
 
 

Phos-tag Acrylamide  FAQ 

 Phos-tag Acrylamide AAL-107, manufactured by Nard Institute, Ltd.
10 mg (Wako Catalog No. 304-93521) 

       2 mg (Wako Catalog No. 300-93523 ) 
Please visit the Wako Online Catalog to see further product information: www.e-reagent.com 

 

 

················································································································· 

(i) General 

Q. What can Phos-tag Acrylamide do? 

A. It can detect phosphorylated and non-phosphorylated proteins as different bands in SDS-PAGE without using RI.  It can also separate 

isoforms of different numbers and positions of phosphorylated sites.  After separation, the gel can be utilized for western blotting and 

mass spectrometry. 

 

Q. How does it work? 

A. A phosphorylated protein migrates with its phosphate group trapped in the divalent metal ion in Phos-tag.  This slows the migration 

speed and the protein is separated. 

It is also called phosphoprotein affinity. 

 

Q. How is it used? 

A. It is simply to add this product and manganese chloride (MnCl2) to an acrylamide solution in the preparation of gels for SDS-PAGE.  

Polymerization takes slightly more time than SDS-PAGE. 

 

Q. How many tests can be performed with a 10-mg package product? 

A. It depends on the concentration used.  For example, about 100 plates at 20 μM, about 40 plates at 50 μM, and about 20 plates at 100 μM 

(when gels 1 mm in thickness, 9 cm in width and 7.7 cm in length are prepared from 10-mg packaged product) 

················································································································· 

(ii) Preparation of reagents and gels 

Q. What reagents and apparatuses do we need apart from this product? 

A. Manganese chloride (MnCl2) is needed (used as 10 mM solution).  Other reagents and apparatuses are common to those in the ordinary 

SDS-PAGE. 

 

Q. How long can the solutions in methanol and in water be stored? 

A. No remarkable decline in performance has been reported for 6 months by refrigeration under protection from light.  They seem to be 

storable for 1 year without any issue according to the doctors who are using the product. 

 

Q. I have experienced clouding of Phos-tag when I prepared a solution as described in the protocol.  Is it alright? 

A. No problem at all.  Clouding is attributed to methanol.  The solution becomes clear on standing for a while. 

 

Q. Does Phos-tag dissolve in water alone? 

A. It is soluble in water, though it takes more time compared to dissolution in water containing methanol.  If it does not dissolve completely, 
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centrifuge the solution and use the supernatant. 

 

Q. Does ATP in a phosphorylated reaction solution affect electrophoresis? 

A. ATP had no particular effect at 2.0 mM.  The limit of use has not been investigated yet. 

················································································································ 

(iii) Separation 

Q. Does Phos-tag affect the distance of migration of non-phosphorylated proteins? 

A. Migration of non-phosphorylated proteins is also slowed down.  The distance of migration is reduced with the increase in the 

concentration of Phos-tag. 

 

Q. What protein markers can we use? 

A. A recombination product of the target protein is recommended.  Prepare such marker protein using Escherichia coli, etc. and use it as a 

negative control for phosphorylation.  It is used because the distance of migration in Phos-tag SDS-PAGE is not dependent on the molecular 

weight.  A prestaining marker is not preferred because it affects other lanes as well. 

If a commercially available molecular weight marker is used, dissolve a powder product in the sample buffer.  However, it cannot be used 

as a molecular weight marker because Phos-tag SDS-PAGE is not dependent on the molecular weight.  It is used simply to confirm proper 

functioning of Phos-tag SDS-PAGE from the distance of migration, or as a marker for the range of transfer on to a membrane in the 

subsequent western blotting.  A product recommended as a protein marker is under investigation now. 

 

Q. How large protein (kDa) can the product separate? 

A. A phosphorylated protein of 350 kDa has actually been separated (20 μM Phos-tag, 3% acrylamide + 0.5 % agarose). 

Reference: Proteomics, 9, 4098-4101 (2009), E. Kinoshita, E. Kinoshita-Kikuta, H. Uchijima, and K. Koike 

 * Agarose was added to strengthen the gel. 

················································································································· 

(iv) Staining 

Q. In addition to CBB staining, is it possible to perform silver staining, fluorescent staining and negative staining of the gel? 

A. Yes. 

[References] Silver Stain 2 Kit Wako (Wako Cat. #291-50301; 10 sheets), Silver Stain Kit wako (Wako Cat. #299-13841; 10 sheets);  

Negative Gel Stain MS Kit (Wako Cat. #293-57701; 20 tests) 

 

Q. Can the phosphorylated protein be assayed? 

A. It can be assayed from the band intensity by the use of a quantitative staining (such as CBB).  A product such as “Quick-CBB PLUS” is 

recommended. 

   [Reference] Quick-CBB PLUS (1 L: Wako Cat. #178-00551; 250 mL: 174-00553) 

················································································································· 

(v) Separation 

Q. What causes distortion of bands and how can they be dealt with? 

A. Cause (i) Prestaining marker: Not only the lane of the marker but also the sample lane may be affected 

(due to a difference in the salt concentration among lanes).  This marker should not be used. 

Cause (ii) Contaminants: EDTA (Mn2+ is chelated), inorganic salts, surfactants, etc. cause distortion or tailing of bands.  Remove these 



by precipitation or dialysis with TCA. 

Cause (iii) Blank lanes: Distortion is likely to occur.  Apply the same amount of the sample buffer as the sample in blank lanes. 

 

Q. How can the concentration of Phos-tag be decided? 

A. [Cell lysate] Perform electrophoresis with Phos-tag: 5 to 25 μM (see the protocol) and 0 μM (control) followed by the western blotting.  

If the target protein is present in a trace amount, try the test at a high concentration (e.g., 100 μM). 

[Purified protein] Change the concentration stepwise in the range from 20 μM to 100 μM and determine the optimal concentration. 

[Common] Check also the concentration of acrylamide according to necessity.  The target concentration is 6% for a protein not less than 60 

kDa and 8% for that not more than 60 kDa. 

 

Q. Does a high concentration of Phos-tag result in good separation? 

A. Generally speaking, good resolution is obtained at a higher concentration 

(example of α- casein in the left graph). 

However, as the migration speed slows down at a high concentration,  

good resolution may be obtained at a low concentration provided that 

the electrophoresis time is the same (example of ovalbumin in the right 

graph). 

Please determine an optimal concentration of Phos-tag starting from a low concentration. 

−: Phosphorylated protein 

+: Non-phosphorylated 

 protein (AP-treated) 
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(vi) Western blotting 

Q. The tank method is recommended in the western blotting.  Is it possible to use the semi-dry method? 

A. Yes, it can be used. 

 

Q. Is it possible to transfer the plate onto the membrane as it is after Phos-tag SDS-PAGE? 

A. Elimination of Mn2+ is required.  The transfer efficiency decreases without its elimination.  After the electrophoresis, shake well the 

plate in the transfer buffer containing 1 mM EDTA (10 minutes).  Please refer to “Hint for Western Blotting” in the protocol. 

················································································································· 

(vii) Others 

Q. Can we perform mass spectrometry directly after Phos-tag SDS-PAGE? 

A. Yes.  No special procedure is needed. 

 

Q. Can we use the product in a precast gel by mixing in a sample solution? 

A. No you cannot. 

 

 


