Two Column Purification of His-tagged proteins (cloned in MCSG7)
Prepare ahead of procedure:
1. Affinity chromatography (IMAC I): Prepare 50% Ni-NTA Superflow (Qiagen) slurry by washing beads with 10x volume of water (10ml).  Equilibrate beads with 15x volume of Lysis Buffer (15ml) at flow rate of 1ml/min.  Each column requires 4mL of 50% (beads/Lysis Buffer) Ni-NTA Superflow slurry.  This can be prepared ahead of time and kept at 4(C.
** Calculate the weight of your pellet prior to beginning procedure!

Procedure:

2. Thaw the cell pellet for 30 min on ice. Resuspend the cells in lysis buffer (25 ml, 5 ml buffer per each 1 g wet cells). Lysis buffer in this step contains the cocktail of protease inhibitors, Sigma P8849 (0.1 ml to each 2 g of cells*)  See Calculations Page for examples.
*Note:  Keep stock solution of protease inhibitors cocktail at -20(C in aliquots 0.1 ml. Note: Add protease inhibitors cocktail in lysis buffer ONLY at step 1 !

3. Add lysozyme to 1mg/ml and incubate on ice for 30-45 min with gentle shaking. Place tubes on their sides in a shallow tray and cover them with ice.  See Calculations Page for examples.
4. Sonicate on ice (program 5: 2 min total sonication, 10 seconds on and 20 seconds off, power level 8, avoid foaming and keep temperature at 4oC).
5. Centrifuge lysate at 3500 x g for 40 min at 4(C. filter the supernatant thru 0.4 µM, 0.22 µm filter (save 50 µl for SDS-PAGE).
6. Apply filtered supernatant  to columns and wash column by 20 ml (10-20 volume) of lysis buffer at flow rate 1 ml/min.
7. Wash column by 20-30 ml (10-15 volume) of wash buffer.
8. Elute protein with 15-30 ml (8-15 volume) of elution buffer (collect ~ 1ml  fractions).

9. Coomassie quick test for eluted fractions, 10ul of fraction with 200ul of Coomassie Plus Dye. See Concentration page for examples
10. Combine fractions with positive Coomassie test. Add EDTA to 1 mM See Calculations Page for examples. (use 0.5 M stock EDTA solution adjusted to pH 8.0). Measure total volume and total protein (Coomassie and Spectrophotometer), then calculate protein concentration (save 50µl for SDS-PAGE). 
11. Thaw TEV aliquot (from –80 C freezer). Add TEV to target protein in ratio 1:20 or 1:30 (example: 1:20 – 0.05 mg of TEV to each 1 mg of target protein). See Calculations Page for examples    Put sample in dialysis cassette “Slide-A-Lyzer” and dialyze in cold room overnight (~16 hr) against the buffer 50mM HEPES pH 8.0, 500 mM NaCl, 10 mM β-mercaptoethanol, 5% glycerol or end user’s choice.
12. Change buffer (the same buffer as in step 11 plus 10 mM imidazole) and continue to dialyze 4 hr. In the meanwhile do SDS-PAGE test for TEV cleavage success (use 10 ul of protein before dialysis with TEV as a control). See Calculations Page for examples
13. If SDS-PAGE gives the positive result, stop dialysis after 4 hr and go to step 14.

NB! If SDS-PAGE shows that TEV cleavage is not completed continue the dialysis to next morning and then do SDS-PAGE. If in this point SDS-PAGE gives the positive result go to step 15.

14. Affinity chromatography (IMAC II). Apply the protein on Ni-NTA column (2 ml final volume of gel) equilibrated by lysis buffer.  The protein does not bind to the column so begin collecting flow through immediately. 

15. Wash column by 20ml(10 volume) of lysis buffer. Collect ~1 ml fractions in eppendorf tubes.  
16. Coomassie quick test of collected fractions. See Calculations page, #10, for examples
17. Combine fractions containing protein. Add EDTA to 1 mM See Calculations Page, #11, for examples (EDTA stock solution should be adjusted to pH 8.0). Measure total volume and total protein (Coomassie and Spectrophotometer), then calculate protein concentration.  Keep 50 ul of sample in eppendorf tube for future SDS-PAGE.

