CHTSB protocol id:  pTAL

Description:  Talon Purification Protocol (Large-Scale; 9-Liter Fermentor Culture)

This protocol is a method for the purification of recombinant S. cerevisiae integral membrane proteins on immobilized metal ion affinity chromatography resin (Talon).  It is for use with recombinant S. cerevisiae membrane proteins that contain a His6-10 affinity tag.

Materials list:

1. Avestin C3 homogenizer

2. Beckman Coulter Optima XL-100K Ultracentrifuge

3. Beckman Coulter Avanti J-20 XPI

4. Homogenizer VWR AHS 250
5. Talon Polyhistidine-Tag Purification Resin (Clontech)

6.  n-dodecyl-β-D-maltopyranoside (Anatrace) cat. # D310A

7. 50 ml Tube Top Filter (0.22 μ low protein binding membrane – Corning).

8. Millipore Amicon Ultra Centrifugal Filter Devices Ultracel – 50 kDa.

Method:

Cell Lysis, membrane isolation, and membrane solubilization

1.  Remove frozen yeast pellets (9-liter fermentation) from –80C freezer storage and thaw while nutating at 4°C. 

2.  Resuspend pellets in 500 mls of lysis buffer before breaking on the Avestin homogenizer.

      Lysis buffer: 

      20 mM Hepes pH 7.5               

      500 mM NaCl  

      10% glycerol 

      2mM β-mercaptoethanol 

      2.5 ug/ml pepstatin 

      2.5 ug/ml leupeptin 

      1 mM Pefabloc 
3.  Pass the cells through the Avestin homogenizer 2X, breaking at 25000 psi while maintaining lysate exit temperature below 20C.

4.  Using the Avanti J-20 XPI centrifuge, centrifuge lysate at 3000 x g for 10 min. at 4°C.

5.  Centrifuge supernatant from the at 120,000 x g for 1 hr. at 4°C to pellet membranes in the Beckman Coulter Optima XL-100K Ultracentrifuge .

6.  Resuspend membrane pellets in lysis buffer using the VWR homogenizer set at lowest speed to prevent foaming.

7.  To solubilize protein from resuspended membranes, add in detergent from liquid detergent stock (usually 10% detergent in ddH20) to a concentration of 1%. Solubilize at room temperature for 2 hrs. on a nutator.

8.  Centrifuge solubilized membrane pellets at 16000 x g to remove insolubles. Solubilized 

membranes are now ready to be added to affinity resin.
Affinity Chromatography Purification

1.  On ice: aliquot out the appropriate amount of Talon resin necessary for purifying 9 liters’ worth of recombinant yeast membrane proteins.  (This amount is usually based on previous, small-scale work.)  

2.  Equilibrate the Talon resin:  mix the Talon resin bed with that amount of equilibration buffer once, then spin down at 700 x g, 2 min, 40 C.  Discard supernatant.  Repeat once more. (Talon Equilibration Buffer – 0.1% n-dodecyl-β-D-maltopyranoside, 150 mM NaCl, 10% glycerol, 2mM β-mercaptoethanol, 20 mM Hepes, pH 7.5)

3.  Bind dodecyl maltoside-solubilized membranes to equilibrated Talon resin for 2 – 5 hours at 4°C with nutation.

4.  Spin down Talon resin + solubilized membranes mixture at 700 x g, 2 min, 4°C. 

5. Wash the Talon resin bed with a 5X volume of “20 mM Imidazole” Talon Wash Buffer, twice.  After each wash, spin down at 700 x g, 2 min, 4°C.    (20 mM Imidazole Talon Wash Buffer – 20 mM Hepes, pH 7.5, 20 mM imidazole, pH 7.7, 150 mM NaCl, 10% glycerol, 2 mM β-mercaptoethanol, 0.1% n-dodecyl-β-D-maltopyranoside, 170 ug/mL PMSF)

6.  Wash the Talon resin bed with a 5X volume of “No Imidazole” Talon Wash Buffer, twice.  After each wash, centrifuge at 700 x g, 2 min, 4°C.  (Talon Wash Buffer – 20 mM Hepes, pH 7.5, 150 mM NaCl, 10% glycerol, 2 mM β-mercaptoethanol, 0.1% n-dodecyl-β-D-maltopyranoside, 170 ug/mL PMSF).

7.  To Talon resin bed, add a resin volume of “Talon Elution Buffer”.  Nutate this mixture for ten minutes at 4°C.  (Talon Elution Buffer – 20 mM Hepes, pH 7.5, 500 mM imidazole, pH 7.7, 150 mM NaCl, 10% glycerol, 2 mM β-mercaptoethanol, 0.1% n-dodecyl-β-D-maltopyranoside, 170 ug/mL PMSF).

8.  Spin this mixture down at 700 x g, 2 min, 4°C. Collect supernatant and store at 4°C. Elute 3 more times. 

9. Combine elutions and filter through a 50 ml Tube Top Filter (0.22 μ low protein binding membrane – Corning).

10 .Concentrate Talon elutions on a Millipore Amicon Ultra Centrifugal Filter Device Ultracel – 50 kDa. (Centrifuge 4000 x g at 4°C).

11. Dialyze (3 buffer changes; each 500 mls) to remove imidazole in Final buffer. (Final buffer - 20 mM Hepes, pH 7.5, 150 mM NaCl, 10% glycerol, 2 mM β-mercaptoethanol, 0.1% n-dodecyl-β-D-maltopyranoside, 35 ug/mL PMSF). 

12. Store at 4°C. Ship immediately for crystallization.

