
p- dimensional 
electrophoresis



The letter “P” indicates  π,  the mathematical transcendental (and 
thus irrational) constant π ≈ 3.14159…, the ratio of 

a circle's circumference to its diameter in Euclidean geometry 

2-PE 2-DE

Radial Gels (2-PE)    and    Cartesian 
Gels (2-DE)



2-Dimensional Electrophoresis Based Proteomics: Cartesian method

FIRST 
DIMENSION:
Proteins 
separation 
according to 
charge (pI)

SECOND 
DIMENSION:
Proteins 
separation 
according to 
relative mass 
(Mr)

Creation of 2D map

MAP ANALYSIS: 
Differentially expressed spots

Spots excision and 
protein digestion

MS and MS/MS analysis 
(MALDI-TOF-TOF, 
nanoHPLC-ESI-IT):
Unreveal protein identity

MOLECULAR 
MARKERS OF THE 

BIOLOGICAL 
PROCESS



Poor reproducibility 

Spot overlapping

2-DE LIMITS:

Proteins with near pI 
are likely to overlap 

in the second 
dimension 

Variability of the migration along the y axis 



RADIAL- TWO DIMENSIONAL ELECTROPHORESIS: 2-PE

What is 2-PE?

It is a separation technique recently developed (Milioni 
et. al, 2010 and 2012) that has the purpose to improve 

the separation in the second dimension 

ü  1° dimension Classic isoelectrofocusing as 2-DE



Put the washer 
between the 

glasses

2

ü  2° dimension RADIAL ACRYLAMIDE GELS

1

washer

Upper glass

Lower glass

Polimerization chamber

Put the glasses in 
the polimerization 

chamber

3

Puor the acrylamide solution in the 
polimerization chamber

4

Remove the washer after tha 
polimerization

5

Polymerization of radial gels

RADIAL- TWO DIMENSIONAL ELECTROPHORESIS: 2-PE



The lines of force of the electric field are determined by concentric and circular electrodes

Since the protein spots with pI, close but not equal, are moved by divergent lines of force, their 

resolution increases during the radial separation  of a factor that is directly proportional to 

the distance of migration 

pI Mr (kDa)

pI

Mr (kDa)

What is the advantage of radial gels? 

RADIAL- TWO DIMENSIONAL ELECTROPHORESIS: 2-PE



2-PE vs 2-DE
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2-PE: 24 replicate maps

2-DE: 24 replicate maps



2-PE vs 2-DE

ü Increase in resolution



2-PE vs 2-DE

üIncrease in resolution 



1

Interface 6 strips on the same gel

Increase in reproducibility

POTENTIALS OF 2-PE MAPS

2 Concentric and divergent lines of force in electric field in 2° dimension 

Increase in 
resolution



In conclusion…

Advantages of 2-PE vs 2-DE:

ü Increase in reproducibility
ü Increase in resolution
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