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Detection of proteins and nucleic acids migration by polyacrylamide gel electrophoresis and silver staining 

are now being highlighted as one of the most sensitive staining methods. However the original silver staining 

method is not necessarily easy to work and takes a long-time to complete. 2D-SILVER STAIN-II is an improved 

reagent kit developed to provide simple and fast staining.

【 I 】Background

1 ) Rapid staining results in a short time after electrophoresis

2 ) Staining with higher sensitivity

     For Proteins:  50 to 100 times more sensitivity than CBB staining

     For Nucleic Acids: 50 to 100 times more sensitivity than EB staining

3 ) Simple preparation and simple operation

4 ) No use of materials such as heavy metals which need to be controlled by regulations.

5 ) Staining process can be stopped any time during development for desired chromatic figures.

【 II 】Features

2D-SILVER STAIN II is applicable to the detection of proteins and nucleic acids subjected to polyacrylamide 

and SDS-polyacrylamide slab gel electrophoresis.

【 III 】Applications

【 IV 】Components

Reagents

Fixing Reagent

Pretreatment reagent

Staining Solution A

Staining Solution B

Concentrated developer

Stopper

Main Ingredients

Thiourea

Dithiothreitol, Glutar-aldehyde, Thiourea

Silver nitrate

Ammonium hydroxide, Sodium hydroxide

Citric acid, Folmaldehyde, Sodium thiosulfate

Citric Acid

Volume

100 ml x 1

100 ml x 1

100 ml x 1

100 ml x 1

100 ml x 1

100 ml x 1
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For Protein Staining, in addition to the reagents supplied with the kit, the following materials are required.

1 ) Methanol

2 ) Acetic Acid

3 ) Deionized water (less than 10 -6 mho conductivity)

4 ) Measured cylinder

5 ) Flat-bottommed tray for developing gels

6 ) Measuring pipette

Prepare the following solutiosn just before staining the gel. The volume of reagents use for preparation shown belowis based on 

teh size of 140 mm x 140 mm x 1.0 mm slab gel. Fro any different sizes of slab gels, the voulme of reagents should be prepared in 

proportion to the size of the gel to be used.

【 V 】Procedures

Fixing solution I

Mix 100 ml of methanol and 20ml of acetic acid with 80ml of deionized water. Stir and use the mixture 

as fixing solution I. 

Fixing solution II 

Mix 60 ml of methanol, 20 ml of acetic acid and 10ml of 1 Fixing Reagent with 110 ml of deionized water. 

Stir and use the mixture as fixing soultion II. 

Pretreatment solution

Mix 100 ml or methanol, 10 ml of 2 Pretreatment Reagent and 90ml of deionized water. 

Stir and use the mixture as pretreatment solution

3

2

1

Silver staining solution

Mix 10ml of 3.) Staining Solution A and 10 mL of 4.) Staining Solution B and stir. Then add 180ml of deionized water 

and stir. Use the mixture as silver staining solution.

4

Developer 

Add 10 ml of 5.) Concentrated Developer to 190 ml of deionized water and stir. 

Use the mixutre as the developer

5

【 V-1 】 Preparation of Reagents

【 V-2】 Staining Procedure

Soak the gel in fixing solution I in a clean flat-bottomed 

tray and shake it for 10 minutes. 
1 Sample: protein  gel < 1 mm

Fixing solution I: 200 ml
Gel

10 min

Aspirator

Fixing solution II: 200 ml

15 min

Remove the solution, and then pour 200 ml of 

fixing solutionⅡ to the tray and shake it for 

15 minutes.

2
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Remove the solution, and then pour 200 ml of 

pretreatment solution to the tray and shake it 

for 10 minutes.

3

Remove the solution, and then pour 200 ml of 

the deionized water to the tray and shake it 

for 5 minutes.

4

Remove the solution, and then pour 200 ml of 

silver staining solution to the tray and shake it 

for 15 minutes

5

Remove the silver staining solution into a container. 

Immediately add 2-3 ml of concentrated hydrochloric 

acid to the waste solution to convert the silver into silver 

chloride (This procedure must be followed accurately). 

Pour 200 ml of deionized water to the tray and shake it 

for 2 minutes and then remove the water. 

Repeat this step 3 times. 

6

Pour 200 ml of developer to the tray and shake it well7

When appropriate chromatic figures are obtained, 

pour 10 ml of 6.) Stopper solution to the same tray and 

shake it for a moment

8

Leave it for about 10 minutes and then wash the gel 

with deionized water two or three time and keep it. 
9

Stopper: 10 ml

Developer: 200 ml

Wash the gel with deionized 

water three times.

Deionized water : 200 ml

2 min. x 3

Aspirator

Aspirator

Silver staining solution: 200 ml

Aspirator

Pretreatment  solution: 200 ml

10 min

Aspirator

Deionized water: 200 ml

5 min

Aspirator



Product Manual

[Outside Japan]  e-mail: export@cosmobio.co.jp     Phone: +81-3-5632-9617     Fax: +81-3-5632-9618 [Outside Japan]  e-mail: export@cosmobio.co.jp     Phone: +81-3-5632-9617     Fax: +81-3-5632-9618

www.cosmobio.com www.cosmobio.com

Product Manual
2D-SILVER STAIN-II
Cat. No. DCB-423413

4

◆ As the silver staining solution produces explosive silver amide when left to stand, the solution must be treated with hydrochloric acid or 

sodium chloride to convert the silver into silver chloride (See Procedure 6.)

◆ Since Staining Solutions B among the components of 2D-Silver Stain-II, contains ammonium hydroxide and sodium hydroxide as an 

alkali substance respectively, take care to prevent them from contacting the eye and the skin. In case of eye contact rapidly wash the eye 

with flowing water, and consult a doctor. In case of contact with the skin and clothes, rapidly wash away with water, and consult a doctor if 

inflammation occurs.

◆ Staining Solution A and other components may also cause a stimulus to the mucous membrane and the skin. In case of contact with the 

eye, skin, and clothes, rapidly wash away with water, and consult a doctor if inflammation should be caused.

◆ Addition of the silver staining solution to the sample gel may color or make turbid the solution. Such coloration and tubidity do not affect 

the stain. (See Procedure 5.)

◆ Deionized water or distilled water of less than 10 -8 mho conductivity is recommended.

◆ The tray to be used for the staining should be clean and have a smooth surface.

◆ When a sample gel stained by the CBB staining is to be subjected to the silver staining, the sample gel should be washed with deionized 

water thoroughly. (3 hours or longer while changing deionized water several times prior to the silver staining.)

◆ Care should be taken not to damage the gel during operation.

◆ Care should be taken to see that the gel may not come out of the surface of solution.

◆ Use a pair of disposable gloves in staining operation not to touch the gel.

◆ If a proper shaker is not available, shake the tray by hand.

◆ The sensitiviey of a gel thicker than 1mm declines somewhat as compared with a thinner gel.

◆ Keep the reagents in a tightly closed container and refrigerated, and use within 6 months after unsealing.

◆ Use the reagents in a tightly closed container adn refrigerated, and use within 6 months after unsealing. 

◆ Use the reagents (methanol, acetic acid) of superior quality

Enough to stain 10 slabs of gels (140 mm x 140 mm x 1.0 mm)

The kit should be stored in a dark place at 2-10°C

The term of validity: Printed on the package.
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