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Product Description 
Isoelectric Focusing (IEF) is a highly sensitive 
electrophoretic technique, which separates proteins 
according to their Isoelectric Points (pl). IEF provides a 
degree of resolution not attainable by most other charge 
separation procedures.  This high degree of resolution 
may also be attained on a preparative scale. 
 
A method of pl calibration is necessary in order to fully 
utilize IEF.  Most calibration techniques are tedious (e.g. 
gel sectioning) or expensive (e.g. use of a pH surface 
electrode), and often are not reproducible.  However, by 
using a series of markers with well-defined Isoelectric 
Points, a standard curve can be easily obtained. 
 
Sigma Isoelectric Focusing Kit (Stock No. IEF-M1A) 
consists of individual proteins with well-defined 
Isoelectric Points, a vial containing a mixture of the 
proteins and a vial containing a marker dye.  The protein 
mixture forms evenly spaced, distinct bands over the 
designated pH range.  To ensure stability, the markers 
are lyophilized and stored below 0 °C. 
 
Sigma’s Isoelectric Focusing Kit is satisfactory for use on 
a flat bed apparatus with two commonly used brands of 
ampholytes: Ampholine® 5 and Pharmalytes® .6  The 
markers have not been qualified for use in gels 
containing urea. Preliminary trials may be necessary for 
use with other systems. 

Components  
This kit contains one vial each of the eight individual 
proteins listed below, one vial of Methyl Red pl marker 
3.8 and one vial of IEF Mix 3.6-9.3.   
 
 pl (20-24 °C) Product No.    

Amyloglucosidase 3.6  A 2910 
from Aspergillus niger 
 
Trypsin Inhibitor 4.6  T 1021 
from Soybean 
 
β-Lactoglobulin A 5.1  L 5137 
from Bovine Milk 
 
Carbonic Anhydrase II 5.9  C 6403 
from Bovine Erythrocytes 
 
Carbonic Anhydrase I 6.6  C 6653 
from Human Erythrocytes 
 
Myoglobin from 6.8  M 9267 
Horse Heart 7.2 
 
Lectin from 8.2  L 1277 
Lens culinaris 8.6 
 8.8   
 
Trypsinogen from 9.3  T 1146 
Bovine Pancreas* 
 
Methyl Red (Marker Dye) 3.8  M 5768 
 
IEF Mix    3.6-9.3 3.6-9.3 I 3018 
 
*NOTE: A second trypsinogen band (pl approximately 
9.1) may appear on focusing. 



Preparation of marker mixtures and protein sample  
solutions 
1. IEF Mix 3.6-9.3 (Product No. I 3018) 

Dissolve the IEF Mix in 0.250 ml of deionized water. 
Allow 5 minutes for the proteins to completely 
dissolve.  The mixture may be stored frozen for up to 
6 months after reconstitution.  A slight haze, which 
has no effect on protein focusing, may be seen after 
reconstitution. 

 
2. Individual Markers 

Dissolve each vial of individual markers: Dissolve 
Product No. L 1277 in 0.25 ml of deionized water 
and each of the remaining markers in 0.5 ml of 
deionized water.  This will provide stock solutions of 
approximately 4 mg/ml. These solutions need to be 
diluted for use as individual markers or combined to 
prepare a marker mixture best suited for the pH 
range being studied. In either case, the 
recommended final protein concentration should be 
in the range of 0.4-0.6 mg protein/ml except for 
L 1277 which is 0.8-2.0 mg/ml. Individual protein 
markers should be used in conjunction with at least 
2 or 3 other markers as part of a standard curve.  
Lectin from Lens culinaris and β-Lactoglobulin A will 
be hazy upon reconstitution. This in no way affects 
the electrofocusing and results in an insignificant 
loss of protein. 

 
The marker dye included in each kit is 1.5-2.0 mg of 
Methyl Red HCI.  Dissolve the dye in 1.0 ml of 
deionized water to obtain a solution that may be 
applied directly to the gel without further dilution. 

 
The marker dye should be run in a separate lane 
because some proteins may bind the dye and alter 
its banding pattern. Methyl Red will be light yellow 
on the cathodic side (suggested area of application) 
and will turn pink as it focuses in the acid range. 

3. Sample Protein Solutions 
Protein samples to be tested should be dissolved in, 
or dialyzed against, deionized water. The final 
protein concentration should be in the range of 0.4-
1 mg/ml. For optimum result it is recommended for 
protein to be free of salt, but if salt is required to 
dissolve the protein, a 1% Glycine solution or a 
(1:30) dilution of Pharmalyte® or Ampholine® may be 
used to help solubilize the protein. 

 
Calculations for Wide Range Electrofocusing 
1. Using graph paper or a rule, determine the 

migration distance of each band from the anode. 
2. Plot the pl values of the standards vs. migration 

distance to obtain a standard curve. 
3. The pl value of the sample protein can be 

determined from its migratory distance and the 
standard curve. 
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Sigma brand products are sold through Sigma-Aldrich, Inc. 
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications.  Purchaser 

must determine the suitability of the product(s) for their particular use.  Additional terms and conditions may apply.  Please see reverse side of 
the invoice or packing slip. 


