Protein Purification- A Model Protocol

HIS tag purification


1.  Transform into competent DE3 cells

2. Pick a single colony and make a 3 mL O/N culture, 37 oC 

3. –Transfer  2 mL of O/N into 1L (LB/KAN or AMP)

-Grow to 0.4-0.6 OD600 (4-5 hrs)

-Add IPTG to each liter  Depends on your sample (0.2 mM Final Conc)

-Shake at 30 C for 5 hrs

-Pour Cultures into 1L bottles

-Spin at 3.8 (3800) for 20 min

-Pour off Supernatent (can leave some LB to resuspend and place in a 50 mL conical tube to freeze)

-Spin at 4000 rpm for 20 min

-Store at –80 C (can store in big bottles for O/N) & then do second spin later

4. A.-Resuspend pellet in lysis buffer (adjust volume to pellet size)

-if up to 5 mL mark use 10 mL

-if up to curve of tube use 6 mL (approx)



Lysis Buffer



20 mM Tris-HCl pH 7.8 (10X in cool cab)

2 mM Beta-Mercaptol Ethanol

2 mM PMSF

2 mM EDTA

0.1%    Triton-X-100

0.1%    IGEPAL

Adjust Lysis buffer to protein-can add extra protease

   B.-French Press

-get supplies from cold room, also bring extra 50 mL conical tube, plastic transfer pipet, sample on ice

-Glycerol pieces

-Place plunger in (until max fill) and turn upside

 down and fill with sample

-Put pieces into top piece, make sure key loose

-Place top piece on and tighten key

-Make machine go down and place french press in machine *Line up screw and plunger*

-Turn on medium when pressure goes up, put to high, when pressure goes to middle again, turn key a little to let out liquid, try to keep pressure up, stop around the STOP LINE

-Make it go down and loosen key

-Run sample again and keep on ice

-Clean everything

   C.
-Add DNAse to cells



-100 (l for 6 mL  120 U DNAse (16.6 (l per mL)



-14.4 (L MnCl2     1M MnCl2  (2.4 (l per mL)



-144  (L MgSO4    1M MgSO4 (24 (l per mL)

-Shake and leave on bench for 30 min and RT

-Spin in white tubes at 15,000 RPM, 30 min at 4oC


-Keep supernatent

   D.-Make Dialysis Buffer



-4L PBS Buffer 10X 400 mL, 4 L Beaker



-add 2 mM DTT 

-Place into Dialysis tubing with clips (leave enough  room for expansion)

-Let spin at 4oC in cold room O/N

*Make Buffers A,B, and Wash *

5. Charging Column with Nickel Solution (turn on lamp, computer, etc…)

-Make 0.1 M Nickel Sulfate (40 mL)

-Wash to remove ethanol (or stripping solution)

-Fill Column with dH2O, fill adaptor, fill syringe (5 mL) and squirt through slowly *Do this twice* OR 10 mL once


-Wash column with Nickel Solution



2 bed volumes 14 mL for Old Column



1 bed volume 7 mL for new column

-Rinse with Buffer A 



2 bed volume 10 mL for Old Column



1 bed volume 5 mL for New Column

-Unscrew adaptor and fill with Buffer A, put screw in top and bottom and store on ice

6. A. Pour Dialyzed Protein into a 50 mL conical tube and keep cold

B. Hook up column and turn on fraction collector and place tubes in holder (in case sample doesn’t bind) Make sure lever at the bottom of the column goes up&down
C. If using different buffers wash pumps



-Washing Pumps

-first dH2O (both tubes in water ) then with buffers (each in own buffer)




-Manual -> Wash (make sure on waste)





Wash both then start

D. Wash Column with Buffer A



-Manual -> Pump -> Flow A+B -> 2 mL OK



about 10 min until lines goes down

E. Inject Column



-Clean needle and draw liquid into syringe



-Knock out bubbles and squirt out air



-Inject into hole and leave needle in
F. Run Nickel1 Program



-Make sure everything is set to go then press run



-Wait to go down for OD 280 (blue line) then press end

G. Run Wash2 Program

-Connect wash tubing to top of column (disconnect pieces and place one at a time, fill with Buffer A) Make sure you purge wash buffer through manual pump so that you don’t get air in the column
-Turn Peristatic Pump on then hit run 

-Watch wash buffer

-Wait until peak goes down let go for at lease 40 mL (2x20 min)

