
SDS-PAGE Gel size:

• This “O’Farrell” techniques has been used for 20 years 
without major modification.

• 20 x 20 cm have become a standard for 2-DE. 

• Assumption: 100 bands can be resolved by 20 cm long 
1-DE. 

• Therefore, 20 x 20 cm gel can resolved 100 x 100 = 
10,000 proteins, in theory. 

Evolution of 2-DE methodology
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pI Gradients Using Carrier Ampholytes –
O’Farrell

• Small amphoteric
molecules which have 
high buffering capacities 
near their pI

• Generally a poorly 
defined mixture of 
molecules
– Poor batch to batch 

reproducibility

• Align themselves in the 
electric field according to 
their pI.

• pI gradients are unstable 
and tend to drift toward 
the cathode over time.

• Difficult to work with soft 
acrylamide tube gels.
– Operator dependent



Separation of E. coli Proteins in 1975



1D to 2D Comparison
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