Ribosome purification – Immunoprecipitation with Magnetic Beads

Required reagents:
Plates with cells corresponding to each sample, grown overnight
Culture media 
Baffled flasks (1L) with sterile and supplemented Mueller Hinton Broth (sMHB) (500 mL)
	Supplement for each 500 mL MHB flask:
		10 mL BBL IsoVitaleX
		5 mL 10% glucose
		5 mL 2.5% iron pyrophosphate
Extra media for cell prep and OD determination
Sterile microfuge tubes
Cuvettes
250 mL centrifuge bottles (2/sample)
Nonsterile 50 mL conical tubes

Prepare cell pellets (Days 0 – 2)
1. For each strain, label a sterile microfuge tube and add 400 uL supplemented MHB (sMHB) aseptically. 
2. Scrape up ~1 loopful of cells and add to appropriate microfuge tube. 
3. Resuspend cells to homogeneity using a pipette (no clumps should be present).
4. Add 500 uL more sMHB to each tube. 
5. Prepare cuvettes to check OD600 by labeling one per sample and adding 900 uL sMHB (keep sMHB stock sterile- cuvettes and subsequent cell dilutions are not sterile)
6. Add 100 uL resuspended cells to appropriate cuvette
7. Check OD600. Calculate OD600 of resuspended cells (10x observed OD600), record both observed and calculated OD.
a. If observed OD600 < 0.01, add more cells from the plate and re-check the OD. 
b. If observed OD600 > 0.5, re-check the OD using a more dilute sample.
8. For each sample, calculate volume of resuspended cells necessary to obtain a final OD600 of 0.003 in 500 mL
(0.003 OD600)*(500,000ul)/(sample OD600) = x uL
a. If this volume is < 100 uL, dilute the resuspended cells and go back to step 7.
b. If this volume is larger than the volume of cells in the microfuge tube (~>800 uL), add more cells from the plate and re-check the OD.
9. To appropriately labeled 500 mL flasks, add volume of resuspended cells calculated to obtain final OD600 of 0.003. 
10. Incubate flasks at 37°C shaking overnight, noting time incubation started (after 4pm and before 6pm). Arrange flasks as equally as possible in the shaking incubator to keep the platform balanced. 
11. In the morning, check the OD600 of each sample and document. Ideally, continue when cells are in mid-log phase (OD600 between 0.3 – 0.4). 
12. Pellet cells by centrifugation in 250 mL bottles (2 per sample, sterile not required), max speed in Sorvall X4 Pro, 4°C for 10 mins. Centrifuge can be pre-cooled or cool down during this step.
13. Discard supernatant (into overnight flasks with bleach), resuspend pellets in ~10 mL sMHB (combining pellets from the same samples) and transfer to 50 mL conicals (sterile not required, label well- include sample number, descriptive name, date).
14. Pellet cells by centrifugation in conicals, max speed in Sorvall X4 Pro, 4°C for 5 mins.
15. Discard supernatant, freeze pellets at –80°C until ready for next step.

Prepare cell lysate (Day 3)
Required reagents:
Buffer A + PI + BB Bug Buster (see recipe at end)
DNase I (Lucigen Corporation # D9905K)
30 mL syringe
MillexGP 0.22 micrometer syringe filter
Nonsterile 50 mL conical tubes
Microfuge tubes

1M NH4Cl
10% NP-40

16. Check for stock solutions; make Buffer A+ PI +BB if not enough in freezer (~10 mL per sample), prepare Buffer B if not enough at 4°C. 
17. Write out samples in table:

Sample#	Date 		Genotype of cells	Volume of cells	OD600 at harvest
1		xx/xx/xxxx	X			XXX mL		0.XXX

18. Resuspend samples in 10 mL Buffer A + PI + BB by pipetting with 5 mL pipette. Be sure no clumps remain.
19. Add 10 uL DNase I (Lucigen/Epiceter), mix by pipetting.
20. Incubate at 37°C for 30’. Cool down centrifuge while waiting. 
21. Spin conical tubes at 4°C for 20’ at max speed (14635xg). 
22. Transfer lysates into new 50 mL conical tubes, leaving behind insoluble material at bottom (okay to leave some behind; better than taking too much).
23. Filter-sterilize lysates using 30mL syringe and syringe filter into new (nonsterile) 50mL conical tube. Specifically, pull plunger out from 30mL syringe, thread tip of syringe onto syringe use filter (use MillexGP 0.22 micrometer filter, has 33mm diameter), pour/pipette lysate into syringe, insert plunger and recover filtered lysate into new (nonsterile) 50mL conical tube.
24. Obtain a good estimate of sample volume using pipette. 
25. Adjust buffer concentration to Buffer B by adding to each sample:
100 uL 1M NH4Cl / mL sample for final concentration of 100 mM NH4Cl
10 uL 10% NP-40 /mL sample final concentration of 0.1% NP-40
26. Remove 50 uL into microfuge tube for control analysis (LYS). 

