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Scheme 1. Scheme for the strategy of stable isotope assisted
mass spectrometry for accurate quantitation of protein
expression levels in two different cell populations. Stress can be
radiation, heat shock, mutation of the same cell and others in
different studies.
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Figure 1. (A) Theoretical spectrum of the light and heavy isotopic peaks when the equal
number of cells grown in normal and Leu-d3 labeled media are mixed. (B) Peptide mass
map of the protein band with an apparent MW of 25 kDa. The sample is the lysate of
mixture of equal number of cells grown in normal and labeled media. The two insets are
the expanded spectra of peptides with m/z values of 897.4814 and 2143.1657 showing
characteristic 3- and 9-Da splitting, respectively.
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Figure 2. (A) Theoretical spectra expected from the samples with different mixing ratios of cells from normal and Leu-d3 labeled
media. (B) Expanded spectra of peptides 1, 2 and 3. The sequence of each peptide is shown in the top panels. Samples a–e are
mixtures of cells grown in normal and leu-d3 labeled media with ratios of 1:5, 1:2, 1:1, 2:1 and 5:1, respectively. (C) Plot of the
experimental ratio values against the theoretical ratio values in peptides 1, 2 and 3. Linear regression (y = a � bx) parameters a, b
and regression linear coefficiency r2 for each set of data are listed.
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Table 1. Ratio of the areas of the light and heavy isotopic peaks in peptides 1–3
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Figure 3. Mass spectrometry of two representative protein spots from 2-D gel
electrophoresis. (A) A representative of nine proteins that were equally expressed in the
wild-type and zap1� strains. The expanded mass spectra of peptides 1 and 2 are shown in
the inset. (B) One protein, whose expression level was increased approximately four times
in the zap1� strain, was identified to be methionine synthase (Met6). The expanded mass
spectra of peptides 3 and 4 are shown in the inset. Mass spectrum (i) for each peptide was
obtained from sample (i) that was an equal mixture of wild-type cells grown in normal and
labeled media. Mass spectrum (ii) for each peptide was obtained from sample (ii) that was
the mixture of an equal number of wild-type cells grown in labeled medium and zap1� cells
grown in normal medium.
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Figure 4. Mass spectrometry of a representative protein band with apparent molecular
weight of 25 kDa from SDS-PAGE of HSF cell lysate. (A) PMM of the protein band. (B)
Expanded mass spectrum of peptide 1 with m/z value of 905.6392. The sequence of
peptide 1 is DIIFELR. (C) Expanded mass spectrum of peptide 2 with m/z value of
1148.8404. LCQ-MS/MS de novo sequencing suggested the sequence is LYRSVNQLR or
YLRSVNQLR. Mass spectrum (i) for each peptide was obtained from sample (i) that was
cells grown in normal medium. Mass spectrum (ii), (iii) or (iv) for each peptide was
obtained from sample (ii), (iii) or (iv) that was an equal mixture of unlabeled cells with
Leu-d3, Ser-d3 and Tyr-d2 labeled cells, respectively. Cells grown in labeled medium were
irradiated with �-rays whereas cells grown in normal medium were not irradiated.
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