
Shi Lab 2010 

GST-Tagged Protein Expression and Purification 
 

1. Protein Expression (Rosetta 2) 
 

1. Make sure to reserve the shaker/incubator for the day of protein expression. 
2. Transform 1 ul plasmid into competent Rosetta 2 cells, plate on LB with 34ug/ml 

chloramphenicol and 50 ug/ml ampicillin. Grow at 37oC o/n. 
3. The next day evening, pick up single colony from LB/Amp plate to inoculate a 

starter culture of 12ml LB/Cam/Amp in a 50 ml conical tube or a 250ml flask.  
4. Shake overnight at 37˚C. 
5. The next morning, transfer 10 ml o/n culture into a 250 ml flak with 100 ml 

LB/Amp (If expressing PHD zinc fingers, include ZnCl to final concentration of 50 
uM- 1 to 1000 dilution from a 50 mM stock)  

6. Shake at 37˚C for ~1 hr. OD600 should be around 0.6-0.8, if lower than 0.6, check 
OD every 20 min. 

7. Once OD >0.6, add 20 ul of 1M IPTG stock ( to a final concentration of 0.2 mM) 
8. Shake at 20˚C for o/n.  
9. Transfer 50 ml of the o/n culture into a 50 ml conical tube, spin at 4000 K in the 

large rotor 4C for 10-15 min each. Discard the supernatant, and transfer the rest 
culture into the same tube, spin.  

10. Pour off supernatant and either begin lysis or store pellet at –80˚C 
 
 
2. GST-Tagged Protein Purification from Bacteria 
 
Buffers: 
 
Bug Lysis Buffer 
50 mM Tris pH 7.5 
150 mM NaCl 
0.05% NP-40 
add PMSF (1/100 dilution from 100mM stock) and protease inhibitors prior to use 
 
Elution Buffer 
100 mM Tris pH 8.0 
 
EB + Glutathione – Make freshly 
10-15 mg Reduced Glutathione (Sigma) per 1 ml Elution Buffer-(check pH!!!) 



 
Procedures: 
 
1. Resuspend the bacterial pellet from a 100 ml culture in 10 ml chilled Lysis buffer 

(with protease inhibitor and 1mM PMSF) (if start with 1L culture, resuspend in 50 ml 
lysis buffer),  

2. Add 100 ul of 50 mg/ml lysozyme solution to a final concentration of 0.5mg/ml, 
leave on ice for 30-45 min, invert occasionally. (the lysate should become viscous) 

3. Break cells by sonication: sonicate with Branson Digital Sonifier at an output of 18% 
for 20 sec (1 sec on/ 1 sec off), put back tube on ice.  

4. Repeat step 3 once.  
5. Transfer the lysates into a 14 ml disposable tubes, spin in JA17 centrifuge tubes with 

adaptor at 12K rpm (~18.5 Kg) at 4˚C for 15 minutes (Balance the tubes before 
centrifuge!) 

6. While the lysed bacteria are spinning prepare the glutathione beads (Amersham) 
(1) For each 10 ml cell lysate, use 100 ul of slurry for purification.  
(2) Using open-mouse P1000 to take beads solution.   
(3) Invert the bottle of glutathione agarose gently to mixture the slurry before taking. 
(4) Take enough beads from well-mixed bottle. For example, for 10 tubes, take 1 ml 

(10x100ul) of the slurry and transfer to a 15 ml Falcon tube.  
(5) Add cold lysis buffer with PMSF to final vol. of 10 ml, rotate at 4oC for 2 min.  
(6) Spin at 2000 rpm at 4˚C for 1-2 minutes. 
(7) Remove the supernatant and wash the beads two more times with lysis buffer. 
(8) After the final wash, bring the volume to 2x the beads volume (i.e., 2 ml for each 

1ml beads taken from the bottle). This is 50% slurry. 
 
7. After spinning the lysed bacteria, transfer supernatant (~10 ml) to 15 ml conical tube 
8. To each tube add 200 µl of washed 50% slurry of glutathione beads.  
9. Rotate at 4˚C for 2-4 hours (can leave for O/N) 
10. Spin at 2000 rpm at 4˚C for 2 minutes. Remove the supernatant.  
11. Add 10ml of chilled Bug Lysis Buffer with PMSF, rotate at 4oC for 5 mins, and spin. 
12. Repeat step 10 and 11 once. 
13. Wash once with 10 ml of Elution Buffer (100 mM Tris8.0, without glutathione) 
14. Using a Open-mouse P1000, resuspend the beads in 1 ml of 100mM Tris8.0 and 

transfer to a 1.5 ml microfuge tube 
15. Spin at 4000 rpm at 4˚C for 1 minute with a table microcentrifuge. Let beads settle on 

ice. Remove supernatant as much as possible. 
16. Add 350 µl of Elution Buffer + Glutathione, rotate at 4˚C for 4 hrs or overnight. 



17. Spin at 4000 rpm for 2 min. Transfer 330 ul supernatant into a new 1.5 ml eppendorf 
tube (leave ~20 ul buffer above the beads, avoid pipette in the beads!).  

18. Spin the supernatant again at 13000 rpm at 4oC for 10 min, transfer 300 ul 
supernatant into a new tube. 

19. Determine protein concentration by Bio-Rad Bradford assay.  
20. Use freshly for up to a week. For long term storage, add 200 ul of 50% glycerol to 

final concentration of 15-20%, make 30-50 ul aliquots (depending on protein 
concentration) and snap-freeze with liquid nitrogen, store at -80oC. Label protein 
names, concentrations, and date. 

 
Spin at 13K rpm for 10 min before taking proteins for polldowns! 