Immunoprecipitation with His tag

In cold room
27. Cut tip of 1mL pipette tip slightly.
28. Resuspend Ni-NTA magnetic beads in storage solution.
29. Pipette 200 uL magnetic beads into 50 ml conical.
30. Wash beads with 3 mL of Buffer B (no imidazole) 3 times. Using the magnetic rack, wait until the beads have completely gone towards the magnet before removing the liquid.
31. Add 1 sample per tube, close tube and make sure and it is not dripping liquid.
32. Incubate samples with beads, rocking on their sides at 4°C, for 1 hour.
33.  
34. After 1 hour incubation, place on magnetic rack. 
35. Save 50 uL aliquot of flow through in microfuge tube (FT1), discard remaining. 
36. Wash columns 3x with 5 mL Buffer B (with low conc imidazole), discard flow through but save 50 ul from each wash (FT2-4).
37. Add 2 mL KBE-1 buffer (high conc imidazole) 
38. Incubate rocking at 4°C for 5 minutes. 

39. Recover eluates by magnetic rack (~2 mL) and put in new 50 ml conical.
40.  Rinse beads with additional 300 l of Elution Buffer and add that to the 50 ml conical.
41.  Aliquot 50 uL of each recovered sample into microfuge tube, 4x, for later analysis. Transfer remaining samples into clearly labeled microfuge tubes (2 per sample) and store all samples at -80°C. 

42. Keep 50ul of beads and store in -20ºC.

Immunoprecipitation with FLAG tag (based on ThermoFisher Pierce Anti-FLAG Magnetic Agarose product info sheet):

In cold room
1. Cut tip of 1mL pipette tip slightly.
2. Resuspend FLAG magnetic agarose in storage solution.
3. Pipette 200 uL magnetic beads into 50 ml conical.
4. Wash beads with 1.8 mL of Buffer B 2 times. Using the magnetic rack, wait until the beads have completely gone towards the magnet before removing the liquid.
5. Add 1 sample per tube, close tube and make sure and it is not dripping liquid.
6. Incubate samples with beads, rocking on their sides at 4°C, for 1 hour.
7.  
8. After 1 hour incubation, place on magnetic rack. 
9. Save 50 uL aliquot of flow through in microfuge tube (FT1), discard remaining. 
10. Wash columns 2x with 2 mL Buffer B (with low conc imidazole), discard flow through but save 50 ul from each wash (FT2-4).
11. Add 400ul 1.5 mg/ml 3X FLAG peptide in KHEPES to beads


12. Keep 50ul of beads and store in -20ºC for further analysis.

13. Keep the rest of the beads in the refrigerator in case of regeneration.


Store all buffers at 4°C unless otherwise noted


Buffer A + PI +BB (Lysis)
	Final composition
	Stock solutions
	For 25 mL
	For 50 mL

	25 mM KHEPES pH 7.9
	1 M KHEPES
	625 uL
	1250 uL

	10 mM MgCl2
	1 M MgCl2
	250 uL
	500 uL

	10 mM NH4Cl
	1 M NH4Cl
	250 uL
	500 uL

	1X Bug Buster
	10X Bug Buster
	2.5 mL
	5 mL

	10% glycerol
	75% glycerol
	3.3 mL
	6.6 mL

	Water
	18 mL
	36 mL

	
	+ 2 tablets protease inhibitor for 25 mL and 4 tablets for 50 mL
	


· Protease inhibitor tablets: cOmplete Mini EDTA-free Protease Inhibitor Cocktail Tablets, Sigma cat # 11836170001
· After protease inhibitor has been added, store at -20°C (overnight up to 1 year)

Buffer B (modified buffer IPP150) Wash with Imidazole
	Final composition
	Stock solutions
	For 150 mL

	25 mM KHEPES pH 7.9
	1 M KHEPES
	3.75 mL

	10 mM MgCl2
	1 M MgCl2
	1.5 mL

	100 mM NH4Cl
	1 M NH4Cl
	15 mL

	0.1% NP-40
	10% NP-40
	1.5 mL

	Water
	128 mL



KBE-1 Elution Buffer with Imidazole
	Composition
	Stock solutions
	For 30 mL

	25mM KHEPES pH 7.9
	1 M KHEPES
	750 uL

	10 mM MgCl2
	1 M MgCl2
	300 uL

	100 mM NH4Cl
	1 M NH4Cl
	3 mL

	0.1% NP40
	10% NP-40
	30 uL

	2 mM ß-MP
	14.3 M ß-MP
	4.2 uL

	250mM Imidazole
	1M Imidazole
	7.5 mL

	Water
	18.5 mL



Buffer B Wash Buffer for FLAG
	Final composition
	Stock solutions
	For 150 mL

	25 mM KHEPES pH 7.9
	1 M KHEPES
	3.75 mL

	10 mM MgCl2
	1 M MgCl2
	1.5 mL

	100 mM NH4Cl
	1 M NH4Cl
	15 mL

	0.1% NP-40
	10% NP-40
	1.5 mL

	Water
	128.25 mL



KBE-2 Elution Buffer with FLAG peptide
Add 1.5 mg of 3X FLAG peptide to 1 mL KHEPES pH 7.9. Store in the -20ºC.
