CHTSB protocol id:  pIgG-SEC

Description:  IgG Affinity Purification Protocol (Large-Scale; 9-Liter Fermentor Culture) with size exclusion chromatography (SEC).

This protocol is a method for the purification of recombinant S. cerevisiae integral membrane proteins that contain a C-terminal 3C rhinovirus protease site-His6-10 affinity -ZZ domain tags (Dumont Lab pSGP40 vector). The proteins are purified by 2 steps: 1. IgG affinity chromatography, where the proteins are proteolytically cleaved from the resin by GST-tagged 3C protease 2. Size exclusion chromatography (SEC).  

Materials:

1. Avestin C3 homogenizer

2. Beckman Coulter Optima XL-100K Ultracentrifuge

3. Beckman Coulter Avanti J-20 XPI

4. Homogenizer VWR AHS 250
5. n-dodecyl-β-D-maltopyranoside (DDM) (Anatrace) cat. # D310A.

6. Bio Rad BIO Logic Duo Flow Chromatography system with BioLogic BioFrac Fraction collector. UV detector set at 280 nm.

7. SuperdexTM 200 HiLoad 16/60 (stored in 0.025 % sodium azide in ddH2O). 5 ml sample loop. SEC Buffer system:  

                        20 mM Hepes pH 7.5

                        150 mM NaCl

                        10 % glycerol

                        0.025 % sodium azide (as a preservative)

                        2 mM B-mercaptoethanol

                        0.03% detergent 

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

9. GE Healthcare IgG Sepharose™ 6 Fast Flow Cat. # 17-0969-02.

10. GST-tagged 3C rhinovirus protease for cleaving membrane protein from IgG resin.

11. 50 ml Tube Top Filter (0.22 μ low protein binding membrane – Corning).

12. Glutathione Sepharose™ GE Healthcare  Cat # 27-4574-01.

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 and SEC Purification

1. Everything is stored on ice or at 4°C. Aliquot out the appropriate amount of IgG resin necessary for purifying 9 liters worth of recombinant yeast membrane protein (binding capacity of resin approximately 2 mg/ml resin; refer to insert).

2.  IgG resin equilibration: To equilibrate resin, wash resin 2X with IgG binding buffer with 10X resin volume (IgG binding 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). 

3. Bind 1% dodecyl maltoside-solubilized membranes to equilibrated IgG resin for 2 – 5 hours at 40C with nutation. 

4. Wash protein bound to resin 4X with IgG wash buffer at 10X resin volume. (IgG wash 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). 

5. After last wash, add a resin volume of IgG wash buffer and resuspend IgG beads.

6. Add GST-tagged 3C protease (1:1 membrane protein mgs: GST-tagged 3C protease).

7. Incubate overnight at 4°C with nutation.

8. Centrifuge resin at 700 X g for 3 min. Collect supernatant and store at 40C. Elute 3 more times with a resin volume of IgG wash buffer with fresh protease inhibitors. 

9. Combine elutions and add Glutathione Sepharose™ (2mg resin/mg 3C GST tagged 3C rhinovirus protease). Incubate at 4°C for 3 hrs.

10. Filter elutions through a 50 ml Tube Top Filter (0.22 μ low protein binding membrane – Corning) to remove particulates.

11. Concentrate elutions to less than 5 mls for loading onto the SEC system.

12. Equilibrate column with buffer system (greater than one column volume 150 mls).

13. Load sample into loop. Start chromatography program. 

14. Flow rate = 0.8 ml/min for 130 mls.  Collect 0.8 ml fractions.

15. Concentrate desired fractions on a Millipore Amicon Ultra Centrifugal Filter Devices Ultracel – 50 kDa. (Centrifuge 4000 x g at 4°C). 

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