18. Dialyze the protein against buffer of choice. 
19. Concentrate protein in CentriPlus 20 (large volume) or Centricon (small volume) to 25-35 mg/ml or higher.

Buffers

Lysis buffer:  50 mM HEPES, pH 8.0, 500 mM NaCl, 10 mM imidazole, 10 mM (-mercaptoethanol ((-ME), 5% glycerol

	Stock

 
	Total volume 100 ml
	Total volume 200 ml
	Total volume 500 ml
	

	1 M HEPES
	5 ml
	10 ml
	25 ml
	

	5 M NaCl
	10 ml
	20 ml
	50 ml
	

	1 M imidazole
	1 ml
	2 ml
	5 ml
	

	14.3 M (-ME
	70 (l
	140 (l 
	350 (l
	

	100% glycerol
	5 ml
	10 ml
	25 ml
	


Wash buffer: 50 mM HEPES, pH 8.0, 500 mM NaCl, 20 mM imidazole, 10 mM (-mercaptoethanol (ME), 5% glycerol

	Stock

 
	Total volume 100 ml
	Total volume 200 ml
	Total volume 500 ml
	

	1 M HEPES
	5 ml
	10 ml
	25 ml
	

	5 M NaCl
	10 ml
	20 ml
	50 ml
	

	1 M imidazole
	2 ml
	4 ml
	10 ml
	

	14.3 M (-ME
	70 (l
	140 (l
	350 (l
	

	100% glycerol
	5 ml
	10 ml
	25 ml
	


Elution buffer: 50 mM HEPES, pH 8.0, 500 mM NaCl, 250 mM imidazole, 10 mM (-mercaptoethanol ((-ME), 5% glycerol

	Stock

 
	Total volume 100 ml
	Total volume 200 ml
	Total volume 500 ml
	

	1 M HEPES
	5 ml
	10 ml
	25 ml
	

	5 M NaCl
	10 ml
	20 ml
	50 ml
	

	1 M imidazole
	25 ml
	50 ml
	125 ml
	

	14.3 M (-ME
	70 (l
	140 (l
	350 (l
	

	100% glycerol
	5 ml
	10 ml
	25 ml
	


Calculations Page
Weight of Pellet = 3.2 grams; Round this up to 4.0 grams for Lysis Buffer Calculations
2. Add Lysis Buffer

5 mL


=
x mL

1 gram Cell Wt.

4.0 grams Cell Wt

X = (5)(4.0)

X= 20


Add 20 mL of Lysis Buffer

  Add PIC


0.1 mL

=
x mL


2 grams Cell Wt 
3.2 grams Cell Wt


X=( (0.1)(3.2) )/2


X= 0.16

Add 160 uL of PIC

3. Add Lysozyme (powder form)

1mg
=
x mg
1mL

20mL  --( This volume comes from the amount of Lysis Buffer added

X=( (1mg)(20mL) )/1

X= 20


Add 20mg of Lysozyme

10.    Take a 10 ul sample of each fraction and combine with 300 ul of Coomassie Plus Dye.  Any blue color indicates protein in that fraction. Combine all fractions that show any blue color.  
Example:  You have 6 mL total after you combine all fractions with positive Coomassie test.

11.   Add EDTA to a final volume of 1mM


Using a 500mM solution of EDTA


(0.5M EDTA) (x mL)   =    (1mM EDTA) (6 mL of sample)

     (Stock)



(Final)



X = 0.012 mL of 0.5M EDTA    Add 12ul of 0.5M EDTA

12. Checking TEV cleavage success

Keep in mind that mg/mL is equal to ug/ul

Using the concentration calculated from your Standard Curve

(7.86ug/ul)  (x ul)  = 4ug


X = 4/7.86


X= 0.509

10-0.509 = 9.491

Add 0.509 ul of sample from the Slide-A-Lyzer to 9.491 ul of Tris.  Add 10 ul of 2x SDS-PAGE Buffer for a final concentration of 2ug per 10ul of sample.  

Run SDS-PAGE with 10 ul of final solution (sample, Tris, 2x Buffer) made above.
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