Experiment:
Taq Polymerase Purification.

Purpose:

Make polymerase for lab (500ml culture ( 40ml Taq)
Material:

E.coli: #E5 Taq polymerase glycerol stock (frozen -80°C).



Vector: pET28
Day 1:

1. Inoculate bacteria: #E5 from glycerol stock, grow them in 10 ml LB medium with ampicillin (50µg/ml), incubate at 37( C   O/N.

Day 2:

2. Inoculate 2 ml bacteria culture in 500 ml LB medium with ampicillin (50µg/ml), grow 4 hours. Measure the bacteria culture OD (A660: 0.38). 

Take sample (pre-induction)
3. Add 0.5mM IPTG, grow at 37(C  O/N.

(Day 3: if you want to simply test taq)  

4. Take sample (post-induction)
5. Check Taq activity: This is to determine whether the induction of Taq worked. It is basically a mini-preparation of the crude lysate followed by a PCR reaction (template is a positive tested DNA sample, primers should amplify a 300-1000bp fragment). Do NOT do the large-scale lysis step before you have completed this test PCR! :
(1) Spin down 1ml of bacteria culture for 1 min at high speed. Decant.

(2) R/S in 200µl of buffer A. Spin and decant.

(3) R/S in 40µl of buffer A + 4mg/ml lysozyme, incubate at RT for 10min.

(4) Add 40µl of buffer B+1mM PMSF, incubate at 75°C for 30 min. 

(5) Spin at 4°C for 10 min. remove supernatant to a new tube and keep on ice.

(6) Set up 25µl PCR reactions and run a standard 30 cycles program.



Sample
           template/ primers

Taq

1. Neg. ctrl.  1

yes
/yes


none

2. Neg. ctrl.  2

no
/yes


commercialTaq(0.5ul)

3. Neg. ctrl.  3

no
/yes


crude lysate (4µl)

4. Pos.  ctrl.  1

yes
/yes


commercialTaq(0.5ul)

5. Test reaction

yes
/yes


crude lysate (4µl) 

6. Check on agarose gel stained with ethidium bromide)
7. Heat water bath to 75° C O/N for tomorrow.

Day 3:
8. Heat water bath to 75 °C.

9. Preparation of the pellet (lysis of the cells):
Spin down all other bacteria at 8000 rpm for 10 min (Sorvall centrifuge). Decant and store in –20(C or continue:

10. R/S the bacteria pellet in each 250ml bottle in 20 ml of buffer A. Combine the bacteria into two 250 ml bottles and spin down as above. Decant and R/S the pellets in each bottle in 20ml buffer A+ 4mg/ml lysozyme. Incubate at RT for 15 min.
11. Add 20 ml buffer B +1mM PMSF to each sample. Mix well.

12. Place the two bottles in a 75(C water bath for 1 hour. Mix occasionally (about every 10min)
13. Spin at 13,000 rpm for 20 min at 4( C in Sorvall. Take sample A 

14. Add 1.0 M MgCl2 (1% ml of the sample volume) 

15. Add 7.5 mg DNase I into lysate tube. Incubate at RT for 30 min.

16. Inactivate DNase I by incubating the lysate in 70( C water bath for 30 min.

17. The lysate volume should be 80 ml now. If not, add equally buffer A and B to a final volume of 80 ml. Take sample B
18. Slowly add saturated ammonium sulfate to 30% saturation while stirring; for 80 ml sample, saturated ammonium sulfate should be 36.4 ml. Incubate on ice for 1 hour.

19. Spin at 4( C for 30 min at 13,000rpm in Sorvall. 

20. Filter supernatant in order to get rid of all floating pellet.

21. Add (1/6 of the volume of 1 M MgCl2) 0.5 M EDTA to each supernatant. Take sample of supernatant = C, and pellet = D
22. Slowly add saturated ammonium sulfate to 70% saturation while stirring; for 80 ml of original starting material add 162.0 ml (NH4)2SO4. Incubate on ice for 1 hour.

