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	StaNDARD OPERATING PROCEDURE


 Western Blotting

Edited version. S.James, 19/09/12
Buffer preparation

4 X SDS samples buffer (Laemmeli buffer):







For 10ml



4% SDS



0. 8g 



20 % (-mercaptoethanol 

2 ml



40 % glygerol


4 ml



125 mM Tris Hcl pH 6.8

0.3 g 



dH2O to 10 ml 


(pH to 6.8)



0.008 % bromophenol blue
0.8 mg



keep at room temperature

Running Buffer: 25mM Tris, 192mM Glycine, 0.1% SDS



10X Running Buffer 

For 1l

For 5l


Tris



30.25 g

151.5 g


Glycine 



144.2 g

720 g


SDS



10 g

50 g



(should be pH 8-9; no not adjust pH)


keep in fridge

Transfer Buffer: 25mM Tris, 192mM Glycine, 20% methanol







For 2 l

For 3 l
Tris



6.06 g

9 g


Glycine



28.8 g

43.2 g


Add dH2O


800ml

1200 ml


Methanol


400ml

600 ml


Add dH2O


800ml

1200 ml (to correct volume)


Keep in fridge


TBS-T: 20mM Tris, 137mM NaCl, 0.1% Tween-20



10X TBS-T  


For 1 l


Tris 



24.2g



NaCl



80.0g



make up to 900ml with dH2O



Tween-20 


10ml



Adjust pH to 7.5



add dH2O to 1000ml



keep in fridge

Resolving gel buffer:  1.5 M TrisHCl pH 8.8, 0.4% SDS







For 200 ml



Tris



36.6 g




SDS



0.8 g



pH to 8.8 with HCl, and add dH2O to 200 ml



Store in fridge

Stacking gel buffer:  0.5 M Tris HCl pH 6.8, 0.4% SDS







For 100 ml



Tris



6 g




SDS



0.4 g



pH to 6.8 with HCl, and add dH2O to 100 ml



Store in fridge

Gel Preparation

For most proteins a 10% acrylamide resolving gel should be used. For optimal separation of very large or very small proteins, respectively a lower or higher percentage acrylamide gel can be used.


Fix glass plates in holders. Use 1.5 mm gel thickness plates. Check they don’t leak by adding some water first, leaving for a while then pouring off.

Prepare gels minus APS and TEMED (these make the gel set) 

Mixes below should make enough for 2 X 1.5 mm thick gels

	
	7.5 % resolving
	10 % resolving
	12.5 % resolving
	15 % resolving 
	5 % stacking

	dH2O
	10 ml
	8.4 ml
	6.6 ml
	5.0 ml
	6.2 ml

	Resolving/stacking gel buffer
	5 ml
	5 ml
	5 ml
	5 ml
	2.5 ml

	Protogel (30% Acrylamide)
	5.0 ml
	6.6 ml
	8.4 ml
	10 ml
	1.3 ml

	10 % APS *
	100 µl
	100 µl
	100 µl
	100 µl
	50 µl

	TEMED
	20 µl
	20 µl
	20 µl
	20 µl
	10 µl

	Approx size range 
	50 – 250 kDa
	30 – 150 kDa
	20 – 100 kDa
	10 - 75 kDa
	


* Make up fresh each time – 0.05 g APS + 0.5 ml dH2O
Add TEMED and APS to resolving gel mix and pour into plates straight away (~8 mls / gel). Add layer of 50% methanol on top of gel to remove bubbles and leave for ~30min.

Prepare stacking gel excluding TEMED and APS. 

Remove methanol, add TEMED and APS, pour in gel to top of plates and place comb in gel.  Leave to set for ~20min

When the stacking gels have set, gently remove the combs and any polymerised acrylamide above the smaller plates. Fill wells with 1X running buffer and remove to wash out wells.

Assemble plates on the buffer chamber, place in the tank and fill inner chamber to the top with 1X running buffer. Fill tank with 1X running buffer to at least 1cm above the bottom of the gels.

Sample preparation
Mix samples of equal protein quantity (10-20 µg / well)  3:1 with 4X loading buffer and boil for 5 minutes (~95°C; can use heat block or PCR machine with heated lid if no one else is using it!).

Load samples into wells, and run gel. 

Running conditions:
Biorad recommend 200V for 45 minutes – but this is seriously high voltage, and you’ll get better separation if you run slower and longer. Try starting off around 70- 130V. When the loading dye hits the resolving gel, turn up the voltage to 160V maximum (if you need the gel to keep going while you’re in meetings or otherwise, it’ll be fine leaving it at around 70V for up to 3 hours). In general, stop when your loading dye just runs off the gel (this is variable depending on the size of your protein of interest).

Transfer

Cut nitrocellulose membrane (8x7cm) and soak in 100% methanol for ~30sec. 

Place membrane, fibre pads and filter paper (cut to size of filter pads) to Transfer Buffer and leave to equilibrate.

Separate the gel plates and cut off the stacking gel.
Onto the black half of the transfer cassette place fibre pad, filter paper, gel (after removing stacking gel), membrane (cut to size with a scalpel), filter paper and fibre pad (Use filter paper to support gel while moving).  

Close cassette and place into electrode card in tank.  Put a flee and an ice-pack in the tank. Fill tank with transfer buffer until cassettes are submerged. Transfer at 200 mA for 1 hour with continuous stirring. Keep an eye on the Amperes -> tend to go up during blotting.

Blocking

After transferring, remove the membranes and check whether ladder is visible. Always keep the side of the membrane that faced the gel up. Rinse membrane in TBS-T, and put in TBS-T with 4% marvel for ≥1 hour with shaking.

Incubations with primary and secondary antibodies
Make primary antibody dilutions (check data sheets) in TBS-T with 4% marvel. 5ml is enough for 1 membrane. Incubate membrane for 1 hour rotating in heat-sealed plastic bag at room temperature, or overnight at 4°C.

Rinse membrane 1 time and wash 3 times for 5 minutes in TBS-T

Choose HRP-labelled (horse radish peroxidase) secondary antibody that recognises the primary antibody and dilute in TBS-T with 4% marvel. Incubate for 1 hour rotating in heat-sealed plastic bag at room temperature.

Rinse membrane twice and wash 6 times for 5 minutes in TBS-T

Enhanced ChemiLuminescence detection

Drain blots and place gel face up on parafilm/plastic bag. Add 2ml/ whole membrane ECL reagents (premix 1ml of each after equilibrating to room temp) evenly over the surface. Leave to incubate for 1 min (ECL) or 5 mins (ECL prime). Transfer the membrane, draining off the ECL, into a plastic bag (no need to seal in). View using the Genescan software and geldoc system in the protein production lab. 
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