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Section XII: Isoelectric Focusing of Proteins on Agarose Gels

In This Section

Introduction	 178
Preparation of Agarose Isoelectric Focusing Gels	 179
Running Agarose IEF Gels	 182
Staining Proteins in Agarose IEF Gels	 184
Press Blot Transfer of Proteins  
from Agarose IEF Gels	 188
Preparative Isoelectric Focusing	 189
Immunofixation/Immunoperoxidase  
or Autoradiography	 190
Direct Tissue Isoelectric Focusing	 191
Resolution Reference Guide	 192
References	 194

Is
oe

le
ct

ric
 F

oc
us

in
g 

of
 

Pr
ot

ei
ns

 o
n 

Ag
ar

os
e 

Ge
ls

1-800-638-8174	 www.lonza.com/research

















194

Section XII: Isoelectric Focusing of Proteins on Agarose Gels
Resolution Reference Guide — continued
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Isoelectric Focusing of 
Proteins on Agarose Gels

Phenomenon  IEF Band Appearance Possible Causes Remedy
Condensation inside chamber •   Inefficient cooling •    Adjust coolant temp. to 10° C.

•   Voltage/power setting too high •    Adjust to 1W for 1st 10 min.   25W limiting 
thereafter (pH 3-10 e.g.).

•   Salt in sample •   Desalt sample.
•   Humid ambient conditions •   Place humectant cartridge or desiccant 

tray in chamber.
Get thinning
 • at electrode •   Improper electrolyte solution •   Check electrolyte solution.

 • near of point of application •   Sample overload •   Decrease sample concentration.

 • generalized •   Get left out of cassette too long under low 
humidity conditions

•   Leave gel in cassette until ready to use or 
place in humidity chamber.

Uneven pH gradient/pH gradient 
different than stated for ampholyte used • Incorrect calibration of pH electrode •   Check pH electrode.

• Get overfocused—excessive gradient drift •   Do not exceed time required to form a 
linear pH gradient.

•   Impure distilled water in sample or  
electrolyte solutions

•   Check water for heavy metals or ionic 
contaminants.

•   Incorrect electrolyte solution •   Check solution.

pH gradient is not linear •   Insufficient run time •   Use IsoGel® pl markers to check progress. 
Measure pH gradient before removing gel.

pH gradient not attaining upper limits •   Overfocusing •   Decrease runtime.
•   pH measurements may be wrong •   Use surface pH electrode.

pH range shifted toward cathode •   Cathodal drift (entire gradient shifts  
towards cathode)

•   Reduce run time (as much as possible) to 
attain desired gradient profile.

Current increases with time •   Electrodes applied at the wrong  
ends of the gel

•   Use recommended anolyte/catholyte 
solution.

•   Apply (+) electrode to anode. (-) 
electrode to cathode.

•   Reverse polarity

Diagonal band migration •   Uneven electrode contact •   Apply electrodes evenly on wicks.

•   Too much pressure on electrodes •   Adjust for light but firm contact.
•   Uneven electrode placement •   Ensure electrodes are parallel and 

perpendicular to the sample migration.

Lateral band migration •   Air pocket(s) trapped beneath mask •   Press gently to expel before sample 
applied.

•   Too much sample applied to applicator mask •   Reduce sample volume, increase sample 
concentration.

•   Sample mask left on too long/ not long enough •   Remove mask after 10 minutes at 1 watt.

Sample “focuses” at wrong position •   Run incomplete •   Allow longer focusing time.
•   Sample unstable at pH of application •   Use alternative application site.

•   Removal of ligands during focusing •   Check protein for this possible 
characteristic.

•   Formation of complex aggregate •   Use urea to treat sample.

A supposedly “pure” sample focuses as 
multiple bands

•   Sample exists in various states of oxidation •   Pretreat sample accordingly.

•   Sample disassociates into subunits •   Natural phenomenon.

•   Sample has become denatured •   Check procedures used to prepare sample.

High background stain •   Residual ampholytes in gel •   Follow recommended press blot 
procedure.

•   Extend time of fixing, rinsing and 
destaining.

•   Concentration of stain too high •   Reduce concentration.
•   Stain is old •   Make fresh stain and be sure all dye is in 

solution.
•   Gel allowed to settle in bottom of staining dish •   Float gel side down in stain for 15-30 

minutes.
Delamination (peeling) of gel from film 
support on staining after drying

•   Residual fixative in dried gel •   Follow recommended press blot/rinsing 
procedure.
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