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Fig. 1 Low abundance of signal transduction components

Detection of signaling events using proteomics is tech-
nically challenging because of the low abundance of
signaling proteins.
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Fig. 2 Proteomic comparison of raft proteins from TCR/CD28
co-stimulated and control Jurkat T-cells

A. Raft proteins from TCR/CD28 co-stimulated Jurkat
and control cells were respectively labeled with Cy5 and
Cy3 dyes, mixed and subjected to 2D-DIGE analysis.
Cy5- and Cy3-images are illustrated using red and green
pseudo-colors. IPG strips (pl 3-10, nonlinear) were used
for IEF, and 9% SDS-PAGE for the second dimension.
B. Western blots for the identified proteins. Cy5-labeled
raft proteins from stimulated cells were separated by 2-D
gel, and subjected to western blots for indicated proteins
(left panels). Signals of ECL-Plus and Cy5-labeled
proteins are respectively illustrated using red and green
pseudo-colors. The 2D-DIGE images of corresponding
areas are shown in right panels. Data are taken from
reference 8.
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Fig. 3 Effect of pH and ionic strength on the purification of
pERK and pAkt by IMAC

A. A schematic illustration of protein IMAC. B. Lysates
(100 pg, 1 mg/ml) were diluted with 1 ml of MES buffer
at varying pH containing 0.5 M NaCl and fractionated by
IMAC. Aliquots of the lysates, the unbound fractions,
and the eluates were analyzed by 10% SDS-PAGE
(stained with silver, upper panel) or by western blots
with anti-pERK (middle), anti-a-tubulin (middle) and
anti-pAkt (bottom) antibodies. Data from reference 10.
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Fig. 4 Detection of substrates of a given kinase with a combina-
tion of IMAC and 2D-DIGE

A comparison of phosphoproteome of kinase-activated
and kinase-suppressed cells by phosphoprotein purifica-
tion and 2-D DIGE enables us to identify substrates of a
given kinase. See text for details.
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(MAP kinase-activated kinase 2) OFMIEETH 5 2 L b
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Fig. 5 1%, & O X 28K X Nz Journal of Biological
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Fig. 5 The cover image of The Journal of Biological Chemistry

This cover image was designed by combining our pro-
teomic data for the identification of p38 MAP kinase
substrates with a fantastic image of the earth, likening
the universe.
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Fig. 6 Detection of ERK pathway components with a combina-
tion of IMAC and 2D-DIGE

AB-Raf:ER cells were treated with 20 uM U0126 or
1 uM 4-HT for 30 min to inhibit or activate the ERK
pathway, and cell lysates were subjected to IMAC
followed by 2D-DIGE. Phosphoprotein fractions (A) and
total lysates (B) from ERK-inhibited or ERK-activated
cells were labeled with Cy3 or Cyb5, respectively. The 2D
gels were scanned at different wavelengths to visualize
spot patterns corresponding to proteins labeled with
Cy3 (shown in green) or Cy5 (shown in red). Data are
reprinted from reference 14.
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Fig. 7 Acidic shifts of EPLIN by ERK phosphorylation

Two-D DIGE pattern of an area containing the spots of
EPLIN (spot #745, arrow) and 2-D western blotting of
EPLIN from ERK-inhibited (U) or ERK-activated (HT)
cells. Data are reprinted from reference 14.
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Fig. 8 Nuclear migration of importin-f is impaired in ERK-
activated, digitonin-permeabilized cells

AB-Raf:ER cells were treated with 20 uM U0126 (A) or
1 uM 4-HT (B) for 60 min and then permeabilized with
digitonin. Cell-free transport assay of GFP-importin-f
was performed for 5 min on ice. Data are reprinted from
reference 14.
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Detection of signaling events using proteomics is technically challenging because of the low abundance of signal-
ing proteins. To overcome this issue, prefractionation procedures are effective. Isolation of membrane rafts followed
by two-dimensional fluorescence difference gel electrophoresis (2D-DIGE) enabled us to analyze signaling events
induced by T-cell stimulation. The combination of phosphoprotein purification and 2-D DIGE was quite effective to
globally identify substrates of a given kinase such as p38 MAP kinase and ERK. ERK regulates nuclear transport
through the phosphorylation of multiple nuclear porins.
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