Western Blotting

Ponceau S, Stripping & India Ink
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	Ponceau S Stain:
0.4%Ponceau S

(Sigma P 7767)
1g

1%Acetic Acid

2.5ml

dH2O

250m
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	250ml of RT Stripping buffer

0.47g
Glycine

25mM Glycine

200ml

dH2O

pH to 2.3 with HCl

25ml

or

2.5g

10% SDS

Or

SDS

1% SDS

dH2O to 250ml



	

	50ml of 50(C Stripping buffer
6.25ml

Stacking gel Buffer

62.5mM Tris,

43ml

dH2O

1g

SDS

2% SDS

350(l

2-mercaptoethanol

100mM




Important Points:

- This protocol has been adapted for Biorad’s mini Transblot system.
Transfer Set-up:

- Prepare 1L transfer buffer
- From 10x stock, see end for formulations
- Can add 20% MeOH and/or 0.1% SDS to improve transfer, see end for theory.

- Wet the fiber pads, Whatman filter paper and nitrocellulose membrane in transfer buffer 
- Filter paper cut in rectangles of 8 x 10cm
- Nitrocellulose membrane cut in rectangles of 6 x 8 ½ cm
- Prepare sandwich fully immersed in transfer buffer to avoid bubbles: 

Current carries proteins from black to white, -'ve (black) to +'ve , assemble sandwich as shown on right

- Place stir bar on bottom of tank and ensure proper stirring.
Run:
- Run for 60min at 350mA on ice 
Note: when running multiple transfers, do not run off of same power supply (the current will preferentially go to only one of the gels)  

- Remove nitrocellulose membrane

- Rinse blot in dH2O
- Membrane can be dried, but should rinse first in dH2O to remove salts

Ponceau S Staining: (Based on (Ausubel, 1999)
- Rinse blot with dH2O 
- In a clean container, place ~10ml of Ponceau stain (see table to right recipe)
- Place blot and stain for a couple minutes

- Wash away background with dH2O 
Do not use PBS or any other salt solution for this… this is an anionic dye!
Immunolabeling:

- Block for 1hour at RT in 3% BSA in PBST (PBS with 0.1% Tween-20) with rocking

Can substitute TBST for PBST, this may be important especially when using phosphospecific antibodies
- Primary Antibody in 1% BSA/PBST overnight at 4(C
- Rinse twice rapidly, 3 x 10min in PBST
- Secondary HRP Ab @ 1:10,000 in 1%BSA/PBST for 45min at RT

- Rinse blot: twice rapidly, 3x 10min with PBST

Develop (use Chemiluminescence kit, Perkin Elmer #NEL104):
- Before starting, ensure:

- Developer and fixative tanks aren’t empty

- Machine and water are on 
- Clean overhead, then rinse with dH2O and dry

- Mix chemiluminescent solution:

Equal volumes of Luminol reagent and oxidizing agent to give 0.125ml/cm2 

- Remove blot and add chemiluminescent solution

- Wipe with paper towel to remove excess solution and trapped bubbles

Stripping:
- IMPORTANT: These stripping procedures do NOT work if the membrane has been dried AFTER it was labeled (the antibodies will be irreversibly bound to the membrane). 

- Two protocols exist.  The RT/Acidic Strip uses low pH to alter the structure of the antibody in such a way that the binding site is no longer active.  The 50(C/BME Strip uses detergent, heat and a reducing environment to release antibodies from the antigen.  
RT/Acidic Strip (weaker):

- Agitate at RT for 30min in RT stripping buffer (see table)

- Rinse several times with PBST before blocking & relabeling

50(C/BME Strip (Stronger):
- Incubate 15minutes at 50(C in stripping buffer (see table)
- Rinse several times with PBST before blocking & relabeling

India Ink: (Based on (Ausubel, 1999), can be done after labeling)
- Solutions:

- 0.4% Tween-20 in PBS 
- India Ink Staining Solution: 

- 500(l of India Ink (Windsor & Newton) 
- 500ml of 0.4% Tween/PBS 

- Rinse 2 x 5min in 0.4% Tween-20 in PBS

- Transfer to ~30ml of India Ink staining solution

- Incubate 15minutes to several hours until desired intensity is reached

- Wash with PBS

Running buffer formulations:  IMPORTANT: Do NOT adjust pH of transfer buffer
	
	1L
	1L of 10x
	4L of 10x

	General Purpose (<80kD)

25 mM Tris, 192mM Glycine, 20% v/v methanol, pH 8.3

 p.10 of BioRad Trans Blot Instruction Manual
	3.03g Tris

14.4g glycine

200ml MeOH

dH2O to 1L

DON’T pH!
	30.3g Tris

144g glycine

dH2O to 1L

Add MeOH when diluting

DON’T pH!
	30.3g Tris

576g glycine

dH2O to 4L

Add MeOH when diluting

DON’T pH!

	Protein with isoelectric point btw 8.3 and 9.2:

48mM Tris, 39mM Glycine, 20% v/v Methanol, pH 9.2
	5.82g Tris

2.93g glycine

200ml MeOH

dH2O to 1L

DON’T pH!
	
	

	Protein with isoelectric point btw 9.2 and 9.9:

10mM NaHCO3, 20% Methanol, pH 9.9
	0.84g NaHCO3
0.318g NaCO3
500ml dH2O

200ml MeOH

dH2O to 1L

DON’T pH!
	
	


Pros/Cons of adding MeOH and SDS

- 20% MeOH: (p.206 of (Bollag et al., 1996))

- Pros:   Improves protein binding to nitrocellulose (Alcohol increases SDS-protein binding to nitrocellulose) and decreases heating (evaporation)
- Cons  Decreases elution efficiency from gel. (alcohol decreases the pore size of the gel)
- 0.1% SDS: (p.206 of (Bollag et al., 1996)
- Pros:   Improves transfer efficiency from gel

- Cons:  May reduce ability of nitrocellulose to bind protein
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