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Protocol 3: MS2-MBP purification written by Klaus Hartmuth

A. Isolation of the MS2-MBP protein from E.coli

E.coli cultures are grown at 37°C with continuous shaking (Sambrook et al., 2002). 

Day 1: Transform plasmid into BL21-plysS (Stratagene) via any standard procedure (Sambrook et al., 2002).

Day 2: Inoculate 2ml LB containing ampicillin and chloramphenicol with a single colony from the transformation and let grow till the evening. Inoculate 100 ml of the same medium with this preculture and let grow over night.

Day 3: 

1. Inoculate 6 L of the medium with 60 ml of the preculture (i.e. a 1:100 dilution; you can make a plasmid preparation from the remaining culture to verify the sequence of the MS2-MBP plasmid and have enough material for new transformations). Allow the culture to grow to an OD600 of 0.5 to 0.7.

2. Add 1 mM IPTG to the culture and allow for induction of the T7 RNA polymerase for 2.5 h.

3. Split volume in three and harvest the cells by centrifugation for 20 min at 5000 g (e.g. SLC600 rotor, Sorvall).

4. Keep pellets stored frozen at -20°C until ready for protein purification.

B. Purification of the MS2-MBP-fusion protein

Carry out all steps at 4°C; the procedure can be done in one day.

1. Resuspend/thaw the pellet from a 2 L culture equivalent in 60 ml of SB.

2. Sonicate cells (Branson sonifier 250: big tip, 40% output, 0,5 sec pulse, 2 sec off, for a total of 3 min).

3. Centrifuge for 15 min at 16,000 g (SS34 rotor, Sorvall).

4. Collect the supernatant and add 2 ml of amylose resin (settled bead volume; material is from NEB) and let rotate (20 rpm) head-over-tail for 2 h at 4°C.

5. Load slurry into a 20 ml column (PolyPrep Chromatography Column, BioRad); alternatively, collect resin by centrifugation at 1050 g for 5 min at 4°C (2000 rpm, Megafuge 1.0R; Heraeus), resuspend in 2 mL PB and load this directly into the column.

6. Let the column settle by gravity flow and wash 2 times with 20 mL each with NB.

7. While the column is running, prepare a heparin column:  add 2 ml of heparin resin (settled bead volume; material from GE Healthcare) to a 20 ml column (as in step 5) and equilibrate by washing 2 times with 20 ml NB.

8. Elute the amylose column with 10 mL NB containing 15 mM maltose directly into to the Heparin column.

9. Wash the heparin column 2 times 20 ml NB each.

10. Elute the heparin column with 7 mL HEB, manually collecting 0.5 mL fractions.

11. Detect the protein in the fractions by Bradford (Pierce) and pool the peak fractions (usually fractions 3 to 7).

12. Accurately determine the protein concentration of the pool by BCA (Pierce).

13. Divide the protein into small aliquots, flash freeze in liquid nitrogen and store at -80°C.

C. Buffers
1. SB (Sonication buffer) 20 mM Tris-HCl (pH 7.6), 200 mM NaCl; add one tablet of EDTA-free protease inhibitor (Roche) per 40 ml before use.

2. WB (wash buffer): 5 mM Na2HPO4/NaH2PO4, (pH 7.0).

3. HEB (heparin elution buffer): 20mM Hepes-KOH (pH 7.9), 100 mM KCl, 15 % glycerol, 0.5 mM DTT.

