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precursor present in the low energy MS acquisition. From this data, amino acid
sequence information can be obtained.

An added benefit of this parallel analysis is that the chromatographic integrity of
the peptides is maintained and the measurement of peptide ion intensity is signifi-
cantly more reproducible from one experiment to the next, as a greater sampling
rate result in more data points across the chromatographic peak. This allows the
comparison of relative expression levels of identical proteins between two or more
samples, without the need to use stable isotope labelling.

Sample Information

Tryptic digests of Enolase (Yeast], Alcohol Dehydrogenase (Yeast), Serum Albumin (Bovine),
Glycogen Phosphorylase B (Rabbit) and Hemoglobin (Bovine) (Waters Protein
Expression System Standards) were prepared and analysed as mixtures (Table 1).
These were also spiked into an E.coli cytosolic fraction tryptic digest.
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sion analysis data, however, com-
parable fragmentation of the pep-
tide is achieved when compared to
traditional DDA. The correct assign-
ment of these fragment ions is made
possible by the high resolution and
excellent mass measurement accu-
racy of the instrument, despite the
complexity of the fragment ion spec-
frum.

Figure 3a. Parallel fragmentation of the doubly charged ion from alcohol dehydro-
genase at m/z 724.4, eluting at 54.37 mins. Shown are the annotated sequence ions

and fragment ion mass errors.

those proteins at lower concentration when the sample is analysed by LC/MS/MS (Figure
5b). Peptides from Enolase (10 fmols injected) are not discernible by either method, per-
haps due to the increased complexity introduced by the E.coli tryptic digest.

Quantification

Quantification of the standard proteins in the presence of the E.coli tryptic peptides was per-
formed by comparing two of the standard samples, Samples 2 and 3 (shown in Table 2).
The first step in this quantification process is the identification of the constituent proteins.
Data was processed and searched against the Swiss-Prot databank and resulted in the iden-
tification of all five of the protein standards with high confidence and good sequence cover-
age. In addition over 100 E.coli proteins were identified. Table 2 shows the confidence,
coverage and root mean square (RMS) mass errors calculated from all of the peptides for
the five standard proteins obtained from this qualitative identification.

Table 2. Standard proteins identified from Sample 1, using informatics analysis. The ac-
companying mass errors are the root mean square (RMS) errors of the errors of all the iden-
tified peptides from that protein.

Proteins identified and quantified from these two experiments were plotted using Spotfire
(Figure 7). The vertical axis is the change in area of the same protein between the two
samples (analogous to the up or down regulation of a given protein). The horizontal axis is
a plot of the P number (a product of the standard deviation of the change in ion intensities)
associated with a specific protein identification. The points that are parallel to the floor,
along the central axis, represent the E.coli proteins and ADH (the internal standard), which
have not changed in their expression ratio. The up-regulated proteins are shown on the left
hand wall separated by their p value at 1 (indicating significant and reproducible up regu-
lation). Down regulated proteins are seen on the right hand wall, separated by their p value
being at or close to zero, indicating significant and reproducible down regulation.
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Figure 7. Spoffire plot for quantified comparison of Samples 3 and 2 in the pres-
ence of the E.coli tryptic lysate digest.
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