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

The letter “P” indicates n, the mathematical transcendental (and
thus irrational) constant it = 3.14159..., the ratio of
a circle's circumference to its diameter in Euclidean geometry



2-Dimensional Electrophoresis Based Proteomics: Cartesian method
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2-DE LIMITS:

SPoar reproducibility

Variability of the migration along the y axis
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RADIAL- TWO DIMENSIONAL ELECTROPHORESIS: 2-PE

What is 2-PE?

v 1° dimension

—)

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

Classic isoelectrofocusing as 2-DE
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RADIAL- TWO DIMENSIONAL ELECTROPHORESIS: 2-PE

“ 2° dimension ‘ RADIAL ACRYLAMIDE GELS

Polymerization of radial gels
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RADIAL- TWO DIMENSIONAL ELECTROPHORESIS: 2-PE

What is the advantage of radial gels?

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

Mr (kDa)

Since the protein spots with pl, 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



2-PE vs 2-DE

2-PE: 24 replicate maps




2-PE vs 2-DE

“ Increase in resolution




2-PE vs 2-DE
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POTENTIALS OF 2-PE MAPS
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rface 6 strips on the same gel

Increase in reproducibility

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

ntages of 2-PE vs 2-DE:

ncrease in reproducibility

“ Increase in resolution
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Polar electrophoresis: shape of two-dimensional maps is as important as size.

Department of Medicine, University of Padova, Padova, Hftaly.

Abstract

The performance of two-dimensional electrophoresis in conventional gels in Cartesian coordinates (2-DE) vs. polar coordinates (2-PE) is here
evaluated. Although 2-DE is performed in much longer Immaobiline gels in the first dimension (17 cm) vs. barely 7-cm in 2-PE, an equivalent resolving
power is found. Moreover. due to the possibility of running up to seven Immobiline strips in the radial gel format. the reproducibility of spot position is
seen to be higher, this resulting in a 20% higher matching efficiency. As an extra bonus, strings of "isobaric” spots (i.e. polypeptides of identical
mass with different pl values) are more resolved in the radial gel format, especially in the 10 to 30 kDa region, where the gel area fans out leaving
extra space for spot resolution. In conclusion, this novel gel format in the second dimension of 2D gels is seen as an important improvement of this
technique, still one of the most popular in proteome analysis.
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