CHTSB protocol id: exp2

Description: Small and Large Scale Membrane Protein Expression in S. cerevisiae cells using the ADH2 promoter with Growth in YPD media. 

This protocol describes methods for growing S. cerevisiae cells in a 100 ml flask culture or a Bioflow 3000 fermentor for membrane protein production in YPD media.  It is for use with S. cerevisiae protein expression strains (-ura) containing multicopy 2 micron plasmids with protein expression driven by the ADH2 promoter. Small scale expression is used to evaluate orf expression levels. 

Materials:

1.  New Brunswick BioFlow 3000 Fermentor with 10-liter fermentation vessel.

2.  YPD media - Yeast extract, Peptone, Dextrose.

3.  SD-ura agar plates and liquid media.

4.  ONE TOUCH SMART Glucose monitor

For small scale expression also need:
5.  BioSpec Products Mini-beadbeater (20 seconds 10X) with 0.5 mm Zirconia/Silica beads BioSpec Products, Inc. Cat. # 11079105z.

6.  COSTAR SPIN-X centrifuge tube filters 0.22 µm cellulose acetate.

Small Scale Expression

Expression Method:

1. Streak yeast cultures containing plasmid of interest onto SD-ura agarose plates. Grow 3 days at 30°C in the incubator.

2. Transfer colony to 5 ml SD-ura liquid media and grow at 30°C until OD = 1-5.

3. Inoculate 100 mls of YPD media in 250 mls culture flask with 5 mls of SD-ura culture.

Grow at 30°C until glucose depletion (induction) as measured by ONE TOUCH SMART Glucose monitor and then add 10 mls 20 % galactose (2 % final concentration). 

4. Grow for 12 hrs. after induction. Pellet cells at 4000 X g. Freeze pellets at –80°C.

Analysis of small scale protein expression:

1. Thaw cell pellets on ice and add 2 mls of lysis buffer. Resuspend pellets in lysis buffer.

          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 

2. Break cells on BioSpec Products Mini-beadbeater (20 seconds of beating; 10X) with 0.5 mm Zirconia/Silica beads BioSpec Products, Inc. Cat. # 11079105z at 4°C.

3. Centrifuge in a microfuge at 12,000 x g for 5 min. at 4°C.

4. Solubilize supernatant in detergent of choice at room temperature for 2 hrs. 

5. Bind solubilized supernatant to equilibrated 40 µl IgG resin for 2 hrs. at 4°C.  (IgG equilibration 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). 

6. Wash IgG resin 4X with IgG equilibration buffer. 

7. Elute protein from IgG resin with 40 µl 5X SDS. Use Costar SPIN-X centrifuge tube filters for resin removal. Centrifuge in microfuge at 12000 x g for 2 min. Add 5 ul of 5X SDS-Page loading buffer to filtrate.

8. Strip resin of protein with 40 µl urea buffer. The urea buffer can be added to the resin in the Costar tube. Heat resin in tube at 37°C for 5 min. then centrifuge at 12000 x g for 2 min. (Urea buffer: 40 mM Tris-HCl pH 6.8, 0.1 EDTA, 5% SDS, 9 M urea 0.02 mg/ml bromophenol blue. Before use add 5 % β-mercaptoethanol).

9. Analyze both the 5% SDS elutions and the urea buffer elutions for protein.
Large Scale Fermentation

Method:

1.
Streak yeast cultures containing plasmid of interest onto SD-ura agarose plates. Grow 3 days at 30C in the incubator.

2.
Transfer colony to 5 ml SD-ura liquid media and grow at 30C until OD = 1-5.

3.
Transfer 5 ml culture to 100 ml SD-Ura media and grow until OD = 1-5 at 30C.

4.
Inoculate 1000 ml SD-Ura media at OD 0.1 and grow at 30C until OD = 1.0.

5.
Inoculate 8-liter YPD culture with 1000-ml culture at 0.1 OD and begin growth.

6.
Fermentor conditions: Agitation = 300 rpms, temperature 30C, pH not controlled, air pressure = 10 psi.

7. Grow until low glucose as measured by a ONE TOUCH SMART Glucose monitor. When glucose is gone this is induction start time.

8. Grow 15 hrs. after protein induction.

9.
Pellet cells in 1-liter centrifuge bottles with a Beckman Avanti J-20 XPI Centrifuge at 4000Xg for 7 minutes.

10.
Wash cells with cold DDH2O (25mls).

11.
Transfer to 30 ml Oakridge Centrifuge tubes.

12.
Pellet cells at 4000Xg 7 min.

13.
Freeze cells at -80C.