-IF IT DOES NOT GO DOWN


-Hit end and connect FPLC


-Run Manual ->Pump -> Flow A+B 2 mL OK


-Wait to go down

-Get your tubes ready (50)

-if not connected already connect FPLC

H. Run Nickel3 Program



-Run and name things



-Get 2 peaks, you want the second peak

-Click to see which tube it is in (Evaluation) (have to let the conc. of B go down first

-To se evaluation go to the evaluation program and open your cromatograph



-Save samples

I. Run acrylamide gel 

-example M B 4 11 12 13 14 15

-stain with commosie

-5X RSB, 1X Protein, Boil 100 C 5 min, Spin, load

-keep best samples

-Destain gel with destain and dH2O

-Dry gel next morning

-Prepare Cellulose Membrane in distilled water (cut to size of drying apparatus)

-Place bottom layer on with out bubbles

-Place gel on sheet NO Bubbles

-Place top sheet on carefully- no bubbles

-Clamp top piece on with Binder Clips and leave on bench to dry

J. Dialysis of sample –same as first dialysis



-dilute sample with PBS/DTT buffer




For example 10 mL sample dilute with 10 ML buffer




Prevents dialysis shock
7. Concentrate Protein

8. Bradford Assay




     2
   4     6      8       (l

1. put 800(L dH2O in tubes

2. place BSA into cuvettes but don’t change tip between cuvettes

3. place 2,4 (l of samples in water and don’t change tip

4. Vortex cuvettes

5. add 200 (l of Bio Rad Protein Assay Reagent and vortex

6. Measure OD at 595 nm

7. Use standards to make graph (r= 0.98-1.0) and find equation

8. Use equation to determine protein concentration

9.    Concentrate protein if required

10.   Store at –80oC in 10% glycerol

11.   Remember to strip & store column & clean FPLC tubes

-Striping Solution


1M NaCl

0.1 M EDTA

-Wash column with water 2 bed volumes 10 mL

-Strip the column with Stripping solution (5 mL)

-Wash the column with 4 bed volumes 20 mL

-Store column in 20% Ethanol (store in original box)

-To Clean tubing use needle and inject some buffer A *make sure it goes to waste *

Protein Purification Grocery List

-DE3 cells

-LB/KAN LB/AMP

-IPTG (0.2 mM Final)

-1 L Bottles

-Large bottle Centrifuge & Normal

-LB

-50 mL Conical Tubes

-French Press Cell and Machine

-Plastic Transfer Pipets

-Ice Bucket with Ice

-DNAse

-White Oak Ridge Tubes

-4L Beaker

-Dialysis Tubing and Clamps

-10 mL syringe

-Needle to Insert Sample

-Nickel High Affinity Column

-FPLC

-FPLC tubes

-Stuff for Acrylamide Gel

-5X RSB Buffer

-Gel Drying Apparatus

-Gel Drying Cellulose

-Bio Rad Protein Assay Reagent

-Glycerol

-Spectrophotometer

-Cuvettes

Buffers

Lysis Buffer



20 mM Tris-HCl pH 7.8 (10X in cool cab)

2   mM Beta-Mercaptol Ethanol

2   mM PMSF

2   mM EDTA

0.1%    Triton-X-100

0.1%    IGEPAL

Adjust Lysis buffer to protein-can add extra protease

1M MnCl2
1M MgSO4
Dialysis Buffer--4L PBS Buffer + 2mM DTT
To make Buffers A,B,& Wash Make these stocks first

0.1 M Sodium Phosphate Monobasic

0.1 M Sodium Phosphate Dibasic

Buffer A



0.05 M Phosphate Buffer pH 7.4 & 0.25 M NaCl




76 mL monobasic




324 mL dibasic

11.688 g NaCl (0.25 M NaCl)

400 mL dH2O

For 800 mL

Buffer B

0.05 M Phosphate Buffer pH 7.4 & 0.25 M NaCl & 0.5 M Imidazole


Remake buffer A then add


0.5 M Imidazole

Wash Buffer



Buffer A & 0.1% Triton-X-100




Make 500 mL Buffer A then add 0.1% Triton-X-100

0.1M Nickel Sulfate

Stripping Solution-  
1M    NaCl       

0.1M EDTA

Blank





Sample (s) (2 and 4 (l)





BSA Standard (1mg/ml) stock BSA











