7.5  
(10ml of 1M)


(1ml of 1M)

50mM LiCl

(2.5ml of 10M)

(0.25ml of 10M)

1% SDS

(50ml of 10%)


(5ml of 10%)

1mM EDTA

(1ml of 0.5M)


(0.1ml of 0.5M)




Total: 500ml


Total: 50ml


For 10ml add: 100ul B-ME




10mg heparin (Sigma H2149) (1mg/ml final)

500ul ribonucleoside vanadyl complexes (NEB S1402S) (20mM


 final)




20ul PLAC (pepstatin, leupeptin, aprotitin, chymostatin) 

Oligo dT binding buffer (Prepare all stocks in DEPC treated dH20)

10mM Tris pH7.4
(10ml of 1M)

1mM EDTA

(2ml of 0.5M)

0.5% SDS

(50ml of 10%)

0.5M LiCl

(50ml of 10M)




Total: 1L

Elution Buffer (Prepare all stocks in DEPC treated dH20)

10mM Tris pH7.4
(10ml of 1M)

1mM EDTA

(2ml of 0.5M)

0.05% SDS

(5ml of 10%)




Total 1L

RSB (Prepare all stocks in DEPC treated dH20))

10mM Tris pH7.4
(500ul of 1M)

100mM NaCl

(1ml of 5M)

2.5mM MgCl2
(125ul of 1M)

1mM CaCl2

(50ul of 1M)




Total: 50ml

