Protocol: Inclusion body preparation and manipulation
Purpose of Procedure: Isolation of insoluble proteins from bacteria in an enriched form. Inclusion bodies are dense, insoluble aggregates of protein formed during over-expression. They are very rich sources of protein, though this protein must be unfolded.
Reagents Required:
lysis buffer: 50 mM Tris pH 7.4 (pH determined at room temperature); 150 mM NaCl, 10% glycerol v/v.
washing buffer: 50 mM Tris pH 7.4 (pH determined at room temperature); 150 mM NaCl, 10% glycerol v/v, 1% v/v Triton X-100.

solubilization buffer: 50 mM Tris pH 7.4 (pH determined at room temperature); 150 mM NaCl, 8M urea). or the same buffer with 6M guanidine rather than urea.
refolding buffers (typically identical to solubilisation buffer, but with the urea concentration reduced and replaced by a stabilising agent such as arginine, sorbitol, trehalose etc. see refolding below)

Procedure

A. Preparation of inclusion bodies

1. Harvest cells after induction of protein expression by centrifugation at 4,000g for 20 minutes at 4C. Resuspend the pellet in 20 mls of lysis buffer and decant into a pre-weighed tube. Re-pellet the cells (same g-force and time), decant the supernatant and weigh the tube again = the weight of your cell pellet. If not continuing, freeze the cell pellet at -80C.

2. Resuspend cells in 10-20mls ice-cold lysis buffer/g cell pellet. Lyse cells by any method and centrifuge at  20,000g (11,000 rpm in an 8x50 rotor) for 15 minutes at 4C.

3. Remove supernatant (S1) and retain if required (e.g. to look at the S1 fraction on a gel).

4. Resuspend the pellet by pipetting in a suitable volume of ice-cold washing buffer e.g. if you originally had the bacteria lysed in 20 mls, use 20mls again. Use brief bath or probe sonication to aid resuspension if necessary. Remove and retain 50 μl for analysis (P1).

5. Rotate for 15 minutes in the cold room.

6. Re-centrifuge for 20,000g (11,000 rpm in an 8x50 ml rotor) for 15 minutes.

7. The supernatant (S2) should be retained for analysis.

8. Repeat steps 4-7 twice more to produce P2, P3 and S3 and S4 fractions, as well as a final pellet.

9. If not proceeding further at this time, freeze the final pellet (P4) at -80C.

10. Resuspend the final pellet (P4) in 5 mls of solubilisation buffer for each gram of initial pellet. The pellet should be gradually getting whiter as its purity increases.
11. Run a small sample (5 μl) of every fraction of a gel to determine which fraction the protein of interest is in, and which fraction the contaminating proteins are in. Your gel should confirm the increasing purity of the preparation. If the material is not getting purer then consult someone.
B. Solubilisation of inclusion bodies

1. From stage 11 above. Having added the solubilisation buffer to the inclusion body pellet, incubate with rotation at 4C for a minimum of 1 hour. You can leave this solubilisation step overnight. 
2. Centrifuge at 60,000g - 100,000g for one hour to remove any un-solubilized material.

3. The soluble protein can be purified by affinity chromatography if required (see appropriate protocol. Metal affinity chromatography is compatible with urea and guanidine containing buffers). 

C. Removal of solubilizing agent and refolding of protein.
Success of refolding depends on the concentration of the protein being refolded, and the speed of denaturant removal. This section of the protocol is not prescriptive. You may have to alter this to suit your own needs.
Typically:

1. Prepare dialysis tubing (do not handled other than at the two ends. You don’t want to damage the membrane or you will increase the permeability to your protein).

a. wash thoroughly (inside and out) with distilled water

b. wash thoroughly (inside and out) with 50% ethanol

c. wash thoroughly (inside and out) with distilled water

d. transfer to 5 mM EDTA (pH 8.0), 25 mM NaHCO3 and stir very gently for 1 hour. Always stir dialysis tubing very gently. If you are over vigorous you will damage the porous nature of the tubing.
e. transfer to distilled water and stir very gently for 1 hour

f. transfer to fresh distilled water. Add 0.05% NaN3 if you are intending to store for a period of more than few days. Keep at 4C. Always give the tube a quick rinse to remove azide if you have used this.

2. Prepare dialysis buffers in large quantities and chill to 4C

a. reduced buffer (lysis buffer + 6M urea)

b. reduced buffer-II (lysis buffer + 3M urea)

c. final buffer (lysis buffer with 0.5M arginine)

3. Transfer protein to dialysis tubing and seal with dialysis clips.

4. Dialyse with minimal stirring and a volume gradient of at least 100 (1 volume of protein with 100 volumes of dialysis buffer) overnight at 4C with a least 1 change of buffer. If you are reducing the percentage of urea in a step-wise fashion then simply change the buffer downwards gradually (every 2-4 hours). ie start at 6M, then 3M, then 0M urea.

5. Remove protein from dialysis tubing and test solubility by centrifugation at 60,000 – 100,000g for 40 minutes. The protein should stay in solution at this g-force. 
6. Dialyse against arginine free buffer (or arginine-reduced buffers) to remove this mild denaturant/stabilising chemical.
