Protocol: Western Blotting
Purpose of Procedure: Transfer of proteins from SDS-PAGE gel to a membrane and their identification by antibody. A protocol is also given for stripping blots. You can transfer either for 1 hour, or overnight. I strongly recommend 1 hour as I have never had any problems with this…….
Reagents Required:
10 x Western transfer buffer (WTB): (150g Tris Base, 720g glycine dissolved in a total volume of 5 litres. Do not adjust the pH).
1xWTB = 1 part of the 10X buffer, 7 parts H2O and 2 parts methanol (i.e. 20% final concentration of methanol). SDS optionally added to 0.05% w/v for membrane proteins. 
Phosphate Buffered Saline (PBS): (10x stock: 23g anhydrous Na2HPO4, 5.2g KH2PO4, 164g NaCl, 4g KCl in 2 litres total). The concentrations of the salts are 81 mM, 19 mM, 1.4 M and 27 mM respectively. Upon dilution, this will produce a 1xPBS solution with a pH of 7.4. DO NOT adjust the pH of the concentrated solution.

Tris Buffered Saline (TBS): 25 mM Tris, 0.15 M NaCl, pH 7.6
Throughout this protocol either PBS or TBS can be used unless specifically stated.
stripping buffer - strong: (1% SDS, 10 mM Tris pH 7.0, 0.01% v/v (-mercaptoethanol in water)

stripping buffer – mild: 0.2 M Glycine, pH 2.5, 0.1% Tween 20
bovine serum albumen

Non-fat milk powder (Marvel)

Tween-20
Primary and Secondary antibody

Detection kit (ECL)

Hazardous Chemicals Employed:
Tween
methanol
SDS
(-mercaptoethanol
Procedure

A) Wet Transfer in Novex Systems
1. Cut a slice of nitrocellulose paper (Amersham) the same size as the gel, and two pieces of Whatman 3mm filter paper slightly larger than this. If using PVDF follow the pre-soaking instructions on the packet. Soak these, and four blotting pads in western transfer buffer. DON’T HANDLE NITROCELLULOSE WITH BARE HANDS – the protein on your fingers will adhere to the paper.

2. Dismantle a protein gel....

3. On a flat surface place 2 blotter pads, a piece of filter paper, the gel, and then the nitrocellulose paper. Then add a further piece of 3mm paper and roll with a pencil/pipette/pen to remove air bubbles. Then add two more blotting pads. 

4. Insert into the Novex cartridge, such that the nitrocellulose is closer to the anode (+ve) than the gel is. Thus, negatively charged protein molecules, will migrate from the gel on the nitrocelluose. Failure to orient correctly will result in the much renowened “eastern blot”. 

5. Insert the cartridge into the casement and top up the central buffer tank with WTB. Fill the outer reservoir with distilled water as a coolant.
6. Electrophorese for 1 hour at 20V or 250 mA. This is a minimum requirement. Higher voltages and longer times may be necessary. Use the migration of coloured markers or Ponceau S stain (see below) to judge whether you have transferred sufficiently.

B) Wet Transfer in GeneFlow System (purple tank)
7. Cut a slice of nitrocellulose paper (Amersham) the same size as the gel, and two pieces of Whatman 3mm filter paper slightly larger than this. If using PVDF follow the pre-soaking instructions on the packet. Soak these, and four blotting pads in western transfer buffer. DON’T HANDLE NITROCELLULOSE WITH BARE HANDS – the protein on your fingers will adhere to the paper.

8. Dismantle a protein gel....

9. On a flat surface place 2 blotter pads, a piece of filter paper, the gel, and then the nitrocellulose paper. Then add a further piece of 3mm paper and roll with a pencil/pipette/pen to remove air bubbles. Then add two more blotting pads. 

10. Insert into the Geneflow “waffle”, such that the nitrocellulose is closer to the anode (+ve) than the gel is. Thus, negatively charged protein molecules, will migrate from the gel on the nitrocelluose. Failure to orient correctly will result in the much renowened “eastern blot”. 

11. Lock the waffle with the levels and insert the waffle into the tank and top up with WTB. If you are running just one or two blots then include the frozen cool pack (just a frozen 250ml bottle of water) into the tank to save buffer. 

12. Electrophorese for 1 hour at 150-250 mA, or overnight at 30 mA. This is a minimum requirement. Higher voltages and longer times may be necessary. Use the migration of coloured markers or Ponceau S stain (see below) to judge whether you have transferred sufficiently.

or C) Semi-dry transfer
1. Dismantle a protein gel. Cut a slice of nitrocellulose paper (Amersham) the same size as the gel, and six pieces of Whatman 3mm filter paper slightly larger than this.

