APPENDIX V

PutA purification

(Adapted from Muro-Pastor and Maloy, 1995)

Stock solutions.

Plasmid Broth (PB) (Maloy et al., 1996)


12 g tryptone


24 g yeast extract


5 ml glycerol


q.s 900 ml dH2O

Autoclave, cool and add 100 ml sterile 1M monobasic potassium phosphate buffer,

pH 7.6.

G-buffer (70 mM Tris, pH 8.2, 20% glycerol).


11.03 g Tris-HCl


500 ml dH2O

pH to 8.2 with 10 N NaOH, then add:


200 ml glycerol


q.s. 1 L dH2O

FPLC Mono Q anion-exchange solution A (G-buffer, 100 mM KCl).


7.45 g KCl


q.s. 1 L G-buffer

Filter and degas.  Store at 4oC.

FPLC Mono Q anion-exchange solution B (G-buffer, 1 M KCl).


74.5 g KCl


q.s. 1 L G-buffer

Filter and degas.  Store at 4oC.

Procedure.

1. From overnight LB/antibiotic culture of the appropriate strain [containing putA on a IPTG-inducible plasmid (MST2216, EM1752)], subculture 1 ml into 1 L PB/antibiotic and grow to early-exponential phase (100 Klett units).

2. At mid-exponential phase induce with 100 (M IPTG for 1 hour at 37oC.

3. Wash cells once with saline and resuspend in 25 ml G-buffer.

4. French press resuspended cells twice.

5. Centrifuge lysed cells for 30 min at 110,000g.  Save supernatant.

6. Precipitate supernatant with 20% (w/v) (NH4)2SO4 over ice with mild swirling until (NH4)2SO4  is dissolved (~20-30 min).

7. Using glass Corex tubes, centrifuge precipitated solution for 15 min at 27,000g.

8. Decant and discard supernatant.

9. Resuspend the pellet in 3 ml G-buffer and dialyze versus G-buffer overnight and twice for 2 hours.

10. After dialysis the sample is ready for chromatography.

FPLC-Mono Q (Amersham Pharmacia Biotech, Piscataway, N. J.) chromatography.

1. Turn on each of the six FPLC instruments.

2. Place each pump line into the appropriate Mono Q solution (solution A, and solution B).

3. Wash both pump A and pump B.

Follow these key strokes:

· Press MANUAL.

· Press STEP FORWARD 4 times until “Wash A.B” appears.

· Move valve lever to upper right (WASH).  To wash A and B enter 1.1, press DO.

· When “1.1” becomes “0.0” the wash is over.

· Press END.

4. Connect Mono Q column using 0%B.

Follow these steps:

· Press MANUAL.

· For %B:  enter 0.0, press DO.

· For ml/min:  enter 0.3, press DO.

· For cm/min:  enter 0.3, press DO.

· For waste port:  enter 0.0, press DO.

· To avoid bubbles in system, when buffer begins to flow from the valve, gently insert the top tube of the Mono Q column and finger tighten.  Next, quickly remove the bottom tube from the column and let run for a few seconds then press PAUSE.

· To remove bubbles from the UV detector, fill a 10 ml syringe that contains a screw-in adapter for the UV detector with dH2O.  Screw the syringe into the UV detector and wash with 1 ml of dH2O.  While washing with dH2O quickly unscrew the syringe so that dH2O fills the void left by the syringe adapter.  When the syringe is completely removed, press the CONT button on the FPLC.  Once buffer forms a large bubble on the end of the bottom tube gently insert into the UV detector avoiding bubbles.

· Allow solution A to run for 5 min to equilibrate the column.

· Press END.

5. After connecting the Mono Q column, wash with 100%B.

Follow these key strokes:

· Press MANUAL.

· For %B:  enter 100.0, press DO.

· For ml/min:  enter 0.3, press DO.

· For cm/min:  enter 0.3, press DO.

· For waste port:  enter 0.0, press DO.

6. After 10 min (or when peak returns to baseline) press END.

7. Repeat 0%B (see above) for 10 min to re-equilibrate the column.

Programming the FPLC.

1. Press METHOD FILE.  Method file is a storeroom that contains filing cabinets of programs.  When METHOD FILE is pressed it displays all empty file folders in the filing cabinet number that is blinking.  To change a file cabinet, enter a new number and press DO.  To program a new file in this cabinet, press STEP FORWARD twice until “program method” is displayed.  Enter a number previously displayed in the filing cabinet (empty file folder) and press DO.

2. The first screen visible requests the concentration of solution B that is needed at time zero of the run.  By pressing STEP FORWARD the next set of conditions will appear.  Enter the numbers as shown below (for volume, not time, based run) then STEP FORWARD to “End method” and press DO.
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3. This method can be recovered for the next run by pressing METHOD FILE, enter the method file number, STEPing FORWARD twice to “program method”, and entering the method number followed by pressing DO.

Running the program.

1. Place 1.5 ml snap-cap tubes in glass test-tubes that are in the fraction collector.  Align the fraction arm over the first tube at position #1.

2. Program the fraction collector as follows for 2 min fraction collection.

· Press 1, then 4, then STORE.

· Press 1, then STORE.

· Press 7, then 2, then STORE.

3. Turn the valve lever to LOAD and with a blunt ended needle on a 1 ml syringe, wash the loading loop with 1 ml solution A.  After the column has been attached and the column has been equilibrated, washed, and re-equilibrated, press END.

4. Press METHOD FILE, STEP FORWARD twice to “program method” and enter the method number.

Note:  always check file and pre-run the first minute of the program to assure accuracy.

5. Press END.  The display will prompt “run method”.  Enter the method program number, but DO NOT PRESS DO.

6. Adjust G-buffer dialyzed sample to 100 mM KCl by adding 1/10 vol of solution B to the PutA sample.

7. Draw up 500 (l of PutA salt-adjusted PutA sample using the blunt-ended syringe and inject into the valve with the lever in the LOAD position.

8. Simultaneously, press DO on the FPLC command board and move the valve lever to the INJECT position.  This starts the program, injects the sample from the loading loop onto the column, and initiates collection of fractions.

9. As KCl gradient-induced peaks begin to form, press HOLD GRAD to hold the gradient at the current %B until the peak begins to fade.  At which time press CONT to continue the KCl gradient.

10. After 23%B has been achieved, press END, MANUAL, and wash the column with 100%B until all bound proteins have been eluted.  Press END and equilibrate the column with 0% B for 10 min prior to the next run.

11. Collect all peak fractions and assay for proline dehydrogenase activity.  Of the active fractions, pool and concentrate only the beginning and middle peak containing fractions to avoid contamination found on the later side of peaks.

12. Use Centricon-50 filter devices (Millipore, Bedford, MA) to concentrate pooled fractions.

13. After concentration, wash with three, 1 ml volumes of G-buffer, and concentrate after last wash.

14. Determine the protein concentration using a protein assay versus a BSA standard curve or by polyacrylamide electrophoresis versus an in-gel standard protein curve.

15. Aliquot PutA for storage at -70oC.
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