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SUMMARY

Proteomics was started in a collaborative research of two groups of Humphery-Smith
and Keith Williams in 1995. The proteomics played an initiative role in succeeding develop-
ment of various “-omics” researches. And it should be pointed out that the two-dimensional
polyacrylamide gel electrophoresis originally reported by O’Farrell in 1975 might be the
origin of the proteomics. The two-dimensional gel electrophoresis demonstrated its excel-
lent resolution in separation of proteins in crude extracts. However the 2-D gel method had
yet several difficulties. The first problem was the lack in imaging analyzer for 2-D gels, and
the second was the poorness in reproducibility. Those problems were later resolved by
development in computer-aided image analyzers and improvement in the first-dimensional
isoelectric focusing on an immobilized pH gradient.
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Fig. 1. The original paper of two-dimensional gel electrophoresis
reported on the Journal of Biological Chemistry by
O'Farrell in 1975.

This paper might be an actual initiation of the succeeding
development of proteomics.
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Fig. 2. Apparatus for two-dimensional gel electrophoresis in
O’Farrell's method.

A: Apparatus for the first-dimensional isoelectric focusing
performed using polyacrylamide gel column. B: Apparatus
for the second-dimensional SDS-polyacrylamide gel electro-
phoreisis.
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Strip gel with immobilized pH gradient for isoelectric focusing

Il

Sample on filterpaper
Silicon oil — Electrode wick
Electrode wick v
v
Coolant
Cooling chamber

Fig. 4. Apparatus for isoelectric focusing on immobilized pH-
gradient gel strips.

Exise protein spots from a 2-D gel, and digest
the protein with trypsin.
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Identify protein using the mass spectrum of peptides

Fig.3. A general procedure for protein identification by mass spectrometry, peptide

mass fingerprinting (PMF).

Proteins separated by two-dimensional gel electrophoresis are digested with trypsin
in-gel. The peptide mass fingerprint is obtained by MALDI-TOF mass spectrometer.
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