23. Spin at 4( C for 30 min at 13,000 rpm. Take sample E and discard the sup.

24. R/S the pellets in a final volume of 10 ml in buffer C+0.5 mM PMSF. Take sample F  
25. Transfer the dissolved pellets to a dialysis bag (10-12kd). Dialyze this sample against 500 ml of buffer C+50mM KCl+0.5 mM PMSF for 4 hours while stirring. Exchange buffer C+0.5mM PMSF (fresh 500 ml) and dialyze this time O/N in the cold room.
Day 5:
26. wash the Biorad 70 resin column wih buffer C +50mM KCl(3 times of the column)
27. ransfer the lysate from the dialysis ban to a chilled centriguge tube and centrifuge at 13000 rpm for 30min
Take sample G. Apply the dialyzed sample to the column, and then wash with 2 column volumes (80 ml) of buffer C +50mM KCl at a rate of 5ml/min. Collect the first 3 tubes of flowthrough. 10ml/tube. 
28. Elute the sample with a gradient using 40 ml buffer C + 100mM KCl and 0.5mM PMSF, 40 ml buffer C + 200 mM KCl and 0.5mM PMSF, and finally high-salt 40 ml buffer C + 500mM KCl and 0.5mM PMSF. Collect 5 ml fractions/each, except first two (each 40ml). 

29. run a SDS-PAGE gel with all collected sample (pre-induction, post-induction and samples A-F). Check the Taq activity in selected fraction using the same PCR reaction
30. Combine the major fractions and dialyze these pooled samples against 500ml of storage buffer + 0.5 mM PMSF and 1 mM DTT at 4° C for 2 hours, then change buffer and dialysis O/N. (Total time should be between 12 to 36 hours).

Extra day before you start:

Spend one whole day preparing all these things:
( Make below buffers and solutions.

· Buffer A: 

50mM Tris-HCl, 50mM Dextrose, 1mM EDTA. Adjust to pH 7.9
· Buffer B: 

10mM Tris-HCL, 50mM KCL, 1mM EDTA, 0.5%Tween 20, 0.5% NP-40

Adjust to pH 7.9
· Buffer C: 

20mM HEPES, 1mM EDTA, 0.5%Tween 20, 0.5%NP-40. Adjust to pH 7.9. Must be filtered over a 0.2 µM filter!!

· Storage Buffer: 

20mM HEPES, 100mM KCL, 0.1mM EDTA, 50% glycerol. 

Adjust to pH 7.9.
· Saturated ammonium sulfate: Here is a webpage where you can calculate the amount of (NH4)2SO4: http://www.encorbio.com/protocols/AM-SO4.htm

( Add 302.44 g ammonium sulfate in 400ml water, heat & stir until dissolved. Filter with Whatman filter paper into a new bottle. Store at RT (ph=5.7). Before use, adjust the volume you need to pH 7.9, and chill in cold room prior to use.

( Prepare the Biorad column.

· Dissolve 24g Resin 70 (Biorad) in 1L buffer C. Adjust pH to 7.9. Let sit in 4°C and exchange the buffer (fresh 1L buffer C). Adjust pH again to 7.9, put into cold room O/N and check pH again the next day.

· Pour resin with buffer C into column and wash with 80 ml buffer C+0.5mM PMSF. Check pH of flowthrough (must be pH 7.9 +/- 0.5). Then the column is ready to be loaded with the sample.

· After use: wash column with 150 ml buffer C and then with 100 ml ethanol (20%) for storage.

( PMSF stock:

100mM in isopropanol store at RT. PMSF is very unstable in aqueous solutions, so add to buffers immediately prior to use.

DTT Stock:



1M in water. Store at –20( C. Add to buffers immediately prior to use.
( Check if enough: Amp 

IPTG 
Lysozyme 

PMSF 

MgCl2 
DNase I 

DTT 