2. Onto the anode  (+ve) of the semi-dry blotter place three pieces of 3mm paper (pre-wetted in Western transfer buffer; WTB). Then place the nitrocellulose paper on top (also pre-wetted), then the gel, and then a further three layers of 3mm paper. Squeeze out any air bubbles by rolling with a glass pipette.

3. Place the lid on the semi-dry blotter. connect the electrodes. Check! The nitrocellulose paper should be closer to the anode. Electrophorese at 1mA/cm2 of nitrocellulose paper for 60 minutes at room temperature. Longer transfer times may be necessary. Use the migration of coloured markers or Ponceau S stain (see below) to judge whether you have transferred sufficiently.

If Using Antibodies…
· Take apart the assembly - the markers should be visible on the membrane if prestained markers were used. If not, use Ponceau S to transiently stain the marker bands, mark and label them with a pencil, and then wash with dH2O. 

· Place membrane in a small tray and wash once for 2-3 minutes with PBS/Tween (0.1% v/v)

· Block non-specific sites on the nitrocellulose with an hour application of 5% w/v of non-fat milk in PBS/Tween.

· Decant. Add the primary antibody (please add further antibody dilutions here).
a. C219 1:2000 in PBS/Tween/Marvel

b. Rim3F4 1:500 in PBS/Tween/Marvel
c. Anti-MBP (mouse monoclonal) 1:1000 in PBS/Tween/Marvel

d. Anti-Flag (rabbit monoclonal, Bethyl) 1:5000 in PBST/Marvel
e. Anti-ABCG2 (BXP-21), 1:2000 in PBST/Marvel
f. Anti-His6-HRP, 1:5000 in PBST/Marvel (no secondary antibody required)
· Leave for a minimum of one hour, overnight at 4C is fine.
· Wash the blot 4 times for 3-5 minutes with PBS/Tween.

· Add the secondary antibody. The anti-mouse secondary antibody can be added at 1:2000 in PBS/Tween/Marvel. The anti-rabbit secondary antibody can be used at 1:20,000.
· A one hour incubation is again the minimum. Repeat the washing process.

S-peptide probe…Use TBS for this Probe. Not PBS.
· Take apart the assembly - the markers should be visible on the membrane if prestained markers were used. If not, use Ponceau S to transiently stain the molecular weight bands, mark and label them on the nitrocellulose with a pencil, and then wash off the blood red stain with dH2O. 

· Place membrane in a small tray and wash four times for 5 minutes with TBST (0.1% v/v Tween/TBS) with tilting.

· Block the non-specific sites on the nitrocellulose with 5% non-fat milk in TBST  for 30 mins with tilting. Do not block o/n. 

· Rinse the membrane 1xTBST for 1min.

· Incubate with 10ml of 1/5000 S-protein HRP Conjugate in 1xTBST for 30 mins.

· Wash 5 times in 1xTBST with brief shaking.

ECL Assay
ECL is an abbreviation for Enhanced Chemiluminescence. It describes the coupling of a horseradish peroxidase activity with a more stable and more luminescent product. 

· For each gel, mix 1 ml of reagent A and reagent B in a small tray up. If developing multiple blots then increase up to a maximum of 3 mls of each (to save reagents).
· Place the drained membrane onto the mixture protein side down and leave for 1 minute. Light emission should persist for 30 minutes but try to work quickly.
· Drain, and wrap in cling-film. Affix to the inside of an X-ray cassette, protein side up of course.
Dark Room Steps.....
· Onto the membrane place a sheet of film. Start a timer.

· Expose film for 30 seconds. If possible, then turn the film round 90 degrees and expose for 5 minutes. 

· Develop and if absolutely required use another sheet of film for a final exposure. Film is about £1 per sheet so use it cautiously.
Stripping Blots
This may be required to re-probe the blot with a second primary antibody for example.

1. Incubate in strong stripping buffer for 30 minutes at 50C in a heat-sealed bag, or in mild stripping buffer for 30 minutes at room temperature or 37C in a heat-sealed bag.
2. Wash several times with PBST (or TBST if using S-peptide or HisProbe) over a 20-30 minute period.

3. Confirm complete stripping by performing an ECL assay

4. Reblock the blot as before and continue.

