
Staining and Drying Acrylamide Gels

- Standard Coomassie stain procedures detect as little as 100ng, whereas silver stain can detect down to 2ng of protein in a single band (Bollag et al., 1996).

- The most likely cause of high background staining are dirty glass plates, contaminated acrylamide solution or dirty water.

- To increase staining, can combine Coomassie and silver stains. 

- Shrinking of the gel traps proteins within the gel and reflects a decrease in its hydration. Alcohols, usually methanol but sometimes ethanol, are used dehydrate the gel.

	Coomassie Solutions 

	Fix & Stain
	0.1% Coomassie

45% MeOH

45% dH2O

10% Acetic acid
	· 1.0g Coomassie Blue R-250 

· 300ml dH2O

· 450ml methanol

· 100ml acetic acid

·  dH2O to 1L

	Destain & Storage


	45% MeOH

45% dH2O

10% Acetic acid
	· 450ml methanol

· 100ml acetic acid

· dH2O to 1L


Coomassie Blue Stain: (2hrs-O/N)
- Coomassie stain was first used to stain proteins in 1962 (Fazekas de St.Groth et al., 1963) and on PAGE in 1965 (Meyer and Lamberts, 1965).  

- Acids are used to increase Coomassie binding, Coomassie binds preferentially to positively charged amino acids (Tal et al., 1985).

- Steps:
· Transfer gel from cassette directly to ~40ml of Fix & Stain solution
· Cover and rock for at least 1hr
· Remove excess stain with several changes of Destain & Storage solution (include a rolled up Kimwipe to soak up stain)
· Store at 4˚C in Destain & Storage solution, storage in water or other solutions with little or no alcohols will swell the gel and potentially lead to loss of protein. 

Silver Stain: (<2hours)
- Silver stain of PAGE was developed by Merill et al (Merril et al., 1979;Merril et al., 1981a;Merril et al., 1981b)
	Silver Stain Solutions 

	Fix


	50% MeOH

10% acetic acid
	· 100ml of methanol 

· 80ml of dH2O

· 20ml acetic acid

	Transition
	5% MeOH

7% acetic acid
	· 176ml of ddH2O

· 14ml of acetic acid

· 10ml of methanol

	Reduction
	
	· 100ml of dH2O

· 32μl of 0.1M DTT

	Silver Stain
	
	· 0.10g of silver nitrate (Fischer, #S181-100) 

· 100ml of dH2O

	Developer
	
	· 200ml ddH2O 

· 6g of Na2CO3 (Sodium Carbonate, NOT sodium bicarbonate) 

· 100μl of formaldehyde solution (Fischer, #F79-500) 


- Can make solutions as you go, in a single 250ml cylinder that is rinsed out each time with dH2O.

- Steps:
· Prepare Fix
· Incubate in Fix for 15min, meanwhile prepare Transition solution

· Incubate in Transition solution for 15min, meanwhile prepare Reduction solution 
· Wash 2x 5min with dH2O

· Incubate for 15minutes in DTT/ dH2O, meanwhile prepare Silver Stain solution:

· Incubate in Silver Stain solution for 20minutes, meanwhile, prepare Developer solution:

· Set aside 5g of citric acid (Acros, #12491-0010) in a weigh boat

· Pour off Silver Stain solution

· Rinse once rapidly with ddH2O

· Rinse once rapidly with 100ml of Developer solution

· Incubate with the other 100ml of Developer solution

· When appropriate staining, add the 5g of citric acid directly to developer bath

· Wash the gel several time with dH2O

Gel Drying: (~1hour)
· Optional: to obtain a more flexible gel, incubate in 10% glycine for 10min

· Carefully place gel on Whatmann paper

· Cover with plastic wrap

· Place on bed with cover

· Turn pump on

· Set temperature to 60°C 

· Set timer for 1hour

· Form a seal by engaging pump and pushing out any remaining bubbles
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