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Introduction

Most of the signal transduction in eukaryotic cells is mediated by reversible phosphorylation on specific
protein motifs. However, phosphoproteome analysis by mass spectrometry is difficult due to the low
abundance of phosphoproteins and poor fragmentation pattern of phosphopeptides. To observe the
dynamic changes of phosphorylation, we utilized the Stable Isotope-Labeling by Amino acids in Cell
culture (SILAC) methodology and affinity purification of phosphoproteins (1-6). Here we investigated
stromal cell-derived factors 1-alpha (SDF-1a) mediated signaling, a known factor for cell proliferation and
migration (7).

Methods

Jurkat T cells were labeled in RPMI 1640 medium with 10% dialyzed fetal bovine serum and antibiotics
containing light L-leucine (Leu-0, "°Cs) and L-lysine (Lys-0, '°Cs '*N,) or heavy L-leucine (Leu-6, "°C¢) and
L-lysine (Lys-8, "°Cs,"°N,) for at least five passages. The light isotope-labeled Jurkat T cells were treated
with SDF-1a for 5 minutes at 37°C. After stimulation, phosphoproteins were purified with affinity
purification kit according to manufacturer’s instruction (QIAGEN). The eluates were mixed 1:1 and run on
1-D PAGE gel (Figure 1). The gel bands were cut into small pieces, trypsinized and analyzed with LTQ
LC-MS/MS (Thermo Finnigan).
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Results

A total of 183,857 MS/MS spectra were acquired from 24 gel bands. These spectra were interpreted by
automated data processing using the SEQUEST algorithm for protein identification. The protein database
from Universal Protein Resource (UniProt) was used to search the un-interpreted MS/MS spectra with
differential modification of +6 for heavy leucine-labeled peptide and +8 for heavy lysine-labeled peptide.
XPRESS software isolates the light- and heavy-isotope peptide elution profiles, determines the area of
each peptide peak, and calculates the abundance ratio based on these areas in an automated fashion.
These quantification ratios were confirmed by manual validation and correction. With high stringent
criteria of SEQUEST score, we identified over 1,000 proteins (include single hits), and quantified over 800
proteins. Among these, we identified over 500 unique phosphorylation sites from 400 proteins. Next, we
tested the efficiency of purification by Western blotting using an antibody against mitogen-activated
protein kinase (MAPK) (Figure 2). We found that phospho-MAPK was efficiently purified by this
technology. Consistent with this test, we also found a dual specificity mitogen-activated protein kinase
kinase 1 (MPK1_HUMAN) was up-regulated ~1.94 fold. These results indicate that this methodology is
useful to purify phosphoprotein during SDF-1a signaling.
